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Kanawha  River.  W.  Va.,  Elk  River,  \\\  Va.,  287:  Gaulev  River,  W.  Va.,288;  New 
River,  Va.  and  W.  Va.,  289. 

In  the  charge  of  Maj.  D.  W.  Lockwood,  Corps  of  Engineers — 

Traxlewater  River,  Ky.,  operatipg  and  keeping  in  repair  locks'and  damson  Green  and 
"  Barren  rivers,  Ky.,  290:  Rough  River,  Ky.,  KtMitucky  River,  Ky.,  291;  operating 
and  keeping  in  repair  locks  and  dauis  on  Kentucky  River,  Ky.,  Licking  River, 
Kv.,  hetweeu  Farmers  an«.LWc«t  Liherty,  292;  Big  Sandy  Rh'er,  W.  Va.  and  Kv., 
Levisa  Fork,  Big  Sandy  River,  Ky.,  293;  Tug  Fork,  Bi^  Sandy  River,  W.  Va.  aiid 
Ky.,  Guyandotte  River,  W.  Va.,294;  Little  Kanawha  River,  W.  Va.,  operating  and 
keeping  in  repair  the  lock  and  dam  on  Little  Kanawha  River,  W.  Va.,  Buckhannon 
River,  W.  Va.,  295. 

LAKE  HARBORS  AND  RIVERS. 

In  the  charge  of  Capt.  W.  L.  Fisk,  Corps  of  Engineers — 

Harhor  at  Grand  Marnis,  Minn.,  harbor  at  Agate  Bay,  Minn.,  296;  harbor  at  Da 
luth,  Minn.,  297;  harbor  at   Superior  Bay  and  St.  Louis  Bay,  Wis.,  298;   Min- 
nesota Point,  at  Superior,  Wis.,  harbor  at  Ashland,  Wis.,  harbor  at  Ontonagon, 
Mich.,  299 ;  Eagle  Harbor,  Mich.,  harbor  at  Marqnette,  M  ich.,  300 ;  harbor  of  refuge 
at  Grand  Marais,  Mich.,  301;  examination  and  survey,  302. 

In  the  charge  of  Maj.  James  F.  Gregory,  Corps  of  Engineers — 

Portage  Lake  and  Lake  Superior  cauuls,  across  Keweenaw  Point,  Mich.,  302;  Man- 
istique  Harbor,  Mich.,  Cedar  River  Harbor,  Mich.,  303;  Menominee  Harbor,  Mich, 
and  Wis.,  Menominee  River,  Mich,  and  Wis.,  304;  Oconto  Harbor,  Wis.,  Pen- 
saukee  Harbor,  Wis.,  305;  Green  Bay  Harbor,  Wis.,  harbor  of  refuge  at  entrance 
of  Sturgeon  Bay  Canal,  Wis.,  306;  Ahnapee  Harbor,  Wis.,  307;  Kewaunee  Har- 
bor, Wis.,  Two  Rivers  Harbor,  Wis.,  308;  Manitowoc^  Harbor,  Wis.,  Sheboygan 
Harbor,  Wis.,  30i);  Port  Washington  Harbor,  Wis.,  310;  harlior  of  refuge  at  Mil- 
waukee Bay,  Wis.,  Milwaukee  Harbor,  Wis.,  311 ;  Racine  Harbor,  Wis.,  Kenosha 
Harbor,  Wis.,  312;  Waukegan  Harbor,  111.,  313;  Fox  River,  Wis.,  314;  operating 
and  care  of  locks  and  dams  on  Fox  River,  Wis.,  315. 

In  the  charge  of  Capt.  W.  L.  Marshall,  Corps  of  Engineers — 

Chicago  Harbor,  111.,  315;  Cnlumet  Harbor,  111.,  316;  Calumet  River,  111.  and  Ind., 
317;  Illinois  River,  111.,  318;  operating  and  care  of  Lagrange  Lock  and  Dam,  Illi- 
nois River,  111.,  319;  Illinois  and  Mississippi  Canal,  320. 

In  the  charge  of  Maj.  Wiujam  Ludlow,  Corps  of  Engineers — 

Petoskey  Harbor,  Mich.,  321;  Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich., 
Frankfort  Harbor,  Mich.,  322;  harbor  of  refuge  at  Portage  Lak<*,  Mich..  Manistee 
Harbor,  Mich.,  323;  Ludington  Harbor,  Mich.,  Pentwater  Harbor,  Mich.,  324; 
WMiite  River  Harbor,  Mich.,  Muskegon  If  arbor,  Mich. ,.325;  Grand  Haven  Harbor, 
Mich.,  326;  Holland  Harbor,  Mich.,  327;  Saugatuck  Harbor,  Mich.,  South  Haven 
Harbor,  Mich.,  328;  St.  Joseph  Harbor,  Mich.,  .329;  St.  Joseph  River,  Mich.,  Michi- 
gan City  Harbor,  Ind!,  330;  examination  and  survey,  331. 

In  the  charge  of  Col.  O.  M.  Poe,  Corps  of  Engineers — 

St.  Marys  River,  Mich.,  331;  operating  and  care  of  St.  Marys  Falls  Canal,  Mich., 
332;  dry  dock  at  St.  Marys  Falls  Canal,  Mich.,  Hay  Lake  Channel,  St.  Marys  River, 
Mich..  333;  harbor  at  Cheboygan,  Mich.,  334;  harbor  at  Thunder  Bay,  Mich., 
Thunder  Bay  River,  Mich.,  335;  harbor  at  An  Sable,  Mich.,  Saginaw  River,  Mich., 
336;  harbor  of  refuge  at  Sand  Bcacb,  Lake  Huron,  Mich.,  337;  Black  River  at 
Port  Huron,  Mich.,  mouth  of  Black  River,  Mich.,  339;  St.  Clair  Flat«  Canal,  Mich., 
lUO;  operating  and  care  of  St.  Clair  Flats  Canal,  Mich.,  Clinton  River,  Mich.,  341; 
Grosse  Pointe  Clyinuel,  Mich.,  342;  Rouge  River,  Mich.,  Detroit  River,  Mich.,  343; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  344. 
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In  the  charge  of  Lieut.  Col.  JjPred  A.  Smith,  Corps  of  Engineers — 

Monvo^  Hsirbpr,  Mich.,  34-i;  Toledo  Harbor,  Ohio,  345;  Port  Cliiitoii  ttarhor,  Ohio, 
Sandusky  City  Harbor,  Ohio,  346;  Sandusky  River,  Ohio,  Hiiron  Harbor,  Ohio, 
347;  Vermillion  Harbor,  Ohio,  348;  Black  River  Harbor,  Ohio,  Cleveland  Harbor, 
Ohio,  349;  Fairport  Harbor,  Ohio,  350;  Ashtabula  Harbor,  Ohio,  351;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  examinations  and 
soTveya,  352. 

In  the  charge  of  Maj.  E.  H.  Ruffner,  Corps  of  Engineers — 


In  the  charge  of  Capt.  Dan  C.  Kingman,  Corps  of  Engineers — 

Charlotte  Harbor,  N.  Y.,  357;  Pnltnevville  Harbor,  N.  Y.,  harbor  at  Great  Sodue  Bay, 
N.  Y.,  358;  harbor  at  Little  Sodus  Bay,  N.  Y.,  859;  Oswego  Harbor,  N.  V.,  360;  bar- 
Ijor  at  Sacketts  Harbor,  N.  Y.,  361. 

In  the  charge  of  Ma.t.  M.  B.  Adams,  Corps  of  Engineers— 

Shoals  between  Sister  Islands  and  Crossover  Light,  St.  Lawrence  Kiver,  N.  Y.,  Og- 
deusbnrn^  Harbor,  N.Y.,  362;  breakwater  at  Rouse  Point,  Lake  Chauiplain,  N.  i., 
Great  Cnazy  River,  N.  Y.,  breakwater  at  Gordon  Landing,  Lako  Champlain,  Vt., 
363;  Plattflburg  Harbor,  N.  Y.,  Burlington  Harbor,  Vt.,  364;  Otter  Creek,  Vt., 
Ticouderoga  River^  N.  Y.,  Narrows  of  Lase  Champlain,  N.  Y.  and  Vt.,  365. 

FACIFIC  COAST. 

In  the  charge  of  Col.  G.  H.  Meni>ell,  Corps  of  Engineers — 
Oakland  Harbor,  Cal.,  365. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  op  Engineers — 

Napa  River,  Cal.,  Redwood  Creek,  Cal.,  367;  San  Luis  Obispo  Harbor,  Cal.,  Wilming- 
ton Harbor,  Cal.,  368;  San  Diego  Harbor,  Cal.,  369;  examination,  370. 

In  the  charge  of  Ma.i.  W.  H.  Heuer,  Ccxrps  of  Engineers— 

San  Joaquin  River,  Cal.,  370;  Mokelumne  River,  Cal.,  Sacramento  and  Feather 
rivers,  Cal.,  372;  Petaluma  Creek,  Cal.,  Humboldt  Harbor  and  Bay,  Cal.,  373. 

In  the  charge  of  Capt.  Thomas  W.  Symons,. Corps  of  Engineers— 

Coquille  River,  Oregon,  375;  entrance  and  harbor  at  Coos  Bay,  Oregon,  376;  Umpqna 
Kiver,  Ore|fon,  377;  mouth  of  Sinslaw  River,  Oregon,  harbor  at  Yaquina  Bay, 
Oregon,  378;  Tillamook  Bay  and  Bar,  Oregon,  379;  entrance  to  Nehalem  Bay, 
Oregon,  4Tpper  Columbia  and  Snake  rivers,  Oregon  and  Wjish.,  380;  Columbia 
River,  between  head  of  Rock  Island  Rapids  and  foot  of  Priest  Rapids,  Wash.,  381; 
Cbehalis  River,  Wash.,  382;  Skagit,  Stillaguamish,  Nooksack,  Snohomish,  and^ 
Snoqnalmie  rivers,  Wash.,  383;  examinations  and  surveys,  384. 

In  the  charge  of  Maj.  Thomas  H.  Handdury,  Corps  of  Engineers — 

Month  of  Columbia  River,  Oregon  and  Wash.,  386;  construction  of  canal  at  theCas- 
caclea^  Columbia  River,  Oregon,  388;  ColumbiaandLower  Willamette  rivers  below 
Portland,  Oregon,  389;  Williamette  River  above  Portland,  Oregon,  391;  Cowlitz 
River,  Wash.,  392;  Youngs  and  Klaskuine  rivers,  Oregon,  gauging  waters  of  Co- 
liiiubia  River,  Oregon  ana  Wash.,  examinations  and  surveys,  393. 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK 395 

-    MISSISSIPPI  RIVER  COMMISSION 3CC 

MISSOURI  RIVER  COMMISSION 397 

HARBOR  LINES 397 
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Five  Mile  River  Harbor,  ConD.,  Now  York  Harbor  and  its  adjacent  waters,  Anacostla 
River  at  Wa8bington,  D.  C,  398;  South  Branch  of  Elizabeth  River  at  navy-yard, 
Norfolk,  Va.,  San  Pedro,  Wilmington  Harbor,  Cal.,  San  Diego  Harl/br  and  adjacent 
waters,  Cal.,  Olympia  Harbor,  Vancouver  Harbor,  and  Bollingham  Bay,  Waflh., 
AVillamette  River  at^  Portland,  Oregon,  399. 

i 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

(1)  Bridge  of  city  of  Snohouiish,  Wash.,  across  Snohomish  River,  (2)  bridge  of  Val- 
ley Street  Railway  Company  across  Dnwnmish  River,  in  section  29,  township  24 
north,  range  4  east,  Washington,  (3)  bridge  of  Cherry  Island  Marsh  C-ompany 
across  Brandywine  Creek  at  Wilmington,  J)el.,  (4)  bridge  of  Clatsop  County, 
Oregon,  across  Walluski  River,  (5)  bridges  of  Snohomish,  Sky komish  and  Spokane 
Railway  and  Transportation  Company  across  Snohomish  River,  in  section  32,  town- 
ship 29  north,  range  5  east,  Wasliington,  and  across  Ebey  Slough,  in  section  4, 
township  28  north,  range  5  east,  Washington,  400;  (6)  bridge  of  Litchfield,  Car- 
rollton  and  Western  Railroad  Company  across  Illinois  River  between  Columbiana 
and  Kanij)sville,  111.,  (7)  bridge  of  Nashville,  Chattanooga  and  St.  Louis  Railway 
Company  across  Tennessee  River  at  Johnsonvillc,  Tenn.,  (8)  bridge  of  Lewis 
County,*  Washington,  across  Cowlitz  River  at  Toledo,  (9)  bridge  of  Navesink 
Railroad  Company  across  Shrewsbury  River  at  Highland  Beach,  N.  J.,  (10)  bridge 
of  Delaware  Railroad  Company  across  Christiana  River,  Newcastle  Connty,  Del., 
401;  (11)  bridge  of  Limestone  County,  Ala.,  across  Elk  River  at  Elk  River  Mills,  (12) 
bridge  of  board  of  park  commissioners  of  Boston,  Mass.,  across  navigable  water- 
way between  Boston  and  Castle  Island,  (13)  bridge  of  Oregonian  Railroad  Com- 
pany across  Yamhill  River,  near  Lafayette,  Oregon,  (14)  bridge  of  Ocean  Springs 
Bridge  Company  across  main  channel  of  Fort  Bayou  at  Ocean  Springs,  Misn.,  (15) 
bridge  of  Lake  Shore  and  Michigan  Southern  Railway  Company  across  Huron 
River  at  Huron,  Ohio,  (1(3)  bridge  of  Milwaukee,  Lake  Shore  and  Western  Railway 
Company  across  Sheboygan  River  at  Sheboygan,  Wis.,  (17)  bridge  of  city  of  Al- 
bany, Oregon,  across  Willamette  River,  402;  (18)  bridge  of  South  Twenty-second 
Street  Bridge  Company  across  Monongahcla  River  at  Pittsburg,  Pa.,  (19)  bridge 
of  Superior  Belt  Line  and  Terminal  Railway  Company  across  St.  Louis  River,  Wis- 
consin and  Minnesota,  (20)  bridge  of  North  River  Bridge  Company  across  Hudson 
River  at  New  York  City,  (21)  bridge  of  Lake  Shore  and  Michigan  Southern  Rail- 
way Company  across  Sandusky  Bay,  Ohio,  (22)  bridge  of  Chicago,  Milwaukee 
and  St.  Paul  Railway  Company  across  Portage  Canal  near  Portage  City,  Wis., 
(23)  bridge  of  city  of  Oshkosh,  Wis.,  across  Fox  River,  403:  (24)  bridge  of  city 
of  Manitowoc,  Wis.,  across  Manitowoc  River,  (25)  bridge  of  Wahkiakum 
County,  Wash.,  across  Alger  Slough,  (26)  bridge  of  Milwaukee,  Lake  Shore 
and  Western  Railway  Company  across  Wolf  River  at  New  London,  Wis.,  (27) 
bridge  of  Plymouth  and  Barnstable  counties,  Mass  ,  across  Cohasset  Narrows 
between  towns  of  Wareham  and  Bourne,  (28)  bridge  of  Chicago,  Milwaukee 
and  St.  Paul  Railway  Company  across  Chippewa  River  near  Red  Cedar,  Wis., 
(29)  bridge  of  Kenton  County  and  Campbell  County  Bridge  Company  across 
Licking  River  between  Newport  and  Covington,  Ky.,  (30)  bridge  of  Skagit 
County,  Wash.,  across  Swinomish  Slough,  404;  (31)  bridge  of  Washington  and 
Chesapeake  Beach  Railway  Company  across  Patuxent  River  at  Mount  Calvert,  Md., 
(32)  bridge  of  Washington  and  Arlington  Railway  Company  across  Potomac  River 
at  the  **Three  Sisters"  near  Washington,  D.  C,  (33)  bridge  of  Leavenworth  and 
Platte  County  Bridge  Company  across  Missouri  River  at  Leavenworth,  Kans.,  (34) 

,  bridge  of  Warren  County,  Miss.,  across  Big  Black  River  at  Baldwin  Fcn*y,  (35) 
bridge  of  Sagadahoc  County,  Me.,  across  Atkins  Bay,  Kennebec  River  at  Phipps- 
burg,  (36)  bridge  of  Chehalis  County,  Wash.,  across  Chehalis  River  at  the  Elbow 
Riine,  405;  (37)  temporary  and  permanent  bridges  of  New  York  Central  and  Hud- 
son River  Railroad  Company  across  Harlem  River  at  New  York  City,  (38)  bridge  of 
Land  and  River  Improvement  Company  of  Everett  across  Snohomish  River  at  Ever- 
ett, Wash.,  (39)  bridge  of  city  of  Chicago,  111.,  across  West  Fork  of  South  Branch 
of  Chicago  River,  (40)  temporary  footbridge  of  Messi-s.  Hugh  N.  Camp  and  D,  E. 
Seybel  across  Harlem  River  at  New  York  City,  (41)  temporary  bridge  of  city  of 
New  York  across  Harlem  River,  (42)  bridge  of  the  Macon.  Dublin  and  Savannah 
.  Railroad  Company  across  Ocmulgee  River  at  Macon,  Ga.,  406,  (43)  bridge  of  town 
ofMilbridge,  Me.,  across  Narraguagus  River,  (44)  bridge  of  Unitetl  Railroads  of 
Washington  across  South  Arm  of  Willapa  River,  Wash.,  (45)  bridge  of  city  of 
Boston,  Mass.,  across  Charles  River,  (46)  bridge  of  Jacksonville,  Tampa  and  Key 
West  Railway  Company  across  St.  Johns  River  at  Buft'alo  Bluff,  Fla.,  (47)  bridge 
of  Galveston  County,  Tex.,  across  West  Bay,  (48)  bridge  of  Skagit  Countj',  Wash., 
across  Skagit  River  at  Mount  Vernon,  (49)  bridge  of  Cincinnati  and  Covington 
Rapid  Transit  Bridge  Company  across  Ohio  River  between  Covington,  Ky.,  and 
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Cinciunati, 
Company 
of  Allegb< 

bridge  of  Whatconi  Coimty,  Wash.,  across  Ifkwksack  River  at  Femdale,  (53)  briil^e 
of  Whatcom  Comity,  Wash.,  across  Nooksack  River  at  Lyiulcj),  (54)  bridge  of  Al- 
bemarle and  Raleigh  Railroad  Company  across  Tur  River  at  Tarhoro,  N.  C,  (55) 
bridge  of  Kaiinwlia  and  Michigan  Riiilw(iy  Company  across  Ganley  River,  Fayette 
County,  W.  Va.,  (56)  bridge  of  Boston  Bridge  Company  across  Yongliioghcny 
Kiver  at  Boston,  Pa.,  (57)  bridge  of  Chehalis  County,  Washi,  across  South  Bay, 
£1k  River,  betwfeen  Bay  City  and  Laidlaw,  408;  (58)  bridge  of  Washington,  AJ- 
exandria  and  Mount  Vernon  £lectric  Railway  Company  across  Hunting  Crock  at 
Alexandria,  Va.,  (59)  bridges  of  Brazoria  County,  Tex.,  across  Bastrop  Bayou 
and  Chocolate  Bayou,  (60)  bridges  of  city  of  Portland,  Oregon,  across  Willamette 
Kiver,  (61)  bridge  of  Chicago,  Peoria  and  Saint  Louis  Railway  Company  across 
Illinois  River  at  Havana,  111.,  (62)  bridge  of  Chicago  and  NortJiwestern  Railway 
Compjvny  across  Fox  River  and  (iovjernment  Canal  sit  De  Pere,  Wis.,  409;  (63) 
bridge  of  Relief  Bridge  Company  across  Allegheny  River  at  Oil  City,  Pa.,  (61) 
bridge  of  Kewaunee,  Green  Bay  and  Western  Railroad  Company  across  Kewaunee 
River  at  Kewaunee,  AVis.,  (65)  bridge  of  city  of  Napa.,  Cai.,  across  Napa  River, 
(66)  bridge  of  city  of  Milwaukee,  Wi«.,  across  Kinnickinnic  River,  proposed 
bridge  of  city  of  Duluth,  Minn.,  across  canal  at  entrance  of  Duluth  Harbor,  410. 

.  BRIDGES  OBSTRUCTING  NAVIGATION. 

yl)  County  bridge  across  Kentucky  River  at  Frankfort,  Ky.,  (2)  Society  Hill  and 
Marlborough  Bridge  Company's  bridge  across  Great  Pedee  River  near  Society 
Hill,  S.  C,  (3)  bridge  across  St.  Joseph  River,  Mich.,  near  its  mouth,  (4)  bridge 
across  Tnlla  Creek  at  Tulls,  N.  C,  (5)  highway  bridge  across  Camper  River,  Ky., 
near  its  month,  (6)  drawbridge  across  Newtown  Creek  at  Brooklyn,  N.  Y.,  411; 
(7)  highway  bridge  across  Chippewa  River  at  Durand,  W^is.,  (8)  bridge  across 
Coopers  Creek  at  Camden,  N.  J.,  (9)  railroad  brid<;e  across  Commencement  Bay  at 
Tacoraa,  Wash.,  (10)  railroad  bridge  across  Buffalo  Bayou  at  Houston,  Tex.,  (11) 
highway  bridge  across  Buffalo  Bayou  at  Houston,  Tex.)  412. 

OCCUPANCY  OF  AND  INJURY  TO  PUBLIC  WORK^  BY  CORPORATIONS  AND 

INDIVIDUALS 413 

MISCELLANEOUS. 
W^VSHINGTON  AQUEDUCT. 

IX   THK  CnAItGK   OF   LlEUlf    COL.   Gf.OKGK   H.    ElIJOT,    CoilPS  OV  ENGINEERS-^ 

Washington  Afpieduct,  413;  water  8uppl.v,  District  of  Columbia,  increasing  water 
Hiipply  of  Washington,  D.  C,  416;  erection  of  fishways  at  Great  Falls,  417. 

PTTBLIC  BUILDINGS  AND  GROUNDS  AND  WASHINGTON  MONUMENT,  DIS- 

TRICT  OF  COLUMBIA. 

In  thb  charge  of  Col.  .0.  H.  Erxst,  Ma.ior,  Corps  of  Engineers 418 

SURVEY  OF  THE  NORTHERN  AND  NORTHWESTERN  LAKES. 

Printing  and  distribution  of  charts,  survey  of  St.  Marys  River  from  White  Fish  Bay 
to  Detour  light-house,  419;  shoals  off  Pel6e  Spit  light-house  and  Littles  Point, 
Lake  Erie,  Waverly  Shoal,  Lake  Erie,  shoals  in  St.  Lawrence  River,  discharges 
of  NiagafSk  River,  survey  of  lake  frontat  Chicago,  HI.,  Black  Creek  Shoal,  Lake 
Ontario,  420;  estimates,  421;  water  levels,  422. 

CONSTRUCTION  AND  IMPROVEMENT   OF   ROADS  AND  BRIDGES   IN  YEL- 
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iMPiiovEMKNTs. — Sea  wall  and  enibankmont  at  Davids  Island,  Now  York  Harbor, 
457;  s«*a  walls  on  (lOVfruors  Island,  N«^w  York  Harbor,  4(U. 

APPENDIX  No.  3. 

REPORT  OF  MAJ.  CHAS.  E.  L.  B.  DAVIS,  CORIJS  OF  ENGINEERS.     ' 

Improvkmkxts. — Iioacli  protraction  at  Fort  Monroe,  Va.,  465;  water  snjiply  at  Fort 
Moni*oe,  Va.,  4f»7;  sewerage  system  at  Fort  Mtmroe,  Va.,  468. 

, APPENDIX  No.  4. 

REPORT  OF  MAJ.  J.  C.  MALLERY,  CORPS  OF  ENGINEERS. 
Rkpair  and  preservation  of  Fort  Marion,  St.  Augnstinc,  Fla.,  471. 

APPENDIX  No.  5. 

REPORT  OF  LIEUT.  COL.  W.  R.  KING,  CORPS  OF  ENGINEERS. 

Post  of  Willets  Point,  N.Y.,  473;  United  States  Engineer  School,  474;  Battalion  of 
Engineers,  475;  Engineer  depot,  479;  exp<^riraent8,  481;  statement  of  fnnds,  481 : 
new  appropriations,  483;  estimates,  481.  Appendixes:  A,  programme  of  stndy  and 
instniction  for -winter  season,  484;  B,  instrnction  of  enlisted  men  in  mechanical 
trades,  487;  C,  programme  of  study  and  instruction  for  summer  season,  487;  D, 
tests  of  stone,  490;  E,  tests  of  wire  rope,  491, 
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APPENDIX  E. 

REPORT  OF  LIEUT.  COL.  G.  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

Impuovkments. — Hudsou  River,  N.  Y.,  784 ;  harbor  at  Saugerties,  N.  Y,,  771;  harbor 
at  Rondoiit,  N.  Y..  773 ;  Wappiiiger  Creek,  N.  Y.,  716;  Harlem  River,  N.  Y.,  778;  East 
River  and  Hell  Gate,  N.Y.,  797;  Newtown  Creek,  N.  Y.,810,;  Buttermilk  Channel, 
New  York  Harbor,  814;  Gowanns  Bay,  Red  Hook,  Gowaiins  Creek,  and  Bav  Ridgo 
channels,  New  York  Harbor,  N.  Y.,  817;  New  York  Harbor,  N.  Y.,  824;  Raritan  Bay, 
N.  J.,833;  removing' sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 838  • 

Examination  and  Survey. — For  canal  from  Jamaica  Bay  to  Long  Beach  Iiriet, 
N.Y.,840. 

HaRBok  Lines. — New  York  Harbor  and  its  adjacent  waters,  849. 

APPENDIX  P. 

REPORT  OF  CAPT.  THOS.  L.  CASEY,  CORPS  OF  ENGINEERS. 

Improvements. — Smnpawanus  Inlel,  N.  Y.,  863;  Canarsie  Bay,  N.  Y.,866;  Sheeps- 
head  Bay,  N.  Y.,  868;  Arthur  Kill,  N.  Y.  and  N.  J.,  869;  channel  between  Staten 
Island  and  New  JerBi'V,  871 ;  Passaic  River,  N.  J.,  873;  Elizabeth  River,  N.  J.,  ^78; 
Rahway  River,  N.J. ,880;  Raritan  River,  N.  J.,  881;  South  River,  N.  J.,  887;  Key- 
port 'Harbor,  N.J. ,889;  Mattawau  Creek,  N.  J.,  890;  Shoal  Harbor  and  Compton 
Creek,  N.  J.,  892 ;  Shrewsbury  River,  N.  J.,  894 ;  Manasquan  River,  N.  J..  897. 

APPENDIX  G. 

REPORT  OF  MAJ.  C.  W.  RAYMOND,  CORPS  OF  ENGINKERS. 

Improvements. — Delaware  River,  Pa.  aijd  N.  J.,900;  harbor  between  Philadelphia, 
Pa.,  and  Camden,  N.  J.,906:  Schuylkill  River,  Pa.,  923;  ice  harbor  at  Marcus 
•Hook,  Pa.,  929;  ice  harbor  at  liead  of  Delaware  Bay,  Del.,  930;  construction  of  iron 
pier  in  Delaware  Bay,  near  Lewes,  Del.,  931 ;  Delaware  Breakwater,  Del.,  933;  Ran- 
coras  River,  N.  J.,  935;  Alloway  Creek.  N.J. ,  937;  Maurice  River,  N..J.,  938;  re- 
moving sunken  vessels  or  craft  obstructing  or  endangering  navigation^  940. 

Examination. — For  harbor  of  refuge  near  mouth  of  Delaware  Bay,  941. 

APPENDIX  H. 

REPORT  OF   VVM.   F.   SMITH,  UNITED  STATES  AGENT,  MAJOR  OF  ENGI- 
NEERS, U.  S.  ARMY,  RETIRED. 

Improvements. — Wilmington  Harbor,  Del.,  946;  ice  harbor  at  New  Castle,  Del., 
948;  Appoquinnimiuk  River,  Del.,  950;  Smyrna  River,  Del.,  951;  Mispillion  Creek, 
Del.,  953;  Broadkilu  River,  Del.,  955;  inland  waterway  from  Cliincot^jague  Bay, 
Va.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  956;  Susquehanna  River,  above  and 
below  Havre  de  Grace,  Md.,  966;  North  East  River,  Md.,  967;  Elk  River,  Md.,968; 
Fairlee  Creek,  Md.,  969;  Cliester  River,  Md.,  from  Crumptou  to  Jones  Landing, 
970;  Choptank  River,  Md.,  972;  Cambridge  Harbor,  Md.,  973;  Wicomico  River, 
Md.,  975;  Manokin  River,  Md.,  976;  Onaneock  Harbor,  Va.,  977;  harbor  at  Ca]>e 
Charles  City,  Va.,  and  approaches  by  Cherrystone  Inlet,  979;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  980. 

Examinations  ani>  SrnvEVs.— Murderkill  River,  Del..  981;  Mispillion  River,  Del., 
988;  Susquehanna  River  above  Havre  de  Gra<^e,  Md.,  9i)4;  Rock  Hall  Harl>or, 
Md.,  9f)9. 

PAKT    II. 

appe:ndix  I. 

REPORT  OF  COL.  WM.  P.  CRAIGUILL,  CORPS  OF  ENGINEERS. 

Improvements. — Patapsco  River  and  4^hanuel  to  Baltimore,  Md.,  1005;  James  River. 
Vft.,  1012.  ' 
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APPENDIX  J. 

REPORT  OF  MAJ.  CHARLES  E.  L.  B.  DAVIS,  COUPS  OF  ENGINEERS. 

Improa'EMEKTS.— Potomac  River  at  Washington,  D.  C,  1030;  Potomac  Riv«'r  at  Mt. 

Vernon,  Va.^  1038;  Occoquan  Creek,  V4i.»  1039;  Aqnia  Creok,  Va.,  1042;  harbor  at 

Breton  Bay,  Mcl.,1045;  Noinini  Creek,  Va.,  1047;  Pa tuxeut  River,  Md.,  1049;  K»|». 

pahannock  River,  Va.,  1(^0;  Urbana  Creek,  Va.,  1054;  York  River,  Va.,  1050;  Mat- 

taponi  River,  Va.,  1059;  Pamunkey  River,  Va.,  1062. 
Examinations  and  Surveys. — Eastern  Branch  of  Potomac  River  (Anacostia  River), 

1064;  Potoraae  River,  Va.  and  Md.,  1069;  for  breakwater  to  form  harbor  of  refuge 

in  Lynnhaven  Bay,  near  Cape  Henry,  Va.,  1076. 
Harbor  Lines. — Aiiacostia  River  at  Washington,  D.  C,  1079. 

APPENDIX  K. 

REPORT  OF  LIEUT.  EDW.  BURR,  CORPS  OF  ENGINEERS. 

Impri>vemknts. — Harbor  of  Norfolk  arid  its  approaches.  Va.,  10H5;  approach  to  Nor- 
folk Harbor  and  the  United  Stiites  navy-yard  at  Norfolk,  Va.,  10^^9;  Hampton 
CrtHjk  and  Bar,  Va.,  1089;  Nansemond  River,  Va.,  1090;  Chickahominy  River,  Va., 
1091;  Appomattox  River,  Va.,  1093;  inland  water  route-from  Norfolk  Harbor,  Va., 
to  Albemarle  Sound,  N.  C.,  throagh  Cnrrituck  Sound,  1094;  North  Landing  River, 
Va.  and  N.  C,  1096. 

HA.RBOR  Lines. — South  Branch  of  EUzabeth  River  at  navy-yard,  Norfolk,  Va.,  1097. 

APPENDIX  L. 

REPORT  OF  MAJ.  W.  S.  STANTON,  CORPS  OF  ENGINEERS. 

Improvements. — Stiiunton  River,  Va.,  1099;  Roanoke  River,  N.  C,  1103;  P;is«|uo- 
(ank  River,  N.  C,  1111;  Mackeys  Creek,  N.  C,  1113;  Ocracoke  Inlet.  N.  C,  1115; 
Fishing  Creek,  N.  C,  1117;  Pamlico  and  Tar  River,  N.  C,  1118;  Couteutnia  Creek, 
N.  C,  1123;  Trent  River,  N.  C,  1125;  Neuse  River,  N.  C,  1129;  inland  waterway 
lK»tween  New  Berne  and  Beaufort,  N. C,  1134;  harbor  at  Beaufort,  N.  C,  1137;  in- 
land waterway  between  Beaufort  Harbor  and  New  River,  N.  C,  1141;  waterway 
bt^tween  New  River  and  Swansboro,  N.  C,  1146;  New  River,  N.  C,  1149;  North 
East  (Cape  Fear)  River,  N.  C,  T152;  Black  River,  N.  C,  1154;  Cane  Fear  River,  N. 
C".,  above  Wilmington,  1158;  Cape  Fear  River,  N.  C,  at  and  below  Wilniingt^m, 
1164;  Lockwoods  Folly  River,  N.  C,  1177;  Yadkin  River,  N.  C,  1181;  harbor  at 
G«orge{sown,  8.  C,  1183;  Winyaw  Baj%  S.  C,  1189;  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  1194. 

APPENDIX  M. 

REPORT  OF  CAPT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENIHNEEKS. 

Improvements. — Waccamaw  River,  N.C.  and  S.  C,  1195;  Lumber  River,  N.  C.  and 
S.C.,1199;  Little  Pedee  River,  S.  C,  1201;  Great  Pedee  River,  S.  C..  1203;  Clsnk 
River,  S.  C,  1206;  Mingo  Creek,  S.  C,  1208;  Santee  River,  S.  C,  1211;  Wateree 
River,  S.C,  1214;  Congaree  River,  S.  C,  1217;  harbor  at  Charleston,  S.  C.,  1219; 
Ashley  River,  S.  C,  1229;  Wappoo  Cut,  S.  C,  1231;  Edisto  River,  S.  C,  1233;  Sal- 
kahatchie  River.  S.C.,  1235;  Beanfort  River,  S.  C,  1238;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  1240. 

• 

APPENDIX  N. 

REPORT  OF  CAPT.  O.  M.  CARTER,  CORPS  OF  ENGINEERS. 

Improvkmknts. — Savannah  Harbor,  Ga.,  1243;  Savannah  River,  Ga..  1253;  Darien 
Harbor,  Oa.,  1257;  Altamaha  River,  Ga.,  1261;  Oconee  River,  Ga.,  12(m;  Oemulj^re 
River.  Ga.,  1271;  Brunswick  Harbor,  Ga.,  1278;  Jekyl  Creek,  Ga.,  1283;  Cuniber- 
laod  Sound,  Ga.  and  Fla.,  1286;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1292. 

Examinations  and  Suhvkvs. — Inside  route  between  Doboy  and  S(>pelo,  (la..  1294; 
iii>side  route  between  Savannah,  Ga.,  and  Fernandina,  Fla.,  1309;  Hnniswick  Outer 
Bar,  Ga.,  1327. 
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APPENDIX  O. 

REPORT  OF  MA.J.  J.  C.  MALLERY,  CORPS  OF  ENGINEERS. 

Improvkmknts. — St.  Johns  Kivcr,  Fla.,  13i9;  Ocklawaha  River,  Fla.f  1366;  Volusia 
Bar,  Fla.,  1369;  St.  Augustine  Harbor,  FJa.,  1371 :  northwest  entrance,  Key  West 
Harbor,  Fla,,  1374;  Caloosahatcbee  River,  Fla.,  1377;  channel  of  Charlotte  Harbor 
and  Pease  Creek,  Fla.,  1379;  Sarasota  Bay,  Fla.,  1382;  Manatee  River,  Fla.,  1384; 
Tampa  Bay,  Fla.,  1386;  Withlacoochee  River,  Fla.,  1389;  harbor  at  Cedar  Keys, 
Fla.,  1392;  Suwanec  River,  Fla.,  1393. 

APPENDIX  P. 

REPORT  OF  CAPT.  PHILIP  M.  PRICE,  CORPS  OF  ENGINEERS. 

Imi»rovement8. — Apalachicola  Bay,  Fla.,  1397;  Apalachioola  River.  Fla.,  1400;  Flint 
River,  Ga.,  1402;  Chattahoochee  River,  GsL  and, Ala.,  1405;  Ladrauge  Bayou  and 
Holmes  River,  Fla.,  1407;  Choctawhatchce  River,  Fla.  and  Ala.,  1409;  harbor  at 
IVnsacola,  Fla.,  1412;  Escambia  and  Ci)neGuh  rivers,  Fla.  and  Ala.,  1416;  Alabmna 
River,  Ala.,  1418;  Tallapoosa  River,  Ala.,  1422;  Coosa  River,  Ga.  and  Ala.,  1424; 
operating  and  care  of  canals  and  other  works  of  navigation  on  Coosa  River,  Ga. 
and  Ala.,  1431;  Cahaba  River,  Ala.,  1432. 

APPENDIX  Q. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

Imphovements. — Mobile  Harbor,  Ala.,  1435;  Blacik  Wanior  River,  Ala.,  from  Tus- 
caloosa to  Daniels  Creek,  1440;  Warrior  and  Tombigbee  rivers,  Ala.  .and  Miss., 
1444;  Noxubee  River,  Miss.,  1452;  Pascagoula  River,  Miss.,  1453:  Chickasahay 
River,  Miss.,  1456;  Blutt*  Creek,  Miss.,  1457;  Leaf  River,  Miss.,  1458;  harbor  at 
Biloxi  Bay,  Miss.,  1458;  Pearl  River,  Miss.,  below  Jacks<m,  1460;  Pearl  River,  Miss., 
between  .Tackson  and  Carthage,  1462;  Pearl  River,  Miss.,  between  Edinburg  tuid 
Carthage,  1465;  Bogue  Chitto,  I.a.,  1466. 

APPENDIX  R. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1469. 

APPENDIX  S. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Impuovkmext.s. — Chefuncte  River  and  Bogue  t^ilia,  La.,  1481;  Tickfaw  River  and 
its  tributaries,  La.,  1481;  Amite  River  and  Bayou  Manchac,  La.,  1485;  Bayon  La 
Fourche,  La.,  1487;  Bayou  Terrebonne,  La.,  1490;  Bayou  Plaquemiue,  La.,  1491; 
Bavou  Cortablcau,  La.',  1500;  Bayou  Teche;  La.,  1503;  mouth  and  passea  of 
(■alcasieu  River,  La..  1504;  harbor  at  Sabine  Pass,  Tex.,  1506;  Sabine  River,  Tex., 
1510;  Neches  River,  Tex.,  1511;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1513. 

Examination. — Sabine  River  between  Sabine  Lake  and  Sudduths  Bljiff,  Tex.,  1513. 

APPENDIX  T. 

REPORT  OF  LIEUT.  JOHN  MILLIS,  CORPS  OF  ENGINEERS. 

Improvements. — Securing  mouth  of  Bayou  Plaquemine,  La.,  from  further  caving, 
1517;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation  uy 
Mississippi  River  below  Now  Orleans  Harbor,  La.,  1521. 
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APPENDIX  U. 
REPORT  OF  MAJ.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improvement.s. — ^Entrance  to  Galvestou  Harbor,  Tox.,  1523;  ship  clianiiol  in  Gal- 
veston Bay,  Tex.,  1535;  Triaity  River,  Tex.,  1540;  Cedar  Bayou,  Tex.,  1513;  Buf- 
falo Bayou,  Tex.,  1518;  harbor  at  Brazos  Santiago,  Tex.,  1553. 

Examinations  AND  Sluv^ky. — Brazos  River,  Tex.,  from  its  mouth  to  Waco,  1555; 
Wedt  Galveston  Bay  from  Christmas  Point,  Tex.,  1563. 

APPENDIX  V. 

REPORT  OF  CAPT.  J.  H.  VVILLAUD.  CORPS  OF  ENGINEERS. 

Improvbmkntj;. — Red  River,  La.  and  Ark.,  1573;  Red  River  above  Fulton,  Ark., 
1600;  Oaachita  and  Black  rivers,  Ark.  and  La.,  1602;  Bayou  D'Arbonne,  La.,  1607: 
Bayou  Bartholomew,  La.  and  Ark.,  1610;  Bayou  Been f,  Ln.,  1614;  Tensas  River  and 
Bayou  Ma^on,  La  ,  1617;  Bayous  Rondeway  and  Vidal,  La.,  1620;  Big  Black  River, 
Miss.,  1622;  Yazoo  River,  Miss.,  1624;  Tchula  Lake,  Miss.,  1645;  Tallahatchee 
River,  Miss.,  1618;  Steele  Bayou  and  Washington  Bayou,  Miss.,  1651;  Big  Sun- 
flower River,  Miss.,  1654;  Big  Hatchee  River,  Tenn.,  16.57;  Forked  Deer  River, 
Tenn.,  1660;  water  gauges  on  Mississippi  River  and  its  principal  tributaries,  1663; 
survey  of  Cypress  Bayou  and  the  lakes  between  Jefterson,  Tex.,  antl  Shreveport, 
La.,  1668. 

APPENDIX  W. 

REPORT  OF  CAPT.  H.  S.  TABER,  CORPS  OF  ENGINEERS, 

Impkovkmknts.— Removing  obstructions  in  Arkansas  River,  1673;  Arkansas  River, 
1676;  Fourche  Le  Fevre  River,  Ark.,  1681;  Petit  Jean  River,  Ark.,  1682;  White 
River,  Ark.,  1683;  Cache  River,  Ark.,  i^il;  Little  Red  River,  Ark..  1687;  Black 
River.  Ark.  and  Mo.,  1689;  Black  River,  Mo.,  1691;  St.  Brands  River,  ArK.,  HyiV.i; 
St.  Francis  River,  Mo.,  1694;  Little  River,  Mo.,  1696. 

Examination  and  Suuvey. — At  Clarendon  and  the  lower  White  River,  Ark.,  1697. 

APPENDIX  X. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Impkovements. — Removing  snags  and  wrecks  from  Mississippi  River,  1705;  Missis- 
Hippi  River,  between  the  Ohio  and  Illinois  rivers,  1713;  harbor  at  St.  Louis,  Mo. 
n37;  Gasconade  River,  Mo.,  1739;  Osage  River,   Mo.,  1742;  Kaskaskia  River,  111., 
•.  1745. 

APPENDIX  Y. 

REPORT  OF  M.U.  A.  MACKENZIE,  COI?PS  OF  ENGINEERS. 

Improvkmknt.s. — Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River, 
1749;  Mississippi  River,  batwecn  Des  Moiiies  Rapids  and  mouth  of  Illiuois  River, 
1766;  Des  Moine»Rapids,  Mississipi)i  River,  1772;  operating  and  care  of  l)es  Moines 
Rapids  Canal  and  dry  dock,  1773;  Mississippi  River  between  Miuueapolis  and  Des 
Moiucs  Rapids,  1779. 

APPENDIX  Z. 

REPORT  OF  MAJ.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 


UOVKMENTS.— Mississippi  River  abov^  Falls  of  St.  Anthony,  Minn.,  1816;  reser- 
drs  at  headwaters  of  Mississippi  River,  1818:  Chippewa  River,  including  YeUow 
inks, Wis.,  1833;  St.  Croix  River,  Wis.  and  Minn.,  1837;  Minnesota  River,  Minn., 


Impuovkments. 
voi] 

1840;  Red  River  of  the  North,  Minn,  and  N.  Dak.,  1813;  surveys  for  reservoirs  at 
the  sonrcea  of  Mississippi,  St.  Croix,  Chippewa,  and  Wisconsin  rivers,  1849;  gaug- 
ing Mississippi  River  at  or  near  St.  Paul,  Minn.,  1819. 
Examination  and  Survky.— Red  River  of  the  North  and  tribut.iries  above  lergus 
Falls  aad  Crookstou,  Minn.,  and  Big  Stone  Lake,  Minn,  and  S.  Dak.,  1853. 
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APPENDIX  A  A. 
REPORT  OF  CAPT.  CHAS.  F.  POWELL,  CORPS  OF  ENGINEERS. 

Improvemkxts. — MisHOiiri  River  between  the  Great  Falls,  Mont.,  and  Sionx  City, 

Iowa,  1875;  Yellowstone  River,  Mont,  and  N.  Dak.,  1903. 
EXAMIXA.TION  AND  SURVEY. — Misaourl  River,  Mont.^  between  Great  Falls  and  cafion 

next  below  Stnbbs  Ferry,  1904. 

APPENDIX   BB. 

REPORT  OF  LIEirr.  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS. 

Improvkmkn'TS. — Tennessee  River,  above  Chattanooga,  Tenn.^  and  below  Bee  Tree 
Shoali»,  Ala.,  1911;  Hiawa«*ee  River,  Tenn.,  1920;  French  Broad  River,  Tenn., 
1922;  Clinch  River,  Tcnn.,  1925;  Cumberhuid  River,  Tenn.  and  Kv.,  1927;  Caney 
Fork  River;  Tenn.,  1941;  Sonth  Fork  of  Cumberland  River,  Ky.,  1943. 

APPENDIX  C  C. 
REPORT  OF  CAPT.  GEO.  W.  GOETHALS,  CORPS  OF  ENGINEERS. 

IMPKOVKMKNT8. — ^Tennessee  River  between  Chattanoon:a,  Tenn.,  and  foot  of  Bee 
Tree  Shoals,  Ala.,  1945;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee 
River,  ;956. 

PART   III. 
APPENDIX   DD. 
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funds.  The  depth  of  the  channel  was  ah^eady  27  feet  at  low  water,  by 
which  access  was  afforded  to  Baltimore  by  ships  of  the  heaviest  ton- 
nage. With  this  appropriation  great  improvement  in  the  width  of  the 
channel  had  been  made,  especially  at  the  angles. 

The  next  appropriation  was  of  $340,000,  September  19,  1890,  and 
another  of  $151,200,  March  3, 1891.  The  former  contained  the  follow- 
ing clause: 

Provided,  That  snch  contracts  as  may  be  desirable  may  be  entered  into  by  the 
Secretary  of  War  for  the  completion  of  the  existing  project,  or  any  part  of  Sjune,  to 
be  paid  for  as  appropriations  may  Arom  time  to  time  be  m^e  by  law. 

By  advertisement  of  September  30, 1890,  proposals  wefe  invited  for 
completing  the  channel  to  a  width  of  600  feet,  with  a  depth  of  27  feet 
at  mean  low  water,  which  were  received  December  2.  The  contract 
was  awarded  to  the  American  Dredging  Company,  of  Philadelphia,  at 
lOJ  cents  per  cubic  yard  for  removal  and  redeposit,  to  cover  6,000,000 
cubic  yards  of  material.  The  time  for  completion  of  the  work  is  June 
1, 1893. 

Under  this  contract  operations  were  resumed  as  soon  as  the  weather 
would  permit,  Febniary  17, 1891. 

There  have  been  excavated  during  the  fiscal  year  the  following 
amounts  of  material: 

Cable  yards. 

From  lower  division 771, 963 

From  cnt-ofF  division 1, 345, 899 . 

From  Brewerton  division 365, 057 

From  Fort  McHenrj'  division • 1, 023, 534 

Total  amount  removed  during  fiscal  year 3, 506, 443 

Redeposited  below  Rock  Point , 937, 622 

Redeposited  eastward  of  Craighill  Channel 2, 568,  S21 

Total  removed  under  existing  contract 4, 840, 443 

FORT  M'HENRY  DIVISION. 

The  areas  excavated  in  this  division  during  the  fiscal  year  were:  At 
lower  end  on  west  side,  4,000  by  250  feet;  at  upper  end,  16,500  by  215 
feet  on  the  west  side  and  14,500  by  86  feet  on  the  east  side  of  channel. 

BREWERTON  DIVISION. 

The  area  excavated  in  this  division  was  16,900  feet  by  50  feet  on 
north  side  and  4,000  by  50  feet  on  the  south  side. 

OUT-OFP  DIVISION. 

On  this  division  the  areas  excavated  were:  On  the  east  side,  19,500 
feet  by  33 J  feet,  5,100  by  66§  feet,  8,600  by  100  feet;  and  on  the  west 
side,  13,600  feet  by  100  feet  and  7,600  feet  by  33J  feet. 

LOWER  DIVISION. 

On  the  east  side  there  was  excavated  during  the  year  an  area  of 
19,500  feet  by  150  feet  and  on  the  west  side  an  area  of  52,400  feet  by 
50  feet,  much  of  the  latter  being  removal  of  deposits  within  the  limits 
of  the  400-foot  channel. 

All  excavations  mentioned  are  to  a  depth  of  27  feet  at  mean  lo^ 
water. 
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COMMERCIAL  STATISTICS — STATltMEKT  OF  THE  COLLECTOR  OF  CUSTOMS  OF  BALTIMORE. 

CusTOM-HousE,  Baltimore^  Mii., 
•  '     CollHtor'^  Office,  July  tB,  1S9».' 

Sir:  In  accordance  with  the  preTailing  practioe  existing  at  this  port  requirmg  the 
coUec^r  to, render  annually  a  statement  or  the  husineas  transactions  of  the  port -of 
Baltimore,  for  information  and  use  in  yonr  department^  X  have  the  honor  to  ^nhmiti 
the  following  tabulated  commercial  statement  for  the  fiscal  year  ending  jnne  SO, 
189^,  as  compared  with  the  twelre  months  preceding,  ending  June  90, 1891 : 


Tonnage  movement. 


\ 


IniviMd.. 
Outward. 


Fciroi^iL 


1890-'9L 


Tons. 
70a,7S5 
905, 215 


lS91-'92. 


Tom. 
1.128,348 
1.888,935 


Increase. 


Per  cent. 
69 


Coastwise. 


J  » ; 


1890-91. 


Tom. 
1,382,241 


53      1,501, 1&8      1,594,602 


1891~'9St 


i*ont. 
1, 102,  IBT 


Decrease. 


Per  cent. 
14 


^Inoroase. 
Eetahliehed  eteamehip  linee. 


Kiun,e  of  eteamship  lii^e. 


North  Creiman  Lloyd .  * . 

Allan  Line 

JoAumonLine...' 

Atfuitic  Transport  Line 

Donaldsdn  Line 

Lord  Line 

Backman  Line* 


NsptoneLlne ..p--. — - 

BrfatolLine 

Empire  Line 

Pnntau  Line -w 

Hiuabarg- American  Line 

Sloaman  jLine 

Royal  Netherlands  Line 

!EarnLine 

LlYerpool*  Brasil  and  River  Platte*  4 
Blue  CroBS  Line 


■^Tl 


Destination. 


■  '■: I  !■*  ■  1   ■  '  ■  t 

Bremen* 
LiverpooL 

Liv^erpooL  ' 

Loi^on. 
Glasgow. 

Belfast  and  DaMfai. 
Port  Antonio,    Britiflli    West 
Indies.  -n-      .-r- 

Botterdanu 

BristoL 

Lelth. 

Antwerp*, 
fianibnrg. 

Brasihan  ports. 

Rotterdam  and  Amsterdam. 

Santiaeo  de  Cuba. 

Brasil&n  ports. 

Rotterdam  and  Hstts. 


*  Two  new  Unas  established  In  I88L 
t  Occasional. 


Value  ofimporte. 


1892  (free) — -. $6, 652,  OSS 

1891  (free) -.  9,0721,802 

Decrease  in  1892 2,420,774 

1892  (dnitable) 6, 766^225 

1891  (dutiable) 11,482,885 

Decrease  in  1892 4»  716, 660 

BeoapitulaHon  of  importe* 


1892  (free) 6,662,028 

1892  (dntiable) 6,766,225 

Total  value  1892 13,418,269 

Total  value  1891 20,555,687 

DecToaseinl892 7,187,434 
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Tranaportation  in  hand  without  appraisefnent. 


DttAtination. 

Value. 

Duty. 

DeBUnation. 

Value. 

I>a<y. 

BnflUo.  N.  Y 

$2,227 

930 

878, 170 

246, 310 

130,427 

15,505 

2,291 

8,392 

1,709 

7,118 

16,197 

1,469 

158,225 

2,816 

230,200 

$1,951.85 

428.10 

710,268.45 

219, 197. 50 

89,687.39 

7,885.14 

7,000.00 

5,246.99 

749.14 

4,256.25 

9,686.78 

771.85 

101,981.69 

6,295.00 

309,948.26 

Milwaukee.  Wis 

$57.'393 
7,997 

$38,079.77 

rThArlnnton.  S.  0 

Mempl'is.  Tenii * 

6,700.00 

Chioaffo.  HI 

New  York,  N.  Y 

Omaha,  Nebr 

4,449 

3,173 

l,4fi0.35 

Ciuoinnati.  Ohio 

4,868.26 

Cleveland.  Obi"  r -  - 

Philadelphia,  Pa 

11,588 

61,238 

3,299 

2,514 

329,138 

4,319 

11,870 

306 

8,88f.00 

ColiimbiM.  Ohio 

Pittsbnrir,  Pa 

26, 573. 41 

Denver. Colo 

Hichmoiw.  Va. ..» 

1,607.80 
1,588.44 

Detroit.  Mich 

Rochester.  N.  Y 

Dubnone.  Iowa - 

St  Louis.  Mo 

202,560.53 

TCv&n avIIIa.  Tnd 

St  PaoL  Minn 

10, 000. 00 

Oeorfiretowii.  D.  C 

Toledo,  Ohio 

9,015.91 

Grand  Rapids,  Hich 

TvifHAnATkAlfa  TtiH 

Wilminetan,  Ti^^ , . . 

709.50 

Total 

Kannaa  Citv 

1,786,426.45 

Tjoniaville.  Xv 

■ 

Summary  of  merehandise  in  hand  without  appraiaement. 


Year. 

Value. 

Datisfl. 

1802 - - 

$2,219,070 
8,497,768 

$1,786,425.45 
1,682,242.96 

lg91 

...••.a.. ...a.. .•••••..•..•••.•..••«<.•.•«•. ••..•• 

X)fMsxeMe 

1,278,608 

Xnoreme •.••.. • 

83,  mis 

Komber  of  immigrants  and  passengers  amving: 

1892 

1891 -^ 


67,223 
42,004 


Xnorease  in  1892. 


15^319 


Amount  of  duties  collected $3,073,119.97 

MiscellaneooB  customs  receipts 106, 438. 4T 

Total  receipts  for  1892 ...,.    3,178,668.44 

Total  receipts  for  1891 3,766,922.23 

Decrease  in  1892 588,363.78 


Dnties  on  merchandise  in  bond : 

1892 •-. 

1891 


Decrease  in  1892 


219, 762. 15 
127,027.08 

92,726.12 


Summary  of  dutieB  in  1892. 


Dnties,  etc.,  collected $3,178,658.44 

Duties  on  merchandise  in  bond 219,752.15 

Duties  on  merchandise  in  bond  with  and  without  appraisement 1, 799, 252. 49 

Total 6,197,663.08 

Vessels  built. 


\ 


1892 
1891 


No. 


30 
23 


Gross  ton* 
naffs. 


8,013.46 
2,605.07 


Net 


1,986.33 
2,005.61 


Increase  in  the  number  of  Tessels  built,  7* 
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steam ;  34  steam  yessels  drawing  25  to  28  feet  have  passed  through  the  channel  dur- 
ing the  past  jrear. 

The  facilitiea  for  landing  and  transporting  immigrantB  have  been  increased  and 
are  now  nnsurpassed.  . 

'Hie  activity  of  our  local  shipbuilders'  yards  is  worthy  of  note.  Of  the  30  ves- 
sels built  during  the  year  Just  ended  20  of  them  are  propelled  by  steam. 

They  are  now  constructing  4  sail  and  15  steam^  including  the  2  United  States  ves- 
sels Detroit  and  Montgomery. 

The  marine  plant  at  Sparrow  Point  has  sprung  into  prominence,  and  the  Maryland 
Steel  Company  is  now  prepared  to  build  vessels  of  any  size:  2  large  steamers  for  our 
bay  trade  and  3  steam  tugs  are  constructing.  In  addition  to  this,  a  contract  for  an 
ocean  steamer  of  some  3,000  tons  burden  has  just  been  awarded  to  them. 

The  vessels  in  our  coasting  trade  not  required  by  law  to  enter  and  clear  at  the 
custom-house,  and  not  included  in  the  foreign  tonnage  tables,  aggregate  about 
2,300,000  tons. 

The  foreign-tonnage  movement  shows  an  increase  of  55  per  cent. 

There  are  1,217  vessels  owned  and  documented  in  tiiis  collection  district,  repre- 
senting 107,420  net  registered  tonis. 

There  is  a  decided  decrease  in  the  imports  in  the  past  year,  most  noticeably  in  tin 
plate,  chloride  of  zinc,  coffee,  wool  dress  goods,  bananas,  spices,  and  sugars. 

In  the  matter  of  exports  a  most  desirable  increase  is  shown  to  the  extent  of 
$34,000,000,  notably  in  wheat,  com,  flour,  all  of  which  have  gained  from  100  to  200 
per  cent.  Rosin,  dried  apples,  oil  cake,  beef,  tallow,  lard,  pork,  cotton-seed  oil  show 
a  most  decided  increase,  while  there  is  a  perceptible  increase  running  through  80 
X>er  cent  of  the  entire  merchandise  exported. 

Respectfully  submitted, 

Wm.  M.  MxBnns, 

CktlUotor. 

Col.  Wm.  p.  Craighill, 

CcrpB  of  Engineer; 


I  2. 

IMPROVEMENT  OF  JAMES  RIVER,  VIRQINIA. 

The  improvement  was  regularly  undertaken  by  the  United  States  in 
1870.  A  smaU  sum  had  been  previously  expended  and  was  of  some 
advantage  to  navigation.  The  total  expended  by  the  United  States  to 
July  1, 1892,  has  been  $1,302,408.19.  In  addition  the  city  of  Eichmond 
has  expended  nearly  $500,000,  but  in  the  last  five  years  only  about 
$50,000,  and  this  near  the  wharves  of  the  city. 

When  the  improvement  was  undertaken  by  the  Government  naviga- 
tion was  obstructed  by  sunken  vessels,  by  remains  of  military  bridges, 
and  by  obstructions  put  in  the  river  during  the  late  war  to  prevent  the 
national  fleets  from  approaching  too  close  to  Bichmond.  There  ^ere 
also  natural  obstructious. 

Bockett  Beef  and  Bichmond  Bar  had  only  7  feet  of  water  at  mean 
low  tide.  Prom  Warwick  Bar  (where  the  depth  was  13  feet)  to  Bich- 
mond the  channel  was  crooked  and  obstructed  by  dangerous  rocks  and 
ledges.  The  Dutch  Gap  Cut:oflf,  which  now  saves  5^  miles  of  difficult 
navigation^  was  not  then  open. 

The  original  project  was  to  secure  a  depth  of  18  feet  at  full  tide,  cor- 
responding to  14.5  feet  at  low  tide,  to  Bichmond,  with  a  channel  width 
of  180  feet  from  Harrison  Bar  to  Bichmond  docks,  the  excavation  in 
rock  to  be  18J  feet  at  full  tide.  This  plan  was  well  advanced  when 
Congress,  by  act  approved  July  5, 1884,  adopted  the  project  of  22  feet 
at  mean  low  tide  from  Bichmond  to  the  sea.  Operations  during  the 
past  year  have  been  conducted  in  accordance  therewith.  In  carrying 
it  out  further  a  large  amount  of  excavation  will  be  in  solid  rock,  and 
the  cost  will  necessarily  be  great.  The  width  to  be  given  to  the 
channel  is  400  feet  from  the  sea  to  City  Point,  300  feet  from  City  Point 
to  Drewry  Bluli',  and  200  feet  from  thence  to  Bichmond.    The  methods 
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employed  for  improving  the  river  consist  in  dredging,  rock  excavj*- 
tloDy ,  and  the  contraction  of  the  water  way  by  means  of  dikes  or 
jetties. 

Mr.  C.  P.  E.  Burgwyn  continued  the  resident  engineer  of  the  work 
until  December  1,  1891,  when  he  was  succeeded  by  Mr.  H.  D.  Whit- 
comb,  who  had  been  his  predecessor  for  a  number  of  years.  Tlie  de- 
tailed report  of  Mr.  Whitcomb  is  herewith. 

•  The  following  are  the  amounts  and  dates  of  appropriations  for  im- 
proving James  River,  Virginia: 


July  11,  1870... $50,000 

March  3,  1871 50,000 

June  8,  1872 50,000 

Mftrch  3, 1873 75, 000 

Jane  23. 1874.... 50,000 

March  3,  1875 60,000 

AagnstU,  1876 60,000 

JonelS,  1878 70,000 

March3,1879 75,000 


June  14. 1880 $75,000 

March  3, 1881 60,000 

AugU8t2.l882 75,000 

July  5,  1884 75,000 

August  5, 1886 112,500 

August  11,  1888 225,000 

September  19,  1890 200,000 

Total 1,352,500 


Money  statement 

July  1,  1891,  balance  unexpended $142, 957. 65 

June  30,  1892,  amount  expended  during  fiscal  year 98, 902. 63 

July  1, 1892,  balance  unexpended 44,055.02 

July  1,  1892,  outstanding  liabilities $2,000.00 

July  ly  1892,  amount  covered  by  uncompleted  contracts 33, 087. 44 

85,087.44 

July  1,  1892,  balance  available 8,967.58 

Amount  appropriated  by  act  approved  July  13, 1892 200, 000. 00 

Aznoani  available  for  fiscal  year  ending  June  30, 1893 208, 967. 58 


1  Amount  (estimated)  required  for  completion  of  existing  project 3, 536, 070. 45 
Amount  that  can-  be  profitably  expended  in  fiscal  year  ending  June 
30,1894 ^ 400,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Aheiraci  of  propoaaU  for  oonstru^tion  of  a  railroad  irachy  transfer  slip,  car  and  caisson, 
improving  James  Eiver,  Virginia.     Opened  October  15, 1S91,  at  13:05 p,  m. 


Kb. 

Name  and  residence  of  bidder. 

A>-l,000feetof 

railroad  track 

per  linear  foot. 

B— 

Transfer 

slip. 

C- 

Caisson. 

Car. 

Grand 
Total. 

1 

Price. 

Total. 

1  G«orge  Waahfaigton  Donly,  Richmond, 
1     Vft 

$2, 700. 00 

1  C  Tk.  TAiurhAmA.  TUAhmAftrl  Va  * 

^.35 
4.85 

$5, 350. 00 
4.&50.00 

$3,000.00 
2, 033. 33 

»  1  W.  B.  Brooks^  jr.',  Baltimore,'  Kd.t 

4  \  Thf)  TradAiraj*  rVmrnAiiv.  Rinlimnnil   Va. 

2,750.00 

$750.00 
325. 00 

f  11, 383. 33 

5 

i 
1 

1  H.  BroMUi?  A  Bro.TBi^more.  Md  . 

2, 806. 00 
2, 950. 00 
2,476.17 

i    Hennr  H.  DoraDas;  New»rk,  ir.  J. .  . . . 
I    H.  T.  Morrison  A  Co..  Peteraburir.  Va  . 

6.75 

5, 750. 00 

3,500.00 

575.00 
401.34 

12, 775. 00 

■ 

*  Or  -win  eonstmct  railroad  track  and  slip  at  10  per  cent  on  cost  of  aame. 
^S^  Y^^Snoi  reoeived  at  Ua7  a.  m.,  makes  hia  bid  on  railroad  track  $5.95  per  linear  foot,  or  a  total  of 
»,«0  f«r  Uiat  item. 

Available  for  contracts,  $15,000. 
Contract  with  No.  2  for  items  A  and  B. 
Contract  with  No.  4  for  item  D. 
Contract  with  No.  7  for  item  C. 
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report  of  mr.  h.  d.  whitcomb,  assistant  engineer. 

Engineer  Office, 
Bichmond,  Ta.,  July  1, 1892. 

Colonel  :  I  have  the  honor  to  sabnut  the  following  report  of  operations  connected 
with  the  improvement  of  James  River  for  the  fiscal  year  ending  June  dO,  1892. 

I  am  indebted  to  the  monthly  reports  of  Mr.  C.  P.  E.  Bnrgwyn,  my  predecessor  as 
assistant  engineer;  and  to  Mr.  E.  G.  Higginbotham^  inspector^  as  to  operations  pre- 
vious to  December,  1891. 

SURVEYS  AND  TIDAL  OBSERVATIONS. 

A  very  complete  survery  was  made  in  September,  1891,  from  the  city  limits  to 
Goodes  Kocks,  which  was  continued  to  the  head  of  Richmond  Bar  in  January,  1892. 
Sounflin^s  were  taken  at  intervals  of  10  feet  on  lines  20  feet  apart,  and  give  detailed 
information  as  to  the  condition  of  the  river  bed  in  that  distance. 

A  survey  was  ma<le  of  Kingsland  Reach  previous  to  the  last  dredgine  done  and 
another  after  it  was  completed,  in  May,  1892.  Soundings  were  also  ti&en  in  Sep- 
tember, 1891,  and  in  May,  1892,  between  the  wing  dams  from  the  head  of  Richmond 
Bar  to  Drewry  Bluff,  ana  several  lines  of  soundings  at  intervals  of  10  feet  on  the  site 
of  the  military  obstructions  of  1861-'65  at  Drewry  muff.  Soundings  were  also  taken  in 
Dutch  Gap  before  and  after  the  recent  dredging  there.  The  positions  of  all  these 
with  those  of  some  other  minor  surveys,  except  the  first  in  Kingsland  Reach,  were 
measured  between  established  points  by  a  graduated  wire,  and  on  other  surveys 
with  the  position  of  soundings  determined  by  angles,  as  at  Wards  Reach,  a  cross  over 
shoal  between  Drewry  and  Chafiin  Bluffs. 

Tidal  observations  were  taken  at  ten-minutes  intei'vals,  day  and  night,  during  the 
month  of  August,  1891,  at  Warwick  Bar,  Dutch  Gap,  City  Point,  Sandy  Point,  Kings 
Mill  Wharf,  and  Cape  Charles,  and  at  intervals  of  about  5  miles  between  Richmond 
and  Newport  News,  for  one  tide,  accompanied  with  observations  on  the  currents. 

These  surveys  and  current  observations  were  made  under  th&  personal  direction  of 
Mr.  Higginbotham. 

DREDGING  AND  OTHER  WORK. 

At  the  beginning  of  the  fiscal  y^ar  work  was  being  prosecuted  under  a  contract 
with  Mr.  C.  D.  Langhome  for  excavation  at  several  points  between  Richmond  and 
the  lower  part  of  Kingsland  Reach ;  and  with  Mr.  W.  Hampton  Curtis  for  wing 
dams  at  Wilton.  ' 

CITY  LIMITS  TO  GOODES  ROCKS. 

Mr.  Lanorhome  completed  his  contract  for  dredging  between  the  city  limits  and 
Steams  Dike  in  July,  1891,  having  excavated  6,673  cubic  yards  of  disinte^ated  and 
154.2  cubic  yards  of  solid  rock  in  this  year,  making  a  total  of  30,724.8  cubic  yards  of 
disintegrated  and  478  cubic  yards  of  solid  rock  on  this  section. 

He  had  completed  his  contract  from  Steams  Dike  to  Goodes  Rocks  in  the  previous 
fiscal  year.  Under  the  contract,  the  United  States  were  to  do  any  blasting  necessary 
at  rocky  points  above  Goodes  Rocks.  The  dredges  were  worked  over  the  areas  cov- 
ered by  the  contract,  making  the  full  depth  of  22  feet  in  many  places,  but  quite  a 
number  of  areas  remain,  too  nard  to  be  removed  by  the  dredges  employed.  No  drill- 
ing or  blasting  was  done  by  the  United  States,  as  the  total  cubic  yards  specified  in 
the  contract  had  been  removed. 

A  supnlementary  contract,  modifying  the  former,  was  approved  March  26,  1892, 
under  wnich  work  was  immediately  resumed  on  the  lower  of  these  two  sections,  and 
later  on  the  other.  Under  this  9,140.4  cubic  yards  of  disintegrated  and  48.1  cubic 
yards  of  bowlders  classed  as  solid  rock  have  been  removed. 

It  seems  probable  that  the  disintegrated  rock  mentioned,  a  granite  or  gneiss,  is 
softened  to  a  limited  depth  in  many  places  when  exposed  to  the  current,  and  that  a 
dredge  can  often  remove  an  additional  foot  or  so  of  material  after  an  exposure  of  a 
few  months,  which  had  been  previously  too  hard.  There  is  a  limit  to  this  process  of 
softeniuj;  in  approaching  the  underlying  solid  rock,  which  rises  to  near  the  present 
bottom  in  many  places. 

The  amount  to  be  expended  on  these  two  sections  by  the  supplementary  contract 
is  not  to  exceed  $15,000,  including  the  expense  incurred  by  tne  United  States  in 
drilling  and  blasting.  The  intention  of  the  contract  is  to  open  a  channel  above 
Richmond  Bar  at  least  60  feet  wide  by  18  feet  deep  at  low  tide.    The  same  contract 
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reduces  the  quantify  of  sand  to  be  dredged  below  Richmond  Bar  from  103,600  to 
35,000  cnbic  yards,  and  limits  the  expenditure  at  Goodee  Rooks  under  it  to  $13,000. 

OOODES  BOCKS. 

Operations  from  the  former  fiscal  year  were  continned  on  the  new  channel  until 
NoTember  1, 1891,  and  included  drilling  and  blasting  by  the  contractor,  as  well  as 
dredging. 

Work  was  resumed  in  March,  1892,  under  the  supplementary  contract,  and  is  still 
in  progress,  and  until  June  27,  1892,  was  confined  to  removing  the  debris  from  the 
blasting  of  1891  and  previous  years.  Drilling  and  blasting  are  now  resumed,  and 
about  370  cubic  yards  of  bottoming  remain  to  be  removed  before  the  full  depth  of  22 
feet  is  attained  in  this  new  channel. 

The  contractor  has  also  dredged  2,099.6  cubic  yards  of  disintegrated  rock  and  147.3 
cnbic  yards  of  solid  rock(  under  the  supplementary  contract)  in  a  channel  connect- 
ing the  cnt  last  mentioned  with  that  over  Richmond  Bar.  All  the  rock  taken  from 
the  new  channel  was  placed  on  the  wing  dams  and  training  walls,  mainly  at  Wilton 
and  Kingsland  Reach. 

GOODXS  BOCKS  TO  RANDOLPH  FLATS. 

The  contractor  worked  from  Jnly  17  to  October  31,  1891,  in  deepening  the  chan- 
nels at  the  head  of  Richmond  Bar  and  opposite  the  monitor  fleet  at  Randolph  Flats. 
Hard,  disintegrated  rock  was  found  for  a  short  distance  at  the  head  of  Richmond 
Bar  at  depths  of  16  feet  and  over.  This  cut  was  continued  for  only  900  feet,  and 
was  mainly  in  coarse  gravel  and  cobble,  containing  some  large  bowlders.  Ten  thou- 
sand and  sixty-nine  and  six-tenths  cubic  yards  were  removed,  of  which  722.8  cubic 
yards  were  in  bowlders  classed  as  solid  rock. 

The  material  in  Randolph  Flats  was  sand  overlying  coai*se  gravel  and  cobble, 
containing  bowlders  and  small  areas  of  disintegrated  rock,  at  from  20  to  22  feet  be- 
low low  tide.  The  amount  removed  here  was  31,601  cubic  yards,  of  which  163.8 
cubic  yards  were  classed  as  solid  rock.  A  further  amount  of  2.581.4  cubic  yards  of 
sand  and  gravel  were  dredged  from  the  lower  part  of  this  shoal  in  March,  1892. 

KINGSLAND  REACH. 

The  contractor,  Mr.  C.  D.  Langhome,  began  dredging  a  channel  through  this  shoal 
in  November,  1891,  and  completed  his  contract  in  February,  1892.  He  removed 
45.050.8  cubic  yards,  including  132  cubic  yards  of  bowlders  classed  as  solid  rock. 
This  shoal  is  a  cross-over  where  the  river  had  a  width  of  1,000  feet,  and  has  been  one 
of  the  most  annoying  to  navigation,  especially  after  great  freshets.  The  current  is 
now  confined  between  brush  training  walls  550  feet  apart,  and  a  channel  200  by  22 
feet  has  been  dredged  between  them.  The  core  of  the  bar  was  of  heavy  gravel  and 
cobble.  It  is  expected  that  the  contraction  now  made  will  maintain  the  channel.  A 
levee  on  the  right  bank  was  estimated  for  in  1877,  after  the  great  freshet  of  that 
year,  to  prevent  such  a  diversion  of  the  current  as  then  occurred,  and  may  yet  be 
found  important.  Two  openings  in  the  training  walls,  aggregating  430  feet,  left  for 
the  deposition  of  dredged  materiiJ  behind  them,  should  be  closed,  and  it  may  be 
neeessaiT  to  further  strengthen  the  brush  work  with  stone  from  excavations  uear  the 
city.  The  remains  of  two  sunken  vessels  which  partly  obstructed  the  new  channel 
were  removed  by  the  United  States  in  April,  1892. 

DUTCH   GAP. 

A  contract  was  made  in  Febmarv,  1892,  with  Mr.  C.  T.  Caler  for  the  removal  of 
ttot  exceeding  15,000  cubic  yards  froin  the  slide  of  1889  in  Dutch  Gap.  The  contract 
^«  finished  May  4, 1892,  by  the  removal  of  13,545.4  cubic  yards.  The  slide  is  now 
wrooved  to  a  depth  of  18  feet  in  the  fairway,  and  to  from  10  to  14  feet  for  the  re- 
">*>nder.  The  surface  width  of  the  cnt  is  now  515  feet  at  the  upper  entrance  and 
330  feet  at  the  narrowest  point,  which  is  near  the  lower  entrance.  The  18  feet  con- 
toan  are  320  feet  apart  at  the  former  and  190  feet  at  the  latter  with  a  channel  depth 
01  more  than  20  feet  in  each  case.  There  is  a  fairway  entirely  through  the  cut  100 
feet  wide  by  over  18  feet  deep ;  but  at  the  upper  entrance  there  is  a  shoal  area  of 
20,000  square  feet,  left  in  former  dredging,  witn  less  than  18  feet  depth,  and  m  this 
^•rw  of  800  square  feet  with  less  than  15  feet,  one  sounding  being  13.7  at  low  tide. 
»nere  are  18  feet  or  more  on  each  side  of  this  shoal  area.  The  bottom  of  this  out  is 
*  ^eiy  hard  clay,  dredged  with  difficulty  unless  loosened  by  explosives.  Further 
deference  to  this  cut  and  vicinity  is  made  elsewhere. 


I 
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WXKG  DAMS  AT  WILTON. 


These  were  completed  in  Angast,  1891,  by  Mr.  W.  Hampton  Cnrtis,  contractor. 
They  are  thoroughly  well  built  and  protected  with  stone.  They  are  all  on  the  left 
bank  and  their  numbers  and  lengths  are  as  follows : 

Peet. 

63.8 

86.5 

143.2 

, 195.8 

246.5 

264.6 

No.  132... 254.8 


No.  114. 
No.  116. 
No.  118. 
No.  120. 
No.  124 
No.  128. 


No.  184. 
No,  138. 
No.  142, 
No.  146. 
No.  150. 


Feet- 

222.4 
170.3 
182.8 
225.0 
205.3 


Totallength 2,257.0 


TRANSFBR  SLIP,  BTC. 

This  work  was  designed  to  facilitate  the  distribution  behind  the  dikes  of  material 
dredged  between  Ricnmond  Bar  and  Falling  Creek,  a  distance  of  nearly  4  miles, 
where  the  river  bed  is  of  sand  mainly. 

It  consists  of  a  railway  of  standaid  gauge  about  1,300  feet  long  and  8  feet  above 
high  tide,  built  on  a  pile  causeway^  with  an  incline  to  the  riyer,  on  a  grade  of  about 
2  per  cent,  where  it  will  connect  with  a  barge  risine  and  falling  with  the  tide.  To 
this  scows  with  loaded  cars  can  be  brought  and  uience  taken  by  a  locomotiye  to 
the  dumping  ground. 

The  railway  was  built,  under  a  contract  with  Mr.  C.  D.  Langhome,  between  No* 
vember,  1891,  and  April,  1892.  All  the  materials,  including  the  rails  and  fastenings, 
were  furnished  by  the  contractors,  and  the  whole  work  is  strictly  up  to  requirement. 

The  barge  or  caisson  was  built  under  a  contract  with  Messrs.  H.  T.  Morrison  & 
Co..  of  Petersburg,  Va.,  and  is  also  in  every  respect  according  to  contract. 

Tne  locomotive,  a  second-handed  tank  engine,  weighing,  with  fuel  and  water, 
26,250  pounds,  which  had  been  put  in  good  order  before  its  purchase,  was  furnished 
by  the  Tredegar  Company,  who  also  furnished  a  model  iron  dumping  car. 

About  twenty  dumping  cars  will  be  needed  to  keep  two  ordinary  dredges  sup- 
plied. 

Amount  dredged  during  the  year* 


Locality. 


City  limits  to  Steams  Dike  . . . 
Steams  Dike  to  Goodes  Rocks 

Goodes  Bocks 

Bichmond  Bar 

Bandolph  Flats 

Kingsland  Beach ' 

Dutch  Gap 


Total 


Sand, 

gravel,  and 

day. 


Cfub.  yards. 


9,342.8 
34,018.6 
44, 918. 8 
13,645.4 


101,825.6 


Decom* 
posed  rock. 


Chb.  yards. 

10,620.6 

6,  iri2. 9 

4,244.9 


20, 058.  d* 


Solid  loek. 


Cfub.  yards, 
162.0 
40.3 
6,044.8 
722.8 
163.8 
132.0 


6,265.7 


FBB8HBT8. 


No  heavy  freshets  have  occurred.  The  following  rises  have  been  noted  above  low 
tide: 

Feat. 

August  25, 1891 8.3 

January  16, 1892 13.6 

January  21,  1892 11.6 

March  1,1892 7.8 

March  10, 1892 8.7 

April  24, 1892 9.4 

The  completion  of  the  work  in  Kiugslaud  Reach  and  the  fui-ther  removal  of  the 
slide  of  1889  in  Dutch  Gap  have  been  of  benefit  to  navigation.  The  depths  of  chan- 
nels elsewhere  have  generally  been  maintained  with  some  improvement  due  to  con- 
traction and  dredging.  The  work  done  in  the  rocky  bottom  for  2  or  3  miles  below 
Elohmond  has  been  a  further  progress  towards  a  wider  and  deeper  channel  there. 
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but  no  improvement  in  available  depth  from  the  sea  to  the  city  can  be  reported  from 
the  last  year,  which  was  16^  feet  at  ftill  tide. 

All  the  depths  mentioned  in  this  report,  except  when  otherwise  specified,  are 
referred  to  the  datum  line,  which  is  mean  low  tide ;  and  the  widths,  sorfaces,  and 
areas  in  cross  section  and  heights  of  freshets  are  also  given  for  the  same  stikge  of 
water. 

The  mean  rise  and  fall  of  tide  at  Eichmond  is  3.6  feet;  at  City  Point,  2.5  feet; 
at  the  Junction  with  the  Chickahominy,  2  feet;  and  at  Newport  News,  2.5  feet. 

Returning  to  this  work  after  an  interval  of  ten  years,  in  which  the  plan  of  the 
improvement  has  been  considerably  enlarged  by  law.  and  lar^e  amounts  of  work 
done  in  excavation  and  in  constructing  regulating  dikes  and  wmg  dams,  it  has  been 
necessary  for  me  to  examine  the  successive  maps  and  reports  made  in  the  interval 
and  before  in  order  to  learn  what  has  been  done  from  year  to  year  and  the  results. 
Some  of  the  more  important  facts  collected  in  this  way  are  shown  in  this  report  and 
more  clearly  in  the  appended  maps  and  statements.  The  progress  of  the  improve- 
ment, especially  in  the  14  miles  nearest  Bichmond,  has  been  steady,  and  appears  to 
be  permanent. 

The  characteristics  of  James  Biver  have  been  stated  in  your  previous  reports,  and 
only  a  brief  description  will  be  given  now. 

llie  river  begins  at  the  confluence  of  the  Jackson  and  Co^asture  rivers,  a  few 
miles  east  of  Clifton  Forge,  in  Alleghany  County.  Va.,  and  is  ^4|  miles  Ions  to  tiie 
head  of  tide  at  Bichmona.  In  this  distance  it  falls  1,018^  feet,  an  average  of  4.34  to 
the  mile,  and  in  the  last  10  miles  above  tide-water  it  falls  124  feet  over  a  bed  of 
granitio  rock.  The  tributaries  mentioned  have  their  sources  on  the  eastern  slope  of 
the  Alleghany  Mountains  and  in  ridges  parallel  to  and  eastward  of  that  range. 

The  James,  at  Bichmond,  carries  ue  drainage  of  more  than  7,000  square  miles, 
and  that  which  enters  the  river  below  Bichmond  makes  the  total  area  drained  about 
10,500  square  miles.  Perhaps  one-half  of  this  area  is  mountainous,  and  the  discharge 
is  subject  to  great  fluctuations  and  to  violent  freshets,  which  have  been  frequent  lii 
recent  years. 

The  lowest  gauging  noted  was  in  1881,  when  the  city  engineer  found  it  800  cubic 
feet  a  second.  His  estimate  of  the  normal  low- water  discharge  is  1^332  cubic  feet. 
In  the  freshet  of  November,  1877,  which  was  28.6  feet  above  datum  Ime  at  Rocketts, 
Richmond,  the  highest  rise  of  which  there  is  an  authentic  record,  it  is  probable  that 
the  discharge  at  uie  height  of  the  freshet  was  200,000  cubic  feet  a  second. 

The  fall  below  Bichmond  is  inconsiderable  at  ordinary  stages.  It  amounts  to  less 
than  three-tenths  of  a  foot  in  the  14  miles  to  Dutch  Gkip,  and  can  scarcely  amount  to 
a  foot  in  the  whole  distance  to  Newport  News. 

For  7  miles  below  Bichmond  the  river  flows  directly  south  with  slight  curvature : 
it  then  turns  eastward  and  is  very  tortuous  to  its  Junction  with  the  Appomattox,  30 
miles  below.  In  the  remaining  97  miles  to  its  mouth  there  are  seversd  bends,  but 
the  curvature  is  much  less  than  in  the  middle  section. 

The  physical  conditions  of  the  river  in  tide  waters  are  well  and  concisely  stated 
by  Mr.  Burgwyn  in  his  report  of  1882  to  Capt.  Thomas  Turtle,  Corps  of  Engineers, 
made  after  the  elaborate  survey  of  1881,  about  as  follows : 

*'  From  these  considerations  it  appears  that  the  river  has  three  distinct  conditions 
of  location.  The  first  is  where  the  river  is  subject  to  freshet  action  exclusively. 
The  third  is  where  the  rivei*  is  entirely  governed  by  tidal  considerations,  and  a  mid- 
dle section  where  first  the  tides  and  tnen  freshets  have  the  ^eater  infiiience.  The 
boundaries  of  these  sections  so  blend  into  one  another  that  it  is  not  possible  to  define 
their  limits  exactly,  and  they  probably  vary  with  each  particular  freshet ;  but  as 
the  river  suddenly  deepens  at  Drewry  Bluff  and  maintains  this  depth  for  some  dis- 
tance, this  is  taken  as  the  end  of  the  first  section.  The  second  naturally  ends  at 
Ci^  Point,  and  the  third  extends  from  thence  to  the  sea.'' 

For  nearly  2  miles  below  the  city  limits  the  bed  of  the  river  is  in  rock,  mainly  soft 
or  disintegrated  granite  containing  hard  bowlders  of  considerable  size  and  reefs  of 
liard  granite  or  gneiss^  the  most  considerable  of  which  is  known  as  Qoodes  Bocks. 
This  rocky  bed  was  formerly  covered  with  a  stratum  of  sand,  also  containing  many 
bowlders.  The  sand  has  been  almost  completely  swept  off  by  the  current  caused  by 
works  of  regulation,  and  the  bowlders  in  and  near  the  channel  have  been  removed  by 
dredges  and  otitier  appliances. 

Tms  rocky  bed  is  about  16  feet  below  datum  line  at  the  head  of  Bichmond  Bar, 
and  thence  slopes  rapidly  to  more  than  22  feet,  and  afterward  makes  its  appearance 
in  a  few  isolated  pomts  only,  of  small  area  and  of  no  obstruction  to  the  channel. 

From  Bichmond  Bar  to  the  end  of  the  first  section,  mentioned  by  Mr.  Burgwyn, 
the  river  bed  is  in  sand  resting  at  varying  and  generally  increasing  depths  on  a  bed 
of  coarse  gravel,  containing  some  large  bowlders,  and  for  a  short  distance  below  the 
bar  of  small  areas  of  soft  rock  20  or  more  feet  below  low  tide. 

The  bar  itself,  except  at  its  head,  is  now  of  compact  gravel  and  cobble,  with  the 
usual  large  bowlders.  It  was  formerly  covered  with  from  7  to  8  feet  of  sand,  which 
has  been  entirely  swept  away  from  between  the  works  of  contraction. 


1018   REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

In  the  rooky  section  above  the  bar  the  work  of  improvement  is  now  exclusively  in 
excavation^  althouji^h  the-width  of  the  river  has  been  contracted  by  dikes  and  wing 
dams^  owing  to  which  the  channels  when  evenly  cut  to  a  regular  depth  are  not  liable 
to  obstructions  by  deposits  from  the  river.  In  the  remaining  part  of  the  first  sec- 
tion mentioned  above,  the  improvement  has  been  made  by  contraction  aided  by 
dredging. 

Between  Drewry  Bluff  and  City  Point  the  river  is  generally  of  considerable  depth, 
with  shoal  areas  at  intervals,  almost  always  where  the  current  cl'anges  iVom  one 
bank  to  the  other,  where  also  the  river  surface  exceeds  its  average  width.  From 
experience  with  three  of  these  shoals  it  is  clear  that  contraction  rather  than  dredg- 
ing is  needed  on  this  part  of  the  river.  Below  City  Point  the  river  becomes  broader 
and  deeper,  rather  an  estuary  than  part  of  the  river.  The  shoals  which  require  deep- 
ening are  few,  although  individually  they  are  of  greater  extent  than  those  between 
Drewry  Bluff  and  City  Point. 

From  experience  thus  far,  it  is  probable  that  channels  of  the  desired  depth  can  be 
maintained  more  economically  by  occasional  dredging  than  by  the  construction  of 
dikes,  but  experience  has  been  limited  with  channels  cut  deeper  than  18  feet  below 
datum  line,  and  regulating  works  may  be  found  more  economical  than  dredging  in 
the  maintenance  of  some  of  the  channels  when  dredged  to  the  enlarged  plan. 

HI8T0BT  OF  THB  IMPROVEMENT. 

The  river  was  surveyed  by  Claudius  Crozet  in  1828  under  the  direction  of  the 
board  of  public  works  of  Virginia,  but  no  action  was  taken  as  the  result  of  it. 
Another  survey  was  made  by  Capt.  Howard  Stansbury,  Assistant  U.  S.  Engineer,  in 
1836,  and  a  third  in  1852  by  the  IJ.  S.  Coast  Survey.  In  the  last-named  year  Cougress 
made  an  appropriation  of  $45,000  for  the  improvement  of  the  James  and  Appomattox 
rivers.  One-half  of  this  was  expended  on  the  James  under  the  direction  of  Col.  De 
RuBsy  on  behalf  of  the  United  StatiBS,  who  was  aided  by  a  committee  of  Richmoud 
city  council,  the  city  having  appropriated  $21,300  to  the  work.  This  expenditure 
was  of  considerable  advantage,  in  the  removal  of  the  more  dangerous  rocks  and  in 
maintaining  somewhat  deeper  channels  over  the  bars.  The  appropriation  was  ex- 
hausted in  1855.  After  that  some  work  was  done  by  the  city,  but  no  further  appro- 
priation was  made  by  Congress  until  1870.  In  that  year  Congress  appropriated 
$50,000  and  the  city  $^50,000.  A  large  part  of  the  latter  was  expended  m  dredges 
ana  other  machinery,  and  in  acquiring  the  land  for  Dutch  Gap  Cut-off.  The  Con- 
gressional appropriation  was  maiuly  expended  in  removing  obs&uctions  placed  in  the 
river  during  the  civil  war  and  in  opening  Dutch  Gap  Cut-off. 

The  obstructions  were  lines  of  cnbs  and  sunken  vessels  placed  by  the  Confederate 
authorities  at  Warwick  Bar,  Drewry  Bluff,  and  Kingsland  Reach,  and  military 
bridges  above  Drewry  Bluff.  These  were  removed  sufficiently  so  as  not  to  interfere 
with  navigation,  and  some  of  them  completely.  A  cut  through  the  narrow  neck  at 
Dutch  Gap  had  been  made  by  the  forces  under  Gen.  B.  F.  Butler  during  the  civil 
war,  but  was  too  contracted  for  the  passage  of  large  vessels,  and  a  causeway  had 
been  built  across  the  upper  entrance.  This  was  washed  out  by  the  freshet  of  ISTTO, 
and  the  cut  was  then  enlarged  and  deepened  by  the  United  States. 

The  survey  made  under  your  instructions  in  1874  by  Mr.  WUliam  Popp  was  more 
in  detail  than  any  which  preceded  it,  and  remains  the  standard  to  which  others  on 
this  part  of  the  river  are  usually  referred.  It  showed  that  the  obstructions  placed  in  the 
river  did  no  permanent  injury  to  its  navigation.  The  depths  on  Richmond  and  War- 
wick bars  were  practically  the  same  in  1836,  1852,  and  1870.  The  crest  of  Warwick 
Bar  had  moved  2,000  feet  above,  but  its  depth  was  the  same  as  formerly  at  the  old 
site.  The  only  material  change  noted  was  in  Trent  Reach,  in  the  bend  cut  off  by 
Dutch  Gap,  which  in  1852  haa  a  depth  of  10  feet,  and  but  8  feet  in  1874  a^r  some 
dredging.  This  change  may  have  followed  the  opening  of  Dutch  Gap  Cut  Off,  which 
caused  a  diversion  of  part  of  the  river. 

A  great  freshet  occurred  on  September  5, 1870.  It  rose  to  27  feet  above  low  tide 
at  Rocketts:  as  results  the  depths  on  Richmond  Bar  and  in  Trent  Reach  were  reduced 
to  7  feet  ana  correspondingly  at  some  other  points.  The  larger  New  York  steam- 
ships ceased  to  rnn  to  the  city  for  several  months^ 

Such  was  the  condition  of  the  river  in  1870,  before  the  recent  work  of  improvement 
was  begun;  and  the  channel  limited  in  depth  to  10^  feet  at  fnll  tide  for  14  miles 
below  we  city,  was  further  impaired  by  obstructions  natural  and  artificial,  by 
bowlders  and  wrecks  and  sunken  cribs  and  vessels.  The  artificial  obstructions  were 
removed  by  the  United  States,  as  before  stated.  The  dredging  through  the  shoals 
was  at  first  done  by  the  city,  the  intention  being  to  get  15  fe^  at  full  tide  from  below 
Richmond  Bar.  Dikes  were  also  begun  to  regulate  the  river  widths  and  close  minor 
channels,  as  at  Drewry  Island,  and  to  retain  the  material  excavated  from  the  main 
channel. 

A  cut  was  made  through  Richmond  Bar  75  feet  wide  by  11^  f^et  deep  at  low  tide^ 
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but  at  tbe  date  of  the  survey  in  1874  this  had  been  reduced  to  S^  feet  by  depositH 
from  the  river.  The  mean  surface  width  on  this  bar  in  1874  was  1,022  feet,  and  its 
mean  area  in  cross-section  6,331  square  feet.  Its  mean  depth  was  6.45  feet  and  its 
available  depth  for  navigation  in  a  channel  80  feet  wide  was  8.2  feet  at  mean  low 
tide.  The  condition  of  this  and  other  shoals  above  Drewry  Bluff  at  this  time  com- 
pared with  1890  are  given  in  Statement  A,  appended.  The  aim  of  the  improvement 
had  now  been  fixed  by  the  eugineer  officer  in  charge  to  obtain  18  feet  at  full  tide 
from  the  sea  to  Richmond,  With  a  depth  of  not  less  than  15  feet  at  low  tide  in  rock. 
The  width  of  the  channel  was  to  he  i80  feet. 

In  1874  a  dike  was  built  on  the  left  bank  at  Richmond  Bar,  contracting  the  river 
width  to  900  feet,  and  a  channel  120  feet  wide  by  15  feet  deep  was  dredged.  This 
gave  an  area  in  cross  section  between  the  dike  and  the  right  bank  of  6,639  square  feet. 
The  freshet  of  February,  1875,  14.4  feet  above  datum  line,  reduced  the  depth  again 
to  Hi  feet,  and  this  for  a  narrow  strip,  and  the  area  to  6,165  feet.  In  July,  1875,  a 
training  wall  of  stone  and  timber  win^  dams  w^erC  constructed  on  the  right  bank, 
covering  about  1,100  feet  of  the  bar,  which  reduced  the  width  uniformly  to  775  feet. 
The  wing  dams  were  built  to  the  level  of  high  tide  at  their  channel  ends,  and  about 
1  foot  higher  at  the  shore.  No  further  dredging  was  done  at  the  time.  There  was 
no  rise  in  the  river  fdr  several  months,  and  no  eifect  of  the  tidal  current  was  noted 
other  than  a  rounding  out  of  the  bed,  which  still  showed  traces  of  the  last  previous 
dredging.  The  river  rose  8^  feet  above  its  usual.stage  in  March,  1876,  and  was  above 
its  ordinary  stage  for  more  than  a  week.  The  result  was  an  increase  in  depth  of 
channel  to  12  feet,  tmd  an  increase  in  average  area  to  6,590  feet.  After  this  the  widths 
on  this  bar  were  further  contracted  from  time  to  time,  until  the  present  widths  of 
from  426  to  467  feet  were  attained  in  1881 ;  intended  to  produce  the  depth  of  15  feet 
ths  required  by  the  plan  of  that  date. 

This  depth  was  attained  and  has  since  been  maintained,  but  no  dredging  has  mate- 
rially increased  it,  except  temporarily,  nor  has  the  area  of  1876  been  exceeded.  The 
mean  cross  section  for  the  bar  3,500  feet,  long  is  now  6,211  feet,  with  a  maximum  of 
6,.544  and  a  minimum  of  5,686.  There  is  a  wide  chtftmel  over  it  with  not  less  than 
15  feet  at  low  tide.  The  material  remaining  is  such  as  yields  slowly,  if  at  all,  to 
the  currents.  A  further  contraction  will  doubtless  maintain  a  deeper  channel,  but 
dredging  is  necessary  to  obtain  it. 

Contraction  by  wing  dams  and  dikes  were  made  on  other  shoals  as  far  down  as 
Warwick  Bar  before  1881,  and  with  good  results.  During  this  time  also  the  channel 
through  the  section  above  Richmond  Bar  Vas  widened  and  deepened,  and  included 
also  channels  through  Rocket's  Reef  and  Gillies  Creek  shoals,  which  are  within  the 
city  limits.  No  considerable  work  has  been  done  for  a  few  years  past  by  the  United 
States  within  the  city  limits,  and  this  part  of  the  river  is  now  in  charge  of  the  city 
engineer  through  the  James  River  improvement  committee. 

The  channels  at  Carina  and  Curies  Neck,  whibh  are  between  Dutch  Gap  and  City 
Point,  and  those  at  HairisonBar,  Swan  Point,  and  Goose  Hill  Flats,  which  are  below 
City  Point,  were  deepened  to  18  feet.  Wing  dams  were  constructed  at  Varina  which 
caused  a  considerable  improvement,  even  in  the  dredged  channel  and  else^vhere,  up  to 
as  late  as  1884.  At  some  later  date  the  upper  dams,  which  had  not  been  revetted 
with  stone,  were  much  shortened  by  a  freshet,  and  changes  were  made  in  their  shore 
ends  whicn  mav  have  further  impaired  their  efficiency.  The  channel  is  now  shoal- 
ing wherever  the  win^  dams  were  shortened,  but  not  elsewhere.  The  channel  at 
Carles  Neck  is  idso  sUtmg  up  and  returning  to  its  former  condition.  The  available 
depth  has  been  reduced  from  18  feet,  to  which  it  had  been  dredged,  to  about  15i 
feet,  as  found  by  the  survey  of  1890.  The  shoal  is  at  a  crossover  with  the  usual  ac- 
companiment of  more  than  the  average  width. '  The  means  were  not  at  command  in 
1881  for  contraction  as  well  as  dredging,  and  it  was  hoped  that  dredging  would  suf- 
fice. It  is  evident  that  on  all  the  shoals  between  Richmond  and  City  Point,  which 
are  formed  by  matter  now  transported  by  the  river,  a  contraction  of  the  sectional  areii 
is  needed  to  maintain  a  deeper  channel  than  has  been  formed  by  nature,  and  that  in 
most  cases  the  depth  required  by  the  plan  of  improvement  may  be  haa  by  contrac- 
tion alone,  although  it  would  be  hastened  by  dreaging ;  and  dredging  may  be  found 
necessary  within  limited  areas. 

The  channels  at  Harrison  Bar  and  Goose  Hill  Flats,  which  are  below  City  Point, 
show  some  changes  since  they  were  dredged  to  18  feet  in  1880.  The  crest  of  the  for- 
mer has  lowered  a  little,  while  the  flat  opposite  Westover,  over  a  mile  below,  shows 
bat  17.2  feet  in  places.  The  upper  entrance  to  the  channel  through  Goose  Hill  Flats 
is  narrowed,  but  retains  its  full  depths. 

The  middle  section  of  the  channel  for  2,000  feet  has  shoaled  so  that  in  spots  there 
are  but  little  over  17  feet.  The  channel  at  Swan  Point  was  deepened  from  18  feet  in 
1880  to  over  20  feet  in  1885,  and  has  not  been  examined  since. 

A  very  thorough  examination  of  the  river  was  made  in  1881,  under  your  direction, 
in  compliance  with  a  resolution  of  Congress  directing  a  report  on  the  practicability 
and  cost  of  deepening  the  channel  from  the  sea  to  Richmond  to  26  feet  at  full  tide. 
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The  estimate  for  this  was  sabmitted  in  your  report  of  1882^  and  Oongresa  adopted  the 
plan  in  July,  1884. 

Since  then  the  work  has  been  prosecuted  with  that  end  in  view. 

The  meet  tedious  part  of  the  work  is  in  the  rocky  bed  for  2  miles  below  the  city 
limits.  Work  was  begun  at  Goodes  Rooks,  the  largest  area  of  solid  rook,  in  1884. 
The  channel  lines  were  moved  50  feet  to  the  right  to  give  greater  directness  to  the 
current  and  allow  blasting  to  be  done  with  less  danger  to  navijration.  The  cut  is 
now  55  feet  wide  and  about  500  feet  long  in  the  most  solid  part  ofthe  reef.  It  should 
be  made  at  least  100  feet  wide  before  it  is  opened  to  navigation.  Between  this  cut  and 
Richmond  Bar.  below,  and  also  between  it  and  the  city  limits  above,  a  large  percent- 
age has  already  been  exoavated  to  a  depth  .of  18  feet  and  a  considerable  area  to  22 
feet.  The  quantities  remaining  between  the  city  and  bar  are  as  follows  for  the  widths 
and  depths  of  channel  stated : 


Locality. 


City  lim  it«  to  Goodes  BockR 

Through  Goodea  Eocks  to  lUchmond  Bar 

Total 


Widths  and  depths. 


a00by22 
feet 


Oubieydt. 

325,571 

e2,602 


888.263 


150hy22 
feet. 


OiMcydi. 

219.071 

88,  IW 


259,140 


100  by  29 
feet. 


Oubteydi, 


20,826 


20,826 


A  channel  160  feet  wide  and  18  feet  deep  above  Goodes  Rooks  contains  but  70,812 
cubic  yards  in  place,  as  against  219,971  cubic  yards  for  the  ftill  depth.  There  are 
reasons  for  not  pushing  the  excavation  on  this  part  of  the  river  to  the  full  depth 
at  once,  except  In  solid  rock,  which  can  not  be  removed  without  blasting.  One  of 
these  reasons  has  been  given  already;  another  is,  that  an  additional  depth  of  even  a 
foot  is  a  great  benefit  to  navigation  and  may  be  attained  with  the  means  afforded  by 
Congress  from  time  to  time,  while  the  full  depth  can  not  be,  except  in  patches.  A 
greater  width  rather  than  a  large  increase  in  depth  is  now  needed  below  the  city 
nmits,  where  the  channel  of  about  16  feet  depth  is  now  but  80  feet  wide  for  some 
distance.  In  solid  rock  which  is  not  softened  by  exposure,  where  blasting  is  neces- 
sary, the  excavation  should  be  carried  to  the  full  depth,  and  this  has  been  the  prac- 
tice on  this  improvement. 

The  proportion  of  solid  rock  excavated  at  Goodes  Rocks  was  54.2  per  cent  in  the 
past  year;  while  above  it  was  but  1.25;  the  remainder  in  each  case  being  soft  rock. 
But  no  blasting  was  done  in  the  latter  part,  the  solid  rock  measured  consisting  of 
bowlders.  *  If  the  hard  rock  had  also  been  removed  its  percentage  would  perhaps 
have  been  20.  Hie  cost  of  solid  as  compared  with  solt  rock  in  the  past  year  has 
been  from  5i  to  nearly  14  to  1  a  cubic  yard. 

It  has  been  stated  that  the  widths  between  the  dikes  and  win^  dams  on  Richmond 
Bar  were  intended  to  maintain  a  channel  of  15  feet  depth;  which  was  the  scope  of 
the  improvement  at  the  time ;  the  widths  between  the  works  of  regulation,  built 
since  1884  for  the  present  plan,  are  much  narrower.  A  cut  was  dredged  through  this 
bar  in  1889-'90  to  a  depth  of  about  20  feet,  and  a  similar  cut  was  made  for  900  feet 
below  its  head  in  1891.  Both  these  cuts  were  filled,  in  subsequent  freshets,  by  round- 
ing out  the  sides  of  the  outs,  and  by  deposits;  so  that  there  is  no  greater  available 
depth  now  than  in  1888,  although  there  is  some  additional  width  in  cross  sections. 
The  widths  on  this  bar  should  be  adjusted  to  the  plan  of  1884,  and  a  wide  channel 
dredged  through  its  hard  material.  This,  of  coarse  gravel  and  cobble,  as  well  as 
the  rock  excavated  above,  will  be  needed  to  revet  the  dikes  and  wing  dams  to  be 
constructed  there  and  elsewhere.  An  average  contraction  of  80  feet  seems  to  be  in- 
dicated to  maintain  a  channel  of  200  by  ^  root,  the  dimensions  of  the  channel  pro- 
posed at  that  point. 

The  lines  of  contraction  below  this  bar  have  been  completed  to  Drewry  Bluff,  so 
far  as  means  would  permit,  and  give  encouraging  results.  From  an  inspection  of  the 
column  under  May,  1892,  in  statement  C,  it  seems  practicable,  with  some  inconsider- 
able  changes  in  width,  to  secure  a  ^ood  channel  there  with  18  feet  depth,  in  the  next 
year,  without  dredging,  except  at  wing  dams  91  and  92,  where  there  areprobably  some 
remains  t)f  the  cribs  placed  on  Warwick  Bar  during  the  civil  war.  These  it  will  be 
necessarv  to  remove  by  dredging,  and  possibly  after  blasting,  to  the  full  depth  and 
width  ox  the  new  channel. 

It  is  not  unlikely  that  a  further  contraction  will  be  needed  here  at  several  points 
to  maintain  the  full-sized  channel  |  and  a  small  amount  of  repairs  to  dams  injured 
b^  freshets,  and  some  alterations  m  the  lines  of  the  crossover  at  Falling  Creek,  and 
wing  dams  at  certain  points  to  protect  the  banks  ofthe  river  are  needed  now.  There 
has  not  been  time  enough  since  the  contractions  were  made  to  enable  me  to  say  how 
much  more  ia  required,  or  to  warrant  further  expenditure  on  this  section  at  present, 
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except  as  above  Btated.    The  work  can  be  completed  hereafter  as  required,  to  keep 
paoe  with  the  probably  slower  increase  in  depth  above  Richmond  Bar. 

Maps  of  Richmond  Bar  and  Randolph  Fll&te  are  submitted  showing  the  conditions 
in  1874  and  by  the  most  recent  survey,  and  will  aid  in  making  the  description  of 
these  parts  of  the  river  more  easily  understood. 

The  scour  produced  by  the  contraction  above  Drewry  Bluff,  in  6  miles  of  the  river, 
and  particularly  on  the  lower  4  miles,  amounting  to  perhaps  450,000  cubic  yards  in 
excess  of  the  amount  excavated  by  machines,  has  caused  shoaling  below.  Tne  mean 
depth  of  deposit  for  about  3  miles  below  the  wing  dams  in  thirteen  years  following  ^ 
the  survey  of  1874  was  about  2  feet  and  measured  684,575  cubic  yards.  This  was 
accompanied  by  a  contraction  of  the  mean  surface  width  of  13  feet,  and  a  reduction 
in  cross  section  from.  10,555  to  9,297  square  feet.  The  deposit  is  not  uniform,  being 
greater  on  the  shoals  where  the  sunace  width  is  greater  than  the  average.  This 
computation  was  not  carried  to  a  lower  point  for  want  of  time,  but  there  has  been 
no  imfavorable  change  in  the  widths^  and  depths  at  7  miles  below  the  wing  dams  near 
Dutch  Gap  as  is  shown  later  in  this  report. 

There  are  two  of  these  crossover  shoals  in  the  3  miles  referred  to,  one  between 
Drewry  and  Chaffin  bltfffs,  where  the  navigable  depth  is  now  16^  as  against  ^  feet 
in  1874;  the  other  Just  above  Willis  Wharf,  where  the  reduction  has  "been  from  19  to 
17  feet.  There  has  been  no  apparent  reduction  in  depth  at  either  point  since  1887. 
A  suitable  contraction  in  surface  width  is  all  that  appears  necessary  at  these  points. 

The  obstructions  placed  in  the  river  at  Drewry  Bluff  (1861-'65)  caused  a  consider- 
able scour  for  1,500  feet  below. 

They  were  removed  to  a  depth  of  about  20  feet  in  1871-^72,  the  depth  of  the  former 
bed  being  from  24  to  28  feet  for  over  200  fee,t  of  its  width.  The  depth  of  this  scour 
remaining  in  1874  ^as  from  8  feet  near  the  obstructions  to  2  feet  1,500  feet  below, 
under  the  old  bed,  as  shown  by  the  survey  of  1852.  This  scour  has  now  been  fiUea 
by  deposit,  and  the  river  bed  has  nearly  its  old  profile. 

There  is  ample  depth  and  width  of  channel  above  and  below  the  remains  of  these  ^ 
obstructions,  but  on  their  line,  for  about  50  feet  in  width,  there  are  less  than  22  feet  * 
in  depth,  and  less  than  20  feet  on  an  area  of  200  by  40  feet  in  the  present  fairway, 
witii  one  sounding  of  less  than  18  feet. 

It  would  be  beUer  to  remove  these  to  the  old  river  bed,  and  something  is  necessary 
to  provide  a  channel  of  the  required  dimensions. 

JruU  reference  to  the  shoal  in  Kin|^land  Reach  hfls  been  made  elsewhere.  Between 
it  and  Dutch  Gap,  14  miles  below  Richmond,  there  is  nothing  which  needs  immediate 
attention.  There  is  a  crossover  with  but  little  over  18  feet,  where  contraction  is 
needed  for  the  depth  of  22  faet. 

Maps  Nos.  3  and  4  will  show  the  width  and  depths  in  Dutch  Gap  Cut-off  in  1870 
and  in  May,  1892.  Map  Ko.  5  shows  the  bend  cut-off  and  the  river  for  a  short  dis- 
tance above  and  below  the  gap,  with  cross  sections  giving  the  comparative  con- 
ditions of  the  bend  in  1874  and  1887.  and  of  the  river  above  and  below  in  1852  and 
1890.  Plate  No.  6  shows  a  profile  ot  the  old  neck  as  nearly  as  can  be  made  from  data 
in  this  office,  and  a  oomparative  profile  of  the  bed  of  river  above  and  below  it  in 
.1852  and  1890.      , 

The  calculations  of  mean  dimensions  show  no  changes  injurious  to  navigation  in 
the  river  near  the  gap.    The  results  are  given  in  statements  below. 

The  channel  hugged  the  shore  on  each  side  of  the  narrow  neck  of  land  existing 
before  the  cut  was  made,  which  was  640  feet  wide  between  contours  of  18  feet  below 
low  tide  in  185^  and  the  currents  may  have  been  slowly  wearing  it  away.  The  ma- 
terial to  a  few  feet  above  high  tide  is  a  very  hard  clay,  yielding  with  difficulty  to 
any  dredge  heretofore  employed  on  the  work  unless  blasting  was  resorted  to.  Above 
this  is  gravel  and  sand  covered  with  yellow  clay.  The  bottom  of  the  cut  wears  very 
slowly  under  the  current,  is  about  10  feet  higher  than  the  bed  of  the  river  just 
above,  and  is  a  submerged  dam.  The  ourrent  in  the  cut  is  strong  even  at  low  stages 
of  the  river,  except  when  the  tide  is  at  a  stand,  and  is  verv  strong  in  freshets.  The 
sarfAce  slope  through  the  cut  and  elsewhere,  in  the  great  freshets  noted,  was  as  fol- 
lows :  The  distance  through  the  gap  being  600  feet  and  around  the  bend  25,730  feet. 
The  heights  are  given  above  datum  line,  or  low  iide  at  each  place.  The  slopes  from 
Richmond  to  the  gap  include  the  0.3  foot  found  at  low  tide  between  these  points. 


SnrfiMse  above  datum  line. 

Fall, 

Bichmond 

to  gap,  on 

low  tide. 

Fan 
through 

gap- 

Absolute 
slope  of  sur- 
face, Rich' 

mond  to 
gap- 

Slope 

of  surface 

through 

g»P- 

Slope 

Year. 

AtBioh. 
mend. 

At  gap, 

upper 

end. 

At  gap, 

lower 

end. 

of  snrfsoe 

around 

the  bend. 

MT7... 

ms 

Ftet, 

22.62 
24.28 
26.18 

Feet. 
17.84 
18.12 
14. 16 

Feet. 
15.69 
U.38 
12.10 

Feet. 
10.88 
11.16 
12.02 

Feot. 
2.15 
1.74 
2.06 

1  in  6, 612 
1  in  6, 450 
1  in  6, 000 

lin279 
lin345 
lin291 

lin  13,063 
1  In  14, 787 

U60 

lin  12,480 
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This  current  meetipg  the  flow  around  the  bend  at  nearly  a  right  angle  has  eaueed 
a  ffreat  scour  immediately  below  the  cut  and  changed  the  channel  for  some  3,000  feet 
below,  60  that  the  lower  entrance  is  now  made  more  directly  by  ascending  vessels. 
The  current  is  also  slowly  abrading  its  hard  clay  bed  at  the  lower  entrance  and  has 

Srobably  cut  away  an  average  of  more  than  80  feet  from  its  lower  edge  at  22  feet 
epth,  with  a  slope  extending  to  50  feet  iu  depth  in  a  distance  of  120  horizontal. 

In  1877  the  cut  was  about  180  feet  wide  by  15  feet  deep.  It  was  enlarged  in  1879 
to  200  feet,  with  entrances  of  300  feet,  and  was  deepened  to  18  feet  in  1880.  It  wsm 
^widened  throughout  to  300  feet  in  1889,  and  has  since  been  enlarged  as  heretofore 
stated  and  as  shown  on  Map  No.  4.  It  will  be  noted  that  the  surface  slope  between 
Richmond  and  the  gap  in  great  freshets  has  increased  with  the  enlargement  of  the 
cutting. 

At  some  future  time  the  cut  should  be  deepened  to  the  level  of  the  river  bed  above 
or  to  about  30  feet  below  datum  line.  Nor  would  this  be  a  serious  undertaking,  as 
it  is  but  540  feet  between  22  feet  contours,  sloping  sharply  to  30  feet  on  both  sides. 

The  angle  turned  by  a  ship  passing  through  the  gap  is  158^  in  about  2,200  feet,  and 
a  curve  of  750  feet  radius  is  the  best  practicable.  A  cut-off  from  about4  xniles  above, 
which  would  save  a  mile  or  more  of  distance  and  require  a  mile  of  cutting,  has  been 
considered.  This  would  greatly  improve  the  entrance  and  exit  of  the  cut  and 
remove  more  than  half  the  curvature  stated,  and  would  also  avoid  one  of  the  sharp- 
est bends  in  the  river,  at  the  upper  end  of  Devil's  Reach.  The  cost  of  this  would 
be  more  than  is  warranted  by  the  usual  appropriations  for  this  improvement. 

The  river  far  l,gSO  feet  above  and  gf670feei  heJoto  Dutch  Gap,  1874  and  1890. 


A5<w«  thggap. 

Nnmber  of  seotioiiB  taken 

Mean  width  at  low  tide feet 

Mean  depth  at  low  tide do. 

Average  center  depth do. 

Mean.  area. sqnarefeet 

SoUda  of  water oubicfeet 

B^ov  Ou  gap. 

Nnmber  of  eeetions  taken 

Mean  width  at  low  tide feet 

Mean  depth  at  low  tide do. 

Average  center  depth do.. 

"Me^xk  area square  feet 

Solids cable  feet 


1874. 

1890. 

Increase. 

Decrease. 

6 

10 
549.7 
20.97 
87.1 
11,528.2 
14,370,610 

U 
667.5 
23.02 
40.7 
1.5.36.7 
39, 593, 245 

406 

54.7 

22.  es 

1.68 

87.7 

•  0.6 

11,200.4 

sis.' 8' 
695,185 

13,675,425 
12 

647.2 

20.3 
0.02 
1.7 
450 
1,279,810 

23.0 

39.0 

14,908 

38,313,365 

In  the  bend  cut-olF,  which  is  about  5  miles  long,  the  amount  of  deposit  from  1874 
to  1887,  the  date  of  the  most  recent  survey,  was  5,325,115  cubic  yards,  or  47f  per  cent 
of  the  whole  volume  of  water  in  the  bend  at  low  tide  in  1874.  It  is  no  longer  navi- 
gable at  low  tide  for  vessels  drawing  more  than  5  feet. 

The  whole  amount  of  material  dredged  and  blasted  in  twenty  ^ears,  in  6  miles 
below  Richmond,  added  to  the  amount  scoured  from  between  the  wmgdams,  is  prob- 
ably less  tiian  1,500,000  cubic  yards.  This  deposit,  as  well  as  that  forming  behind  all 
the  dikes,  has  come  from  above  Richmond,  except  perhaps  160,000  cubic  yards  exca- 
vated from  the  gap  previous  to  1887  and  deposited  there,  and  when  it  is  remembered 
that  a  large  part  of  the  silt-laden  water  does  not  enter  the  bend,  but  escapes  by  the 
cut-oif,  and  that  only  a  part  of  the  silt  entering  the  bend  is  left  there,  the  remainder 
passing  on,  and  that  this  transportation  of  solid  matter  has  been  going  on  for  un- 
counted years  in  quantities  of  which  we  have  little  apprehension,  and  that  the  navi- 
gable condition  of  the  river  has  probably  not  depreciated  in  nearly  three  hundred 
years,  there  should  be  no  apprehension  that  the  channel  will  be  silted  up,  or  that 
the  intended  depth  of  improvement  can  not  be  maintained.  It  can  be  made  self-sus- 
taining so  long  as  the  drainage  of  the  James  is  not  seriously  diminished. 

A  table  of  wing  dams  from  the  head  of  Richmond  Bar  to  Drewry  Blufif  will  be 
found  in  Statement  C,  which  gives  the  orinnal  widths  and  sections  of  the  river  at 
their  sites  in  1874  with  the  best  depth  for  90  feet  wide,  and  corresponding  items  from 
12  subsequent  surveys,  giving  the  progress  of  the  contraction,  the  amounts  dredged 
from  time  to  time,  and  the  freshets  of  which  records  have  been  kept. 

I  have  selected  from  this  table  the  wing  dams  from  Nos.  55-66  to  95-96,  covering  If 
miles  of  river,  where  there  are  works  of  regulation  on  both  sides,  altiiough  six  of  the 
dams  on  one  side  were  shortened  an  average  of  21  feet  byfreshets,  to  show  the  compara- 
tive effects  of  two  great  freshets  which  occuired  in  1889,  and  of  twelve  small  freshets 
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ins  between  Aagotty  1889.  and  September,  1891,  and  of  four  others  since  January, 
Aoont  350,000  cubic  yards  bad  been  dredged  from  this  section  before  the  first 
fieahet  of  1889,  and  a  survey  had  been  made  here  a  few  days  previous.  The  average 
dM>thB  of  the  channel  at  low  tide  will  be  found  as  follows:  In  1874,  13.82  feet;  May, 
1889,  previous  to  the  freshet,  18.02  feet ;  August,  1889.  after  the  two  freshets,  19.19  feet, 
September,  1891,  after  the  twelve  small  freshetb,  18.70  feet,  and  in  May,  1892, 18.58  feet. 
Tbe  channel  now  averages  0.5  foot  deeper  than  after  the  dredging  of  1889,  but  0.61 
less  than  after  the  freshets  of  that  year,  and  is  4f  feet  deeper  than  in  1874. 

The  present  depths  of  the  river  at  mean  low  tide,  compared  with  those  of  1870  in  a 
channel  not  lees  than  80  feet  wide,  is  as  follows : 


¥nm  the  city  to  Siohmand  Bar 

OrtT  Sichmond  Bar  yd  Bandolph  Flats #. 

Tnm  Randolph  FUte  orer  Warwick  Bar 

Fran  Warwick  Bar  to  City  Point  (Trents  Reach  in  1870)*. . . . 
Tnm  City  Point  to  the  sea 


1870i 

F^et. 

7.0 

7.0 

12.4 

7.0 

14.8 

1892. 


Feet. 
13.8 
15.0 
15.4 
15.5 
17.0 


*  Treats  Bsaoh  la  now  avoided  by  Batch  Gap  Cut-off. 

And  the  preaent  available  depth  to  navieation  at  full  tide,  as  stated  elsewhere,  is 
ISi  feet  from  the  sea  to  Warwick  Bar,  and  from  Warwick  Bar  to  the  Chesapeake  and 
Ohio  Bail  way  wbarves  is  16^  feet:  these  depths  aboye  Warwick  Bar  being  somewhat 
less  than  the  actual  depths  stated  above. 

Very  rospectf ally,  yoor  obedient  servant^ 

H.  D.  Whitcomb, 
A§9i9tani  JEngineer, 
Col.  Wm.  p.  Obaiohhx, 

Caij99  oJ^EngiMMrB, 


( 
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Depth  available 

for  navigation 
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fH 

12.44 
14.30 
16.70 
17.47 
15.42 
15.96 
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7.98 
6.45 
6.47 
9.95 
18.69 
13.97 
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1,022 
1,018 
834 
664 
719 
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FalUng  Creek  Shoal 


▲boTe  Drewry  Bluff. 


.do 
.do 
.do 
.do 
.do 
.do 
.do 

.do 
.do 
.do 
.do 
.do 
.do 


7,938 
7,705 
8,113 
7,822 
8,074 
8,228 
8,375 


14.3 
14.5 
16.7 
14.7 
14.8 
16.5 
17.4 


CroMos  to  right  baiik 

do 

do 

do 

do 

Curve  to  left  along  right  l>auk. . 
do 


.do 
.do 
.do 
.do 
.do 
.do 
.do 


15.8 
16.8 
19.8 
15.4 
16.4 
17.4 
19.8 


554 
565 
584 
590 
600 
690 
659 


;  dams. 


I 


tretch  from  1874  to  189\ 


18«2. 


45-61 

1883. 
45-61 


Cubic  yardn. 


10,300 
10,500 


luuitor  tleet. 
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COMMERCIAL  STATISTICS. 

[Biobmond,  Ya.,  Ciutom  Honae  Bepori.] 

Ve$8el9,  steam  and  sail. 


Year  ending  Jane  30— 


1891. 
1892. 


Cleared. 


372 
421 


Entered. 


427 

448 


Tonnaee 
cleared. 


808,177 
3S9,298 


Tonnaee 
entered. 


337,032 
881,141 


Yalne  of 
exi>ort8. 


$106,072 
138,786 


Yalne  of 
imports. 


026,486 
10.180 


Tho  vessels  varied  in  draft  from  6  to  26  feet. 

Shipped  from  other  points  on  the  river  excluding  Richmond. 

Tons. 

Grain '- 8,167 

Lumber 128,180 

Railroad  ties 88,854 

Live  cattle .' 157 

Cord  wood 90,614 

Hay,  shncks,  etc 1,313 

Hiscellaueous 42,853 

Total 300,138 


Beceived  at  other  points  on  the  river  excluding  Eichmond, 


Coal 

Lumber 

Fertilizers.... 
Miscellaneous 


Tons. 

575 

1,000 

190 

15,046 


Total 16,811 


Shipped  from  Eichmond, 


Coal 

Cotton 

Flour 

Misoellaneous. 


Tons. 

20,000 
5,500 
5,531 

52,189 


Total 83,220 

Received  at  Eichmond, 

Tons. 

Coal 62,000 

Cotton 1,476 

Grain 3,500 

Lime,  cement,  and  plaster 13, 210 

35, 


Ice 


000 


Miscellaneous 101,400 


Total 216,586 


Totals,  pointM  on  the  river  and  Richmond, 


BhiTO 


Tona. 


led* 

oal*. 20,000 

Cotton 6,500 

Grain * 3,167 

123, 


Lumber. 


180 


^ 


Flour 5,531 

Live  cattle 157 

Cord  wood 90,614 

Hay,  shucks,  etc 1, 313 

Railroad  ties 38,854 

Miscellaneous 95,042 

Total 383,368 
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ReceiTed —                                          -  Tons. 

Coal 62,575 

Cotton ^ 1,476 

Gxain 3,500 

LnmbeT 1,000 

Lime,  cement,  and  plaster 13, 210 

Fertilizers 190 

Ice 35,000 

MiBoellaneooB '. 116,446 

Total 233,397 


N 
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J  I. 

IMPROVEMENT  OF  POTOMAC    RIVER    AT    WASHINGTON,   DISTRICT  OF 

COLUMBIA. 

ORIGINAL  CONDITION. 

Previous  to  this  improvement  the  channel  to  Georgetown,  D.  C,  was 
narrow  and  crooked,  so  that  vessels  drawing  16  feet  of  water  often 
grounded  above  Long  i^ridge,  and  frequent  dredging  became  neceiSsary 
to  maintain  even  this  depth.  On  account  of  the  smallness  of  the  ap- 
l)ropriatious  only  narrow  cuts  could  be  dredged,  entirely  inadequate 
to  the  needs  of  commerce.  The  Washington  Channel  was  also  narrow 
and  shoal. 

From  Observatory  Hill  to  a  point  abreast  of  the  Arsenal  large  flats 
had  formed,  separated  from  the  mainland  below  Long  Bridge  by  the 
Washington  Channel,  with  its  sluggish  currents,  due  to  the  ebb  and  flow 
of  the  tides.  These  flats  were  akeruately  covered  and  exposed  to  the 
sun's  rays  by  the  tide,  whose  average  rise  and  fall  at  Washington  is 
3  feet,  while  the  large  sewer  at  the  foot  of  Seventeenth  street  NW. 
discharged  directly  upon  them. 

These  conditions  combined  to  generate  an  efi&uvium  that  became  an 
intolerable  nuisance,  rendering  certain  portions  of  the  city  almost  un-  ^ 
inhabitable,  and  really  endangering  the  health  of  the  city. 

PLAN  OF  IMPROVEMENT. 

The  proposed  plan  of  improvement  adopted  by  the  act  of  Congress 
of  August  2,  1882,  has  for  its  object  to  improve  the  navigation  of  tiio 
river  by  widening  and  deepening  its  channels;  to  reclaim  or  fill  in  the 
flat«  by  depositing  on  them  the  material  dredged  from  the  channels; 
to  purify  the  water  in  the  Washington  Channel,  and  to  establish  har- 
bor lines  beyond  which  no  wharves  or  obstructions  shall  be  built. 

To  accomplish  these  purposes  such  depths  of  channels  are  to  be  pro- 
vided as  will  accommodate  the  largest  vessels  that  can  reach  Arsenal 
Point,  with  such  depths  at  the  wharves  as  will  allow  vessels  to  receive 
full  cargoes  without  grounding  at  low  water;  the  Flata  above  Long 
Bridge  are  to  be  filled  in  to  a  height  of  3  feet  above  the  flood  line  of 
1877;  below  Long  Bridge  the  middle  line  of  the  Flats  is  to  be  filled  up  , 
to  the  same  height,  but  the  Flats  are  to  slope  each  way  to  a  height  of 
6  feet  above  low  tide  at  the  margin  of  the  fill;  to  purify  the  water  in 
the  Washington  Channel,  cut  off  at  its  upper  end  from  the  Virginia  or 
Main  Clmnnel,  a  tidal  reservoir  or  basin  is  to  beestablished  above  Long 
Bridge,  to  be  filled  with  water  from  the  Virginia  Channel  on  the  flood 
tide,  and  discharged  into  the  Washington  Channel  on  the  ebb. 

The  project  also  provides  for  the  rebuilding  of  the  Long  Bridge  at  an 
early  period  during  the  progress  of  the  improvements,  with  wide  spans, 
upon  piers  offering  the  least  possible  obstruction  to  tl^e  flow  of  water, 
and  the  interception  of  all  sewage  now  discharged  into  the  Washing- 
ton Channel  and  its  conveyance  to  the  James  Creek  sewer  canal;  but 
neither  of  these  two  works  was  included  in  the  estimated  cost  of  the 
improvement,  which  is  $2,716,305. 

Appropriations  have  been  made  as  follows: 

Act  of— 

August  2, 1882 $400,000 

July  5, 1884 500,000 

August  5, 1886 375,000 

August  11, 1888 800,000 

September  19, 1890 280,000 

Juljria,  1892 200,000 

Total 2,055,000 
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Court  of  the  United  Stat^js,  wliich  last-mentioned  court  shall  have  full  power  and 
jurisdiction  to  hear,  try,  and  determine  the  said  matter,  and  every  part  thereof,  and 
to  make  final  decree  in  the  premises ;  and  the  said  cause  shall,  on  motion  of  the 
Attorney-General  of  the  United  States,  be  advanced  to  the  earliest  practicable  hear- 
ing :  Provided,  That  no  payment  under  any  such  judgment  shall  be  made  unless  here- 
after authorized  by  Congress. 

Sec.  6.  That  until  the  final  decision  of  the  matters  hereinbefore  in  this  act  men- 
tioned shall  have  been  had,  no  moneys  appropriated  for  the  improvement  of  the 
Potomac  River  within  the  District  of  Columbia,  the  establishment  of  harbor  lines 
in  the  District  of  Columbia,  and  the  raising  of  the  Flats  therein,  shall  be  expended 
otherwise  than  upon  property  in  respect  of  which  there  is  no  claim  adverse  to  the 
title  of  the  United  States  or  for  the  improvement  of  navigation  in  the  said  river. 

Approved  August  5, 1886. 

In  accordance  with  the  provisions  of  the  above  act  a  bill  of  complaint 
and  answers  were  filed  November  26^  1886,  in  the  supreme  court  of  the 
District  of  Columbia,  holding  a  special  term  in  equity. 

This  suit  has  now  been  pending  nearly  six  years,  but  since  the  pas- 
sage of  the  river  and  harbor  act  of  August  5, 1886,  and  of  the  special 
act  of  the  same  date,  the  work  of  reclamation  and  filling  in  has  been 
confined  to  the  portion  of  the  flats  below  the  limit  of  the  marsh  known 
as  "Kid well's  Meadows." 

WOEK  DONE  AND  BEStJL.TS  OBTAINED. 

At  the  close  of  the  fiscal  year  ending  June  30, 1891,  the  expenditures 
aggregated  $1,626,821.37,  and  the  following  work  had  been  accom- 
phshed:  The  Virginia  Channel  above  Long  Bridge  had  been  deepened 
to  20  feet  at  low  tide  for  a  width  of  from  400  to  5^  feet,  a  part  of  which 
has  since  filled  up  and  been  redredged.  The  same  channel  below  Long 
Bridge  had  been  dredged  to  a  depth  of  20  feet  and  a  width  of  about 
350  feet.  This  part  of  the  Virginia  Channel  has  maintained  itself  to 
the  full  depth  originally  dredged  or  has  deepened.  The  Washington 
Channel  had  been  dredged  to  a  depth  of  20  feet  for  a  width  of  350  feet 
throughout  its  entire  length,  and  to  a  depth  of  12  feet  from  the  20-foot 
channel  nearly  to  the  easterly  margin  of  the  fill,  from  the  lower  end  of 
the  reclaimed  area  up  as  far  as  the  Seventh  Street  Wharf.  This  chan- 
nel has  for  the  most  part  maintained  itself,  though  some  filling 'oc- 
curred during  the  freshet  of  June,  1889. 

The  junction  of  the  Virginia  and  Washington  channels  had  been 
dredged  to  depths  of  20  feet,  15  feet,  and  12  feet.  The  greater  part  of 
the  Tidal  Reservoir  had  been  dredged  to  a  depth  of  8  feet.  AH  the 
material  dredged  from  the  river  had  been  deposited  on  the  flats,  and  of 
the  12,000,000  cubic  yards  estimated  to  be  required  about  8,666,000  had 
been  deposited.  The  entire  area  of  the  flats,  about  621  acres,  had  been 
outlined,  and  practically  the  entire  area  to  be  reclaimed  had  been  raised 
above  overflow  at  ordinary  high  tide. 

The  riprap  foundation  for  the  sea  wall  had  been  put  in  place  around 
the  entire  river  front  of  the  reclaimed  area  and  the  margin  of  the  tidal 
reservoir.  The  construction  of  the  sea  wall  for  the  protection  of  the 
margin  of  the  fill  from  erosion  by  waves  and  the  action  of  the  cur- 
rents, had  been  commenced  and  about  5,100  linear  feet  of  wall  con- 
structed. The  construction  of  a  training  dike  on  the  westerly  side  of 
the  Virginia  Channel  above  the  Long  Bridge  had  been  commenced  and 
was  about  one-half  completed.  This  dike  is  intended  to  maintain  the 
dredged  channel  and  prevent  the  re- formation  of  the  bar  at  this  locality. 
The  outlet  gates  of  the  tidal  reservoir  at  the  head  of  the  Washington 
Channel  had  been  completed  with  the  exception  of  the  coping. 
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positing  the  material  on  Section  III  below  the  Long  Bridge  to  a  grade 
which  should  not  exceed  about  12  feet  above  low  tide  at  the  middle  line 
ot  Section  III,  and  about  6  feet  al>ove  low  tide  at  the  margin  of  the  sec- 
tion. The  contract  i)rice  was  14.6  cents  per  cubic  yard  measured  in 
place  in  the  river  by  cross  sections  taken  before  and  after  dredging. 
The  material  was  mud.  The  contractors  used  ordinary  clamshell 
dredges  for  dredging,  depositing  the  material  on  shore  by  means  of  the 
Biker  pump  and  chutes.  In  a  mistaken  attempt  to  economize  in  the  cost 
of  the  work,  the  contractors  attempted  to  deposit  all  of  the  ihaterial  to  be 
dredged  under  the  contract  from  a  single  position  of  the  pump  opposite 
the  center  of  the  basin  in  which  the  deposit  was  to  be  made,  and  which 
was  about  2,500  feet  long  by  about  900  feet  wide.  A  single  chute,  with 
several  branches  was  use4  to  convej^  the  material  and  distribute  it  over 
the  basin.  The  maximum  height  of  the  chute  at  the  discharge  of  the 
pump  was  62  feet  above  low  tide,  while  the  other  end  was  about  15  feet 
above  low  tide.  It  was  found,  however,  that  thematerial  did  not "  flow^ 
,as  readily  or  as  far  as  had  been  expected,  and  the  flow  was  further  re- 
tarded by  frequent  delays  from  the  breaking  down  of  the  dredges  and 
the  pump  and  in  building  new  chutes,  during  which  cessation  of  work 
the  material  dried  out  and  stopped  moving.  Great  difficulty  was  expe- 
rienced in  getting  the  contractors  to  build  the  branches  and  extensions 
of  the  chutes  required  for  the  deposition  of  the  material  in  accordance 
with  the  terms  of  the  contract.  Owing  to  these  various  causes  the 
height  of  the  fill  increksed,  and  on  AugustSl,  1891,  its  maximum  height 
was  16  feet  above  low  tide.  The  attention  of  the  contractors'  su])erin- 
tendent  was  repeatedly  callc^d  to  the  fact  that  the  filling  was  above  the 
specified  grade,  and  he  was  directed  to  build  other  chutes  and  take 
measures  for  the  deposition  of  the  material  iii  accordance  with  the  con- 
tract. He  was  of  the  opinion,  however,  that  the  material  would  settle 
down  and  dry  out  so  as  to  reach  substantially  the  required  grade.  The 
original  chute  was  raised  and  another  branch  built,  but  a  large  part  of 
the  deposited  material  was  still  above  grade.  Meanwhile  the  time  for 
the  completion  of  the  contract  expired  on  October  1, 1891,  and  an  ex- 
tension was  granted  until  February  1,  1892.  On  the  last-named  date, 
of  the  500,000  cubic  yards  to  be  dredged  under  the  contract,  379,195 
cubic  yards  had  been  excavated.  A  further  extension  was  granted 
until  April  1, 1892. 

On  February  1,  1892,  the  Kiker  pump  broke  down,  and  as  a  consid- 
erable delay  would  be  necessary  for  its  rei)air,  the  contractors  decided 
to  abandon  this  method  of  working  and  adopt  the  hydraulic  method, 
using  a  dredge  with  a  rotary  pump  and  discharging  the  material  by 
means  of  pipes.  Levels  taken  over  the  fill  while  it  was  frozen  showed 
the  maximum  height  to  be  about  18  feet  above  low  tide.  On  February 
10, 1892,  a  letter  was  addressed  to  the  contractors  calling  their  atten- 
tion to  this  fact,  to  the  large  amount  of  material  above  grade,  and  to 
the  requirements  of  the  contraet  as  to  the  grade  line.  In  Feoruary  a 
small  amount  of  material  was  dredged  near  the  Arsenal  and  diunped 
in  a  convenient  position  for  excavation  by  a  hydraulic  dredge.  In 
February  and  March  both  grapi)le  dredges  were  withdrawn  from  the 
work.  On  March  8,  1892,  an  hydraulic  dredge  was  brought  to  the 
work  and  after  considerable  fitting  up  a  trial  of  the  dredge  was  made 
on  March  16.  The  cutting  apparatus  did  not  appear  to  be  adapted  to 
the  work,  however,  and  but  little  material  was  dredged.  The  machine 
was  run  parts  of  several  days,  and  about  1,000  cubic  yards  excavated. 
Work  was  susi)ended  March  26^  1892,  and  has  not  since  been  resumed. 
On  March  29, 1892,  the  contractors  requested  a  third  extension  of  time 
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for  sixty  days,  which  was  granted.  On  April  30,  1892,  the  Alabama 
Dredging  and  Jetty  Company  executed  a  power  of  attorney  author- 
izing C.  Amory  Stevens  of  New  York  to  receipt  for  all  moneys  due 
under  their  eontract,  except  the  reserved  percentages.  This  power  ol 
attorney  was  approved  by  the  Second  Comptroller.  No  work  was  done 
under  the  contract  daring  the  third  extended  term  of  the  same.  On 
May  17, 1892,  the  contractors  applied  for  a  fourth  extension  of  the  con- 
tract until  July  16, 1892.  This  extension  was  granted  with  the  under- 
standing that  the  work  was  to  be  immediately  resumed  and  energet- 
ically prosecuted.  No  work  has  yet  been  done  during  the  fourth  ex- 
tension of  the  contract.  Levels  taken  over  the  fill, in  June,  1892, 
showed  the  maximum  height  to  be  17  feet  above  low  tide,  and  the 
amount  of  material  above  grade  94,790  cubic  yards. 

In  August,  1891,  a  hired  dredge  was  employed  in  building  up  the  em- 
bankment on  the  Washingfon  Channel  front  of  Section  III,  preliminary 
to  the  construction  of  the  sea  wall. 

Anaeostia  Biver. — ^The  act  of  September  19,  1890,  provided  that 
$20,000  of  the  appropriation  of  $280,000  for  improving  the  Potomac 
Biver  should  be  available  for  expenditure  on  the  channel  in  the  Ana- 
eostia Biver  between  the  navy-yard  and  Giesboro  Point.  Under  this 
provision  a  contract  was  made  with  Frank  C.  Somers,  of  Camden,  K.  J., 
under  date  of  June  10, 1891,  to  widen  and  deepen  the  channel,  the  width 
to  be  about  200  feet  and  the  depth  20  feet  at  low  tide,  the  excavated 
materiid  to  be  deposited  in  embankment  on  the  flats,  with  the  object  of 
controlling  the  currents  and  reducing  the  dei>osit  in  the  channel.  The 
contract  price  was  17.9  cents  per  cubic  yard,  scow  measurement.  Work 
under  this  contract  was  commenced  November  13, 1891.  Two  clam- 
shell dredges  were  at  first  employed  in  dredging  a  trench  and  foiming 
an  embankment  between  Poplar  Point  and  the  Insane  Asylum  Chan- 
nel, the  trench  to  be  used  for  the  deposit  of  the  material  to  be  dredged 
ftom  the  channel.  On  December  11, 1891,  one  of  these  dredges  com- 
menced work  in  the  channel  near  the  foot  of  South  Capitol  street.  On 
December  31, 1891,  the  time  for  the  completion  of  this  contract  was  ex- 
tended to  May  16, 1892.  The  work  proceeded  during  the  winter  with 
but  four  days'  interruption  from  ice.  The  dredging  near  the  foot  of 
South  Capitol  street  was  completed  March  16,  1892.  The  dredge  was 
then  moved  to  the  mouth  of  the  river  off  Greenleaf  or  Arsenal  Point. 
Here  the  channel  was  widened  and  deepened  as  far  as  the  available 
funds  would  permit.  The  excavated  material  was  soft  mud,  so  soft,  in 
fact^  that  it  was  found  impossible  to  raise  the  embankment  to  a  height 
of  more  than  fix)m  3.6  to  4  feet  above  low  tide.  The  channel  dredging 
was  concluded  April  26, 1892,  and  the  work  on  the  embankment  on  May 
24, 1S&2.  The  total  amount  of  channel  dredging  under  this  contract 
was  90,217  cubic  yards. 

Beservair  ouUet-^n  June  30, 1891,  the  coping  for  the  reservoir  out- 
let and  wing  walls  had  been  ordered  and  was  being  cut  in  Maine.  The 
coping  was  delivered  in  September,  1891,  and  the  setting  of  stone  com- 
mence. This  work  was  continued  until  December,  1891,  when  it  was 
coiipleted.  The  addition  of  the  railing  only  remains  to  complete  the 
structure.  One  pair  of  gates  was  broken  by  an  obstructing  log  or  pile- 
bead,  daring  the  reconstruction  of  the  Long  Bridge,  so  that  it  was  neces- 
Baiy  to  rebmld  them* 
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LONG  BRIDGE. 

On  July  14, 1891,  the  Baltimore  and  Potomac  Railroad  Company  sub- 
mitted to  the  Secretary  of  War  plans  for  the  reconstruction  of  the  Long 
Bridge  across  the  Washington  Channel.  The  plan  adopted  for  the  im- 
provement of  the  Potomac  River  provides  lor  filling  up  the  flats  at  the 
head  of  the  Washington  Channel  so  that  the  greater  part  of  the  Long 
Bridge  across  this  channel  could  be  dispensed  with  upon  the  completion 
of  the  filling.  Spans  require  to  be  maintained,  however,  across  the 
opening  below  the  reservoir  outlet,  so  as  to  afford  passage  for  the  water 
flowing  from  the  tidal  reservoir  into  the  Washington  Channel.  The 
existing  wooden  spans  of  this  part  of  the  Long  Bridge  were  in  bad  con- 
dition, and  could  not  be  used  much  longer  for  the  heavy  traffic  passing 
over  them.  The  Baltimore  and  Potomac  Railroad  Company  therefore 
proposed  to  rebuild  so  much  of  the  bridge  as  crosses  the  waterway  of 
the  reservoir  outlet,  substituting  plate  girders  for  the  wooden  truss, 
and  to  fill  in  with  earth  under  the  remaining  spans,  the  trusses  of  which 
were  then  to  be  removed. 

The  plans  provide  for  the  construction  of  a  new  masonry  pier  in  the 
center  of  the  opening  and  two  new  abutments  of  masonry  located  so 
that  their  up-stream  ends  are  met  by  the  continuation  of  the  wing  walls 
of  tihe  reservoir  outlet.  There  are  two  plate  girder  spans  each  79'  9" 
in  the  clear  under  the  coping-  The  girders  are  8  feet  in  depth,  with 
their  lower  flanges  at  an  elevation  of  12  feet  above  low  tide.  The  foun- 
dations were  to  be  6.6  feet  below  low  tide  and  the  average  depth  of 
water  between  the  piers  and  abutments  was  to  be  8  feet  at  low  tide. 

The  plans  were  referred  to  this  office  for  report,  and  a  report  was 
submitted  on  July  20, 1891,  recommending  their  approval.  On  July 
28, 1891,  the  plans  were  approved  by  the  Secretary  of  War.  The  Balti- 
more and  Potomac  Railroad  Company  at  once  entered  upon  the  work 
of  reconstruction,  and  at  the  close  of  the  year  the  bridge  proper  was 
practically  completed.  On  filling  the  approaches  with  earth,  however, 
a  decided  and  serious  settlement  and  movement  of  the  abutments  were 
developed,  which  were  most  marked  in  the  southwest  abutment,  which 
settled  no  less  than  18  inches,  while  the  downstre'am  wing  moved  for- 
ward about  4  feet.  This  movement  was  no  doubt  due  to  the  pressure 
of  the  ea^h  filling  upon  the  thick  stratum  of  soft  mud  underlying  the 
river  bed  at  this  locality,  and  which  extends  to  a  depth  of  about  74  feet 
below  low  tide.  In  order  to  check  the  movement  the  company  have 
removed  the  earth  immediately  behind  the  abutments  and  driven  piles 
close  together  in  the  river  bed  in  the  span  opening.  It  has  been  neces- 
sary to  support  the  ends  of  the  girders  in  front  of  the  south  abutment  by 
trestles,  and  it  is  understood  that  the  company  propose  to  rebuild  this 
abutment.    The  work  can  not  yet  therefore  be  reported  as  complete. 

The  project  for  the  improvement  of  the  Potomac  River  contemplated 
the  rebuilding  of  Long  Bridge  across  the  Virginia  Channel  also.  As 
the  improvement  progresses,  the  necessity  for  this  becomes  more  and 
more  urgent.  The  piers  of  the  bridge  are  more  numerous  than  are  neces- 
sary in  a  structure  built  according  to  modern  plans,  and  are  in  a  direc- 
tion oblique  to  the  flow  of  freshets.  Furthermore  they  are  surrounded 
by  great  quantities  of  riprap  stone  which  has  been  deposited  around 
them  from  time  to  time  to  protect  them.  It  is  estimated  that  below  low- 
tide  level  the  natural  discharge  area  of  the  Potomac  River  at  Long 
Bridge  is  reduced  over  30  per  cent  by  the  piers  and  their  foundations 
as  they  exist  to-day. 

Long  Bridge,  on  account  of  its  faulty  construction,  remains  a  constant 
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menace  to  the  interests  on  the  river  front  above  it,  and  also  to  the 
work  of  improvement  of  the  flats,  upon  which  the  Government  has 
already  spent  a  large  sum.  In  the  event  of  a  freshet  occuning  while 
the  river  is  full  of  ice,  the  most  serious  results  are  to  be  apprehended, 
and  such  a  contingency  is  not  at  all  unlikely.  Should  an  ice  gorge  form 
at  Long  Bridge,  it  would  back  up  the  waters  of  the  river  and  overflow 
portions  of  the  city  front  and,  through  the  sewers  above  the  bridge, 
such  of  the  lower  parts  of  the  city  as  are  drained  by  them. 

During  the  freshet  of  June,  1889,  the  water  reached  a  height  at  Long 
Bridge  of  about  13  feet  above  low  tide.  The  street  surface  at  Fourteenth 
and  B  streets  NW.  is  about  8  feet  above  low  tide,  and  dming  the 
freshet  referred  to  the  water  was  about  5  feet  deep  in  the  street  at  that 
locality.  Great  damage  was  done  by  the  freshet  of  1889,  but  greater 
damage  may  occur  from  a  freshet  of  lesser  magnitude,  if  accompanied 
by  an  ice  gorge.  The  bridge  should  be  rebuilt  as  recommended  by  the 
Board  of  Engineers. 

AiuoTiDt  expended  on  the  improvement  up  to  and  inclndin|^  June  30,1892  $1, 797, 941. 37 
Amonut  required  to  complete  the  improvement  in  addition  to  amount 

on  hand 681,365.00 

Annual  cost  of  preserving  and  maintaining  (estimated) 5, 000. 00 

Washington  City  is  in  the  coUection  district  of  Georgetown,  D.  C;  nearest  hght- 
house,  Jones  Point,  Virginia. 

Money  statement 

July  1,  1891,  haJance  unexpended * $228,178.63 

June  30,  189^,  amount  expended  during  fiscal  year 171,120.00 

Julv  1,  1892,  halance  unexpended 57,(^.63 

July  1,  1892,  outstanding  liabilities $703.00 

July  1,  1892,  amount  covered  by  uncompleted  contracts 41, 183. 00 

41, 886. 00 

Julyl,  1892,  balance  avaUable 15,172.63 

Amount  appropriated  by  act  approved  July  13,  1892 200, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 '. 215, 172. 63 

f  Amount  (estimated)  required  for  completion  of  existing  project 681, 365. 00 

I  Amount  that  can'be  profitably  expended  in  fiscal  year  ending  June  30, 

4      1894 '. 681,365.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  livei  and 
t     harbor  acts  of  1866  and  1867. 


COMltfERGIAL  STATISTICS. 
[Fmnished  by  Mr.  J.  W.  Averill,  t^ashlDgton,  D.  0.] 

Receipts  and  »hipment$. 


Calendar  year. 


Coal. 


!  Tons. 

1887 264,947 

U88 1  240.836 

1889 1      92, 511 


18W> 
U01 


72.089 
114, 913 


Ice. 


Torn. 
120,237 
108,421 
115,506 
135, 552 
123, 107 


Lumber. 


Tons, 
87,044 
45, 101 
41,407 
69, 604 
50,106 


Baud. 


Tons. 

60,000 

50,000 

75, 000 

75,000 

60,000 


Wood. 


Tons. 
52, 410 
33,040 
35, 351 
48, 457 
48, 457 


Miscel- 
laneous. 


Tons. 
94,325 
104, 177 
128, 905 
118, 994 
154,636 


TotaL 


Tons. 
618, 972 
581, 575 
488,  680 
519, 096 
551, 219 


The  falling  off  in  coal  is  due  to  the  destruction  of  the  Chesapeake  and  Ohio  Canal. 
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Number  of  vesselt  of  varioua  eUu$eB  arriving  and  deparHng. 


Calendar  year. 


1887 
1888 
1880 
1890 
1891 


Steamers 

drawing 

from  51^ 

15  feet,  IQO 

to  400  tons. 


970 

710 
fl75 


980 


Vessels 

drawinff 

firom  10  to 

aOflBet,300, 

to  1,700  tons. 


678 
526 
456 

491 
445 


Vessels 

drawing 

from  4  to 

10  feet,  30 

to  800  tons. 


2,149 

1,588 
1,503 
1,672 
1,854 


rgea 
wine 


drawing 

firom4to 

10  feet,  100 

to  300  tons. 


2,821 
929 
286 
882 


Ferry  and  local  pasaenger  steamers  are  not  ineluded  in  the  above.    No  new  lines 
of  transportation  were  established  during  1891. 


J  a. 

IMPROVEMENT  OF  POTOMAC  RIVER  AT  MOUNT  VERNON,  VIRGINIA. 

ORIGINAL  CONDITION. 

Mount  Yernon  is  situated  on  the  Virginia  shore  of  the  Potomao  Biver, 
14.6  miles  below  Washington,  D.  C.  The  only  convenient  means  of  ac- 
cess for  visitors  is  by  the  steamer  which  runs  between  Washington  and 
Mount  Vernouj.landing  at  the  wharf  on  the  Mount  Vernon  estate.  Be- 
tween this  whaorf  and  the  navigation  channel  of  the  Potomac  Biver,  a 
distance  of  about  1,900  feet,  are  flats  on  which  the  depth  was  originally 
but  4  feet  at  low  tide.  Great  difficulty  was  often  experienced,  in  con- 
sequence, in  making  landings  even  with  the  light-draft  steamer  formerly 
in  use,  and  during  low  tides,  caused  by  northwest  winds,  passengers 
were  frequently  obliged  to  land  in  boats. 

PLAN  OF  IMPROVEMENT. 

The  original  project  provided  for  the  dredging  of  a  channel  1{»0  feet 
wide  and  from  6  to  7  feet  deep  at  low  tide,  between  the  main  channel 
of  the  Potomac  Biver  and  the  Mount  Vernon  wharj^  with  a  turning 
basin  at  the  wharf  having  a  radius  of  150  feet.  The  estimated  cost  of 
this  work  was  $14,000.  In  1888  the  project  was  amended  so  as  to  pro- 
vide for  a  channel  200  feet  wide  and  from  9  to  10  feet  deep,  with  a  turn- 
ing basin  of  200  feet  radius.  The  revised  estimate  for  the  total  cost  of 
the  amended  project  was  $26,000. 

WORK  DONE  AND  RESULTS  OBTAINED. 

Under  appropriations  of  March  3, 1879,  amounting  to  $4,000,  June 
14, 1880,  amounting  to  $3,000,  and  March  3, 1881,  amounting  to  $1,500, 
a  channel  145  feet  wide  and  from  7  to  9  feet  deep  was  dredged  through 
the  flats.  Work  under  the  last-named  appropriation  was  closed  Sep- 
tember 15, 1882.  Operations  were  then  suspended  for  want  of  funds 
until  August  11,  1888,  when  $6,000  was  appropriated.  In  the  mean 
time  the  channel  had  filled  in  considerably.  The  appropriation  of  Au- 
gust 11, 1888,  was  applied  to  deepening  a  part  of  the  existing  channel 
to  a  depth  of  from  9  to  12  feet,  and  to  the  enlargement  of  the  turning 
basin  to  a  width  of  360  feet. 
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The  river  and  harbor  act,  approved  September  19, 1890,  appropriated 
$2,500  to  complete  the  work,  and  subsequent  operations  were  conducted 
with  this  end  in  view.  Under  this  appropriation  dredging  by  contract 
(see  last  Annual  Eeport)  was  commenced  March  28,  1891,  and  com- 
pleted May  19, 1891.  The  dredging  consisted  in  widening  the  channel 
on  the  westerly  side,  and  in  enlarging  the  turning  basin,  the  depth 
made  being  8  feet  at  low  tide.  Upon  the  completion  of  the  work  the 
channel  was  165  feet  wide,  and  the  depth  from  8  to  10  feet  at  low  tide. 
The  turning  basin  had  a  radius  of  180  feet,  with  a  like  depth  of  from  8 
to  10  feet.  The  amount  of  dredging  was  12,846  cubic  yai'ds,  which  was 
removed  in  scows. 

PUTUBE  OPERATIONS. 

The  channel  has  now  sufficient  dimensions  for  navigation^  and  no 
farther  work  is  recommended. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

March  3, 1879 $4,000 

June  14, 1880 3,000 

March  3, 1881 1,500 

AngnBt  11, 1888 6,000 

September  19, 1890 2,500 

17,000 

Mount  Vernon  is  in  the  collection  diatrict  of  Alexandria,  which  la  alBo  the  nearest 
port  of  entry.    The  nearest  light-house  is  at  Fort  Washington,  Md. 

Money  statement* 

Joly  1. 1891,  balance  unexpended • $502.86 

June  90, 189^,  amount  expended  during  fiscal  year ...••         502. 86 


OOMMBRCIAL  STATISTICS. 


The  tra£Bo  is  almost  entirely  a  passenger  one,  the  freighting  being  only  the  inci- 
dental local  trade.  The  improvement  has  permitted  the  nse  of  larger  steamboats, 
which  carried  to  Mount  Vernon  during  the  calendar  year  1891  about  35,000  people. 


J  3. 

DiPSOVEMENT  OF  OCCOQUAN  CREEK,  VIBQINIA. 

OBIOINAL  CONDITION. 

OcGoqnan  Greek  is  a  tributary  of  the  Potomac  Eiver,  which  it  enters 
about  26  miles  below  Washington,  D.  C.  The  stream  is  navigable 
from  its  mouth  at  Sandy  Point  to  the  town  of  Occoquan,  a  distance  of  4 
mfles.  Navigation  was  obstructed  by  four  bars  which  were  improved 
between  1873  and  1880  by  dredging  and  dike  construction,  so  as  to 
seeuie  a  navigable  depth  of  about  6  feet  at  low  tide.    Four  appropria- 


■) 
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tions  were  made  from  1873  to  1878,  amounting  to  $25,000,  and  in  1880 
the  improvement  was  regarded  as  completed. 

In  compliance  with  the  provisions  of  the  river  and  harbor  act  of 
August  11, 1888,  a  new  survey  of  the  creek  was  made  in  1889  by  Mi. 
S.  T.  Abert,  United  States  agent.  The  condition  of  the  severed  bars 
at  that  date  was  as  follows: 

Lower  Mud^  about  3.5  miles  below  Occoguan.  This  bar  had  a  least 
depth  of  about  3  feet  and  .a  length  of  about  4,000  feet.  The  former 
dredged  channel  was  found  to  have  filled  in. 

Upper  Mudj  about  2.25  miles  below  Occoquan.  This  bar  is  about 
•2,000  feet  long.  The  channel  dredged  in  1874-^75  was  found  to  have 
maintained  its  original  dimensions,  the  width  being  about  50  feet  and 
the  depth  from  5  to  6  feet. 

Sand  Bar  J  about  half  a  mile  below  Occoqaan.  The  channel  formerly 
dredged  here  had  filled  in,  the  least  depth  being  4.2  feet. 

Occoquan  Bar^  a  sand  bar  opposite  Occoquan.  This  is  a  short  bar, 
with  a  least  depth  of  4  feet,  the  dredged  channel  having  filled  in. 

PLAN  OP  IMPROVEMENT. 

The  depth  desired  for  navigation  was  6  feet  at  low  tide.  Mr.  Abert 
proposed  in  his  report  upon  the  survey  to  secure  this  depth  by  dredging 
channels  8  feet  deep  and  from  100  to  150  feet  wide,  and  by  the  con- 
struction of  dikes  at  an  estimated  cost  of  $91,250.  (Eeport  of  Chief 
of  Engineers,  1890,  pages  1089-1096.)  On  September  19, 1890,  an  appro- 
priation of  $10,000  was  made  for  the  new  improvement,  for  which  the 
following  project  was  approved  December  5, 1890: 

Lower  Mud, — A  channel  6  feet  deep  to  be  dredged,  the  "  upper  section  ^ 
for  about  2,500  feet  below  Taylor's  Point,  to  be  100  feet  wide,  the  ma- 
terial to  be  deposited  on  the  west  side  of  the  channel,  and  the  remainder 
of  channel  or  '^  lower  section  ^  to  be  150  feet  wide,  the  material  to  be 
removed  in  scows. 

Upper  Mud. — A  channel  100  feet  wide  and  6  feet  deep  to  be  dredged, 
the  material  to  he  deposited  on  the  east  side  of  the  channel,  and  the 
embankment  so  formed  connected  with  the  left  bank  by  a  dike. 

Sand  Bar, — A  channel  100  feet  wide  and  6  feet  deep  to  be  dredged 
and  sheet-pile  dikes  constructed  to  maintain  the  dredged  channel. 

Occoquan  Bar, — A  channel  100  feet  wide  and  6  feet  deep  to  be  dredged, 
and  a  sheet-pile  dike  constructed  to  maintain  the  depth. 

The  estimated  cost  of  this  project  was  $45,000. 

WORK  DONE  AND  RESUIiTS  OBTAINED. 

Under  the  appropriation  of  $1(K000  made  September  19, 1890,  a  con- 
tract was  entered  into  with  D.  M.cConville,  of  Washington,  D.  O.,  for 
dredging  a  channel  through  the  Lower  Mud  at  the  following  prices : 

Upper  section, — ^Material  dredged  and  deposited  on  the  sides  of  the 
channel,  10.5  cents  per  cubic  yard,  measured  in  place. 

Lower  section, — Material  dredged  and  removed  in  scows,  14.5  cents 
per  cubic  yard,  measured  in  scows. 

The  contract  was  entered  into  March  23, 1891.  Dredging  was  com- 
menced May  8, 1891,  and  was  in  progress  at  the  close  of  the  last  fiscal 
year,  June  30,  1891.  At  this  date  the  contractor  was  engaged  in 
dredging  the  upper  section  of  the  channel,  the  material  being  deposited 
on  the  right  side  of  the  channel  by  means  of  an  endless  chain  dredge 
designed  for  this  kind  of  work.    The  upper  section  of  the  channel  was 
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•completed  July  31, 1891,  the  widtli  being  100  feet,  the  depth  6  feet  at 
low  tide,  and  the  total  length  3,720  feet.  The  total  amount  of  excava- 
tion was  36,640  cubic  yards.  The  center  of  the  embankment  formed 
by  the  dredged  material  was  about  105  feet  from  the  right  edge  of  the 
channel,  and  the  foot  of  the  slope  was  from  40  to  50  feet  frojn  the  right 
edge  of  the  channel. 

The  dredging  of  the  lower  section  of  the  channel  required  the  use 
of  scows.  The  contractor  was  not  provided  with  scows,  and  a  delay 
of  three  weeks  occurred,  in  consequence,  until  August  21, 1891,  when 
a  clam-shell  dredge  provided  with  scows  commenced  dredging  the 
lower  section.  This  section  was  completed  September  5,  1891,  the 
amount  of  dredging  being  8,567  cubic  yards.  The  length  of  the  sec- 
tion was  870  feet,  the  width  150  feet,  and  the  depth  6  feet.  The  exca- 
vated material  was  deposited  in  a  cove  on  the  east  shore  of  Occoquan 
Bay  mside  of  High  Point.  The  lower  section  of  the  channel  was 
dredged  160  feet  wide  in  order  to  obviate  as  far  as  possible  the  injurious 
action  of  cross-tidal  currents  to  and  from  Belmont  Bay,  which  it  is  be- 
lieved will  tend  to  fill  in  and  decrease  the  width  of  this  part  of  the 
channel. 

Upon  the  completion  of  the  channel  through  the  Lower  Mud  in 
accordance  with  the  project,  there  remained  a  balance  of  the  appropri- 
tioii  of  September  19, 1890,  available  for  other  work.  An  examination 
of  the  locality  indicated  that  Occoquan  Bar,  opposite  and  immediately 
below  the  town  of  Occoquan,  was  then  the  next  in  order  as  an  obstruc- 
tion to  navigation.  The  approved  project  provides  for  dredging  a 
channel  and  also  for  the  construction  of  a  dike  at  this  bar  to  maintain 
the  channel  scoured  by  diedging.  The  available  fdnds  were,  however, 
insufficient  for  both  classes  of  work,  and  as  it  was  evident  that  the 
dredging  would  be  of  the  greatest  public  benefit  the  funds  were  applied 
to  this  part  of  the  project-. 

Proposals  for  dredging  a  channel  through  this  bar  were  invited  by 
public  advertisement,  and  the  following  received  September  21, 1891: 


Name  and  address  of  bidder. 

Price  per 
cubic  yard. 

Estimated 
amount. 

Fred  L.  Somers  PhiladelDhia.  Pa..... ...................•....••.>... 

OerUs. 
22 

$1,980 

The  contract  was  awarded  to  Fred.  L.  Somers,  of  Philadelphia,  Pa., 
and  entered  into  October  16, 1891. 

Dredging  was  commenced  at  Occoquan  Bar,  under  this  contraet,  on 
December  9, 1891,  but  proceeded  slowly,  as  the  contractor's  scows  were 
not  adapted  to  the  work.  On  January  6, 1892,  the 4Jon tractor  suspended 
work,  stating  that  he  was  apprf hensive  of  injury  to  his  plant  from  ice. 
Oi)erations  were  resumed  March  4, 1892,  and  continued  until  May  16, 
1892,  when  the  work  was  closed — all  the  available  fiinds  having  been 
applied  thereto.  The  upper  section  of  this  channel  was  dredged  to  a 
width  of  100  feet  and  the  lower  section  to  a  width  of  70  feet,  the  depth 
of  both  sections  being  8  feet  at  low  tide.  The  depth  was  made  8  feet 
to  provide  for  the  filling  from  freshets  which  may  be  anticipated  until 
the  dike  is  built.  The  amount  of  dredging  under  this  contract  was 
12,399  cubic  yards.  The  dredged  material  was  removed  in  scows  and 
deposited  chiefly  below  the  railroad  bridge  on  the  upper  end  of  the  Bel- 
mont Bay  Flats. 

BNG92 66 
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FUTURE  OPERATIONS. 

The  work  remaining  to  be  done  under  the  project  is  the  improvement 
of  the  Upper  Mud,  the  Sand  Bar,  and  the  completion  of  the  improve- 
ment at  Occoquan  Bar,  the  estimate  cost  being  $30,000. 

APPROPRIATION. 

The  following  approi)riations  have  been  made  for  the  new  project: 

September  19.  1890 , $10,000 

July  13,  1892 5,000 

Total 15,000 

Occoquaa  Creek  is  in  the  collection  district  of  Alexandria,  which  is  also  the  near- 
est port  of  entry.    The  nearest  light-house  is  at  Fort  Washington,  Md. 

Money  Htatement. 

July  1,  1891,  balance  unexpended $8,394.99 

June  30,  1892,  amount  expended  during  fiscal  year 8, 188. 98 

July  1,  1892,  balance  unexpended 206. 01 

July  1,  1892,  outstanding  liabilities: 8.00 

July  1,  1892,  balance  available 198.01 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5, 198. 01 

{Amount  (estimated)  required  for  completion  of  existing  projec!! 30, 000. 00 
Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1894    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 
[FnmlBhod  by  Moasrs.  L.  Ledman  and  Tyson  Jannoy,  Occoqnan,  Ya.] 

Beceipts  and  shipments  for  calendar  year  1801. 

Tons. 

Coal 100 

Grain. 60 

Lumber 000 

Wood 3,500 

Railroad  ties 3, 600 

Miscellaneous ^ 345 

Total \ 8,205 

It  is  reported  that  freight  rates  have  been  cheapened.    No  new  lines  of  transpor- 
tation were  established  in  1891. 


J  4. 

IMPROVEMENT  OF  AQUIA  CREEK,  VIRGINIA, 

ORIGINAL  CONDITION. 

Aquia  Creek  is  a  tributary  of  the  Potomjic  Eiver,  which  it  enters  41 
miles  below  Washington,  D.  0.    The  stream  is  navigable  to  Wharton 
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Landing,  about  7.25  miles  above  the  mouth.  The  upper  part  of  the 
creek  has  a  well-defined  channel,  with  a  width  of  from  60  to  200  feet, 
while  the  depth  was  originally  from  2  to  17  feet.  At  a  point  called  the 
Narrows,  about  4,5  miles  above  the  mouth,  the  stream  suddenly  expands 
into  a  wide  bay,  from  1,000  to  6,000  feet  wide,  forming  a  continuous 
shoal,  on  which  the  depth  ranged  generally  from  2  to  4  feet,  increasing 
near  the  mouth  to  about  7  feet.  About  3  miles  above  the  mouth  the 
creek  is  crossed  by  a  trestle  bridge  of  the  Eichmond,  Fredericksburg 
and  Potomac  Bailroad.  The  bridge  is  provided  with  a  draw  28  feet 
wide. 

Between  1872  and  1878  $10,000  was  api)ropriated  by  Cgngress  and 
expended  in  dredging  a  channel  through  shoal  portions  of  the  creek, 
between  Davis  Point  ^bout  one-third  of  a  mile  below  the  Eailroad 
Bridge)  and  Wharton  Landing,  the  channel  being  from  40  to  50  feet 
wide,  and  from  4  to  5  feet  deep  at  low  tide. 

A  new  survey  of  the  creek  was  authorized  by  the  river  and  harbor 
act  of  August  11, 1888,  and  made  in  1889,  under  the  direction  of  Mr.  S. 
T.  Abert,  United  States  agent.  The  channel  formerly  dredged  was 
found  to  be  about  40  feet  wide,  and  from  4  to  5  feet  deep  between  the 
railroad  bridge  and  the  Nari'ows.  Below  the  railroad  bridge  and  in 
the  upper  part  of  the  creek,  near  Wharton  Landing,  it  had  filled  in. 
Dent  Landing,  about  three-quarters  of  a  mile  below  Wharton  Landing, 
was  regarded  as  the  highest  jwint  to  which  navigation  could  be  main- 
tained except  at  great  expense.  The  obstructions  to  navigation  below 
Dent  Landing  were  the  long  shoal  of  soft  mud  between  the  mouth  and 
the  Narrows,  on  which  the  depth  ranged  from  2  to  4  feet^  a  short  bar 
at  the  mouth  «f  Austen  Creek  with  a  ruling  depth  of  4  feet^  and  a 
wreck  at  Coal  Landing.     ^ 

PLAN  OP.  IMPROVEMENT. 

In  the  report  on  the  survey  (Report  of  Chief  of  Engineers,  1890,  pages 
1096-1103),  Mr.  Abert  proposed  a  channel  150  feet  wide  and  8  feet  deep 
between  the  mouth  and  the  Narrows,  and  a  channel  80  feet  wide  and  8 
feet  deep  through  the  bar  at  the  mouth  of  Austen  Creek.  The  esti- 
mated cost  of  the  improvement  was  $101,278. 

On  September  19, 1890,- Congress  appropriated  $10,000  for  this  work, 
UiK)n  further  examination  of  this  creek  in  1890  the  character  of  its 
navigation  and  the  anK)unt  of  its  trade  did  not  seem  to  warrant  so 
large  an  expenditure  as  was  proposed  in  Mr.  Abert's  report.  Six-foot 
navigation  was  regarded  as  suflieient  to  give  all  the  relief  needed  to 
navigation  at  the  present  time,  leaving  the  subject  of  greater  dej)th 
for  future  action,  if  trade  were  developed  by  this  improvement. 

The  following  project  for  the  work  was  therefore  adopted  December 
4, 1890:  A  channel  80  feet  wide  and  6  feet  deep  to  be  dredged  between 
the  mouth  and  the  If  arrows,  at  an  estimated  cost  of  $40,000,  the  mate- 
rial dredged  below  the  railroad'  bridge  to  be  removed  in  scows,  and 
that  above  the  bridge  for  the  most  part  to  be  deposited  on  the  sides  of 
the  channel.    The  proposed  work  above  the  Narrows  was  omitted. 

WORK  DONE  AND  RESULTS  OBTAINED. 
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the  close  of  the  last  fiscal  year,  June  30, 1891,  was  still  in  progress. 
At  that  date  the  channel  had  been  dredged  to  the  full  width  of  80  feet 
from  the  6-foot  curve  near  Thorny  Point  for  a  distance  of  2,670  feet, 
the  depth  being  6  feet  at  low  tide. 

Dredging  operations  were  continued  with  favorable  progress  through 
Jilly  and  untU  August  19, 1891,  when  a  channel  80  feet  wide  and  6  feet 
deep  was  completed  to  the  draw  of  the  Eichmond,  Fredericksburg  and 
Potomac  Baikoad  bridge.    The  contract  was  then  closed. 

The  total  length  of  the  channel  from  the  6-foot  curve  near  Thorny 
Point  to  the  raUroad  bridge  is  12,280  feet.  In  this  distance  it  was  un- 
necessary to  dredge  for  a  length  of  3,400  feet,  as  a  depth  of  6  feet  was 
found.  The  channel  is  thus  divided  into  two  sections,  the  lower  being 
2,740  feet  in  length,  and  the  upper,  near  the  bridge,  6,140  feet  in  length. 
The  material  dredged  was  soft  mud.  It  was  removed  in  scows  and  de- 
posited in  the  Potomac  Eiver  off  Brents  Point.  The  total  amount  of 
dredging  under  the  contract  was  60,438  cubic  yards. 

FUTURE  OPERATIONS. 

The  work  remaining  to  complete  the  project  for  this  improvement  is 
the  dredging  of  the  channel  between  the  railroad  bridge  and  the  Nar- 
rows, a  distance  of  about  6,500  feet.  The  draw  through  the  railroad 
bridge  is  but  28  feet  wide.  This  width  is  insufScient  for  the  passage 
of  the  dredges  now  usually  employed  on  river  and  harbor  work.  A 
dredge  such  as  would  be  required  for  the  proper  and  economical  execu- 
tion of  the  work  abpve  the  bridge  would  be  about  35  feet  wide,  and  to 
permit  the  passage  of  such  a  dredge  the  draw  should  be  widened  to  at 
least  40  feet.  The  attention  of  the  Eichmond,  Fredericksburg  and  Po- 
tomac Bailroad  was  called  to  this  matter  on  March  24, 1891,  and  they 
were  requested  to  increase  the  width  of  the  draw  when  the  road  was 
double  tracked — ^a  work  which  it  was  understood  was  about  to  be  com- 
menced by  the  company  at  that  time. 

APPROPRIATION. 

The  following  appropriations  have  been  made  for  the  new  work : 

September  19, 1890 $10,000 

July  13, 1892 5,000 

Total .*. 15,000 

•    ■ 

Aquia  Creek  is  in  the  collection  district  of  Alexandria,  which  is  the  nearest  port 
of  entry.    The  nearest  Hght-honse  is  at  Upper  Cedar  Pointy  Md. 

Money  statement 

Jnly  1, 1891,  balance  unexpended $9,500.00 

June  30, 1^2,  amount  expended  during  fiscal  year 8, 889. 05 

July  1, 1892, balance  unexpended 610.95 

July  1, 1892,  outstanding  liabilities 115.00 

July  1, 1892,  balance  available »..  495.95 

Amount  appropriated  by  act  approved  July  13, 1892 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 495. 95 

(Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 

Amouuttliatcanbeprofitablyexpeudedinfiscalyeareudmg  June30, 1894.  15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 

Efforts  were  made  to  obtain  commercial  statistics,  but  the  information  regarding 
receipts  and  shipments  was  so  indefinite  that  it  could  not  be  used. 

ArrivaU  and  departures  of  reaseU, 

Steam  tugs  drawing  less  than  5  feet ....^ 10 

Sailing  Tessels  drawing  less  than^.5  feet ^ 165 

Barges,  flatboats,  etc 20 


J  5- 

IMPROVEMENT  OF  HARBOR  AT  BRETON  BAY,  LEONARDTOWN,  MART-  ' 

LAND. 

OBiaiNAL  CONDITION. 

Breton  Bay  is  a  tidal  estuary  of  the  Potomac  River,  whieli  it  enters 
82  miles  below  Washington,  D.  G.  The  bay  is  about  6  miles  long  and 
well  laoidlocked.  Fifteen  feet  of  water  can  be  carried  up  the  bay  for  a 
distance  of  4  miles,  and  9  feet  for  a  distance  of  5  miles.  In  1874  the 
navigation  was  obstructed  by  a  shoal  at  the  head  of  the  bay,  extending 
from  the  9-foot  curve  to  the  Leonardtown  Wharf,  a  distance  of  about 
1  nule,  the  least  depth  on  the  shoal  being  5  feet  at  low  tide.  The 
material  composing  the  shoal  was  soft  mud. 

PLAN  OF  IMPROVEMENT. 

The  original  project,  adopted  in  1878,  provided  for  dredging  a  chan- 
nel 150  feet  wide  and  9  feet  deep  from  the  9-foot  curve  in  Breton  Bay 
to  the  Leonardtown  Wharf,  with  a  turning  basin  for  steamboats  at  the 
wharf  400  feet  wide  and  600  feet  long,  at  an  estimated  cost  of  $30,000. 
In  1885  the  project  was  amended  so  as  to  provide  for  a  channel  200  feet 
wide  and  10  feet  deep,  the  turning  basin  to  be  800  feet  long  and  400  feet 
wide.    The  estimated  cost  of  the  amended  project  was  $49,000. 

In  1890  the  original  project  was  resumed,  a  width  of  150  feet  and  a 
depth  of  9  feet  being  deemed  sufficient  to  furnish  all  the  facilities  needed 
by  navigation  at  the  present  time. 

WORK  DONE  AND  RESULTS  OBTAINED. 

Prom  June  18, 1878,  to  August  11, 1888,  eight  appropriations  were 
made,  ran^g  from  $3,000  to  $6,500,  and  aggregating  $32,500.  This 
sum  was  apptied  to  dredging  185,429  cubic  yards  of  material  at  rates 
ranging  from  10  to  18  cents  per  cubic  yard.  On  March  2, 1889,  when 
work  was  closed  under  the  appropriation  of  August  11, 1888,  the  basin 
at  the  upper  end  of  the  channel  was  645  feet  long  and  370  feet  wide. 
f^m  the  lower  end  of  the  basin  the  channel  was  150  feet  wide  for  a 
distance  of  1,870  feet,  and  for  a  further  distance  of  1,380  feet  around 
the  turn  at  Buzzards  Point  the  width  varied  from  185  to  230  feet.  The 
depths  varied  from  8.5  to  14.6  feet.  No  dredging  had  been  done  between 
the  lower  end  of  the  turn  at  Buzzards  Point  and  the  9-foot  curve  in  the 
bay. 

The  river  and  harbor  act  approved  September  19, 1890,  appropriated 


1046       REPOBT   OF   THE   CHIEF   OF   ENGINEERS,  IT.  8.  ARMY. 

$5,000  for  this  work,  which  sum  was  sufficient  to  complete  the  work 
called  for  by  the  original  project.  A  contract  was  entered  into  March 
9, 1891,  with  the  Baltimore  Dredging  (company  of  Baltimore,  Md.,  for 
dredging  in  the  channel  at  12.5  cents  per  cubic  yard.  Dredging  was 
commenced  June  15, 1891,  and  at  the  close  of  the  fiscal  year  ending 
June  30, 1891,  was  still  in  progress.  Operations,  under  the  contract 
were  continued  dnring  July  and  the  greater  part  of  August,  1891. 
The  plant  consisted  of  one  dipper  dredge,  one  tug,  and  four  scows. 
Good  progress  was  made  with  the  work,  and  it  was  completed  August 
25, 1891.  The  total  amount  of  dredging  under  the  contract  was  28,800 
cubic  yards.  The  exca^'ated  material  wa«  removed  in  scows  and  depos- 
ited in  Breton  Bay,  about  2.25  miles  below  the  wharf  at  Leonardtown. 
The  average  daily  work  of  the  dredge  was  about  500  cubic  yards.  The 
channel,  as  completed,  is  9  feet  deep  at  low  tide,  extending  from  the  9- 
4bot  curve  in  Breton  Bay  to  the  Leonardtown  wharf.  The  width  of 
the  channel  is  150  feet,  except  at  the  turn  off  Buzzards  Point,  where 
the  width  has  been  made  320  feet  to  facilitate  the  turning  of  steamers, 
the  two  reaches  of  the  cliannel  making  an  angle  of  nearly  90^  with 
each  other.  The  basin  at  the  Leonardtown  wharf  is  9  feet  deep,  370 
feet  wide,  and  600  feet  long.  For  a  further  length  of  335feet  the  width 
gradually  decreases  to  150  feet  at  the  junction  of  the  channel. 

FUTURE  OPERATIONS. 

The  existing  project  has  been  completed  with  the  funds  appropriated, 
and  will  afford  all  the  facilities  which  the  navigation  requires  at  the 
present  time.  Should  the  trade  increase  in  the  future  the  question  of 
increased  dimensions  of  channel  will  be  worthy  of  consideration^  but  at 
present  no  further  appropriations  are  recommended. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

June  18, 1878 $5,000 

March  3, 1879 4,000 

jTm©14,lB80 3.000 

March  3, 1881 3,000 

August  2, 1882 5,000 

July  4, 1884 3,000 

August  5, 1886 6,500 

August  11, 1888 3,000 

September  19, 1890 6,000 

Total 37,600 

The  work  is  in  the  collection  district  of  Annapolis.    The  nearest  light-house  is  at 
Blackistone  Island. 

Money  statement 

July  1, 1891,  balance  unexpended $4,482.21 

Juno  iW),  1892,  am6unt  expended  during  fiscal  year 4»  417. 21 


July  1, 1892,  balance  unexpended 
July  1, 1892,  outstanding  liabiliti 


65.00 

liabilities 65.00 


COMMERCIAL  STATISTICfl. 

No  statistics  for  the  year  1891  could  be  obtained*     ^ 
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J  6. 

IMPKOVEMENT  OF  NOMINI  CREEK,  VIRGINIA. 

ORIGINAL  CONDITION. 

» 

Komini  Creek  is  an  important  tributary  of  the  Potomac  River,  which 
it  enters  about  82  miles  below  Washington,  D.  0.  At  the  date  of  the 
survey  preliminary  to  the  inceptioii  of  the  improvement  (1872)  its  nav- 
igation was  obstructed  by  a  bar  of  oyster  shells  and  sand  at  its  mouth 
over  which  but  3  feet  could  be  carried  mt  low  tide.  The  dangers  and 
difficulties  of  passing  the  bar  were  still  further  increased  by  strong 
cross  tidal  currents  just  inside  the  mouth  at  White  Point.  After  pass- 
ing the  bar  a  wide  and  navigable  stream  is  found  in  which  8  feet  can 
be  carried  for  about  4  miles  to  Nomini  Ferry,  while.6  feet  can  be  carried 
for  about  6  miles  above  the  mouth. 

PLAN  OF  IMPROVEMENT. 

The  original  project  adopted  in  1873  provided  for  dredging  a  channel 
through  tiie  bar  iOO  feet  wide  and  9  feet  deep  at  low  tide,  with  side 
slopes  of  2  to  1,  at  an  estimated  cost  of  $20,000.  The  project  was 
amended  in  1879  by  iniTeasing  the  width  to  150  feet  in  order  to  meet 
the  demands  of  increased  trade.  In  1885  the  project  was  again  modi- 
fied so  as  to  provide  for  a  channel  200  feet  wide  and  9  feet  deep,  and 
also  for  dredging  a  training  channel  and  the  construction  of  training 
dikes.  The  total  cost  of  this  amended  project  was  placed  at  $62,500. 
In  1888  this  estimate  was  increased  to  $72^500,  the  channel  having  de- 
teriorate during  the  suspension  of  work  from  1883  to  1889.  Owing  to 
the  position  of  the  channel,  exposed  to  north  and  northwest  winds  and 
to  cross  tidal  currents,  it  is  difficult  to  secure  any  permanent  or  satis- 
factory results.  The  deterioration  of  the  channel  outside  White  Point 
is  believed  to  be  largely  due  to  material  stirrfed  up  by  northwest  winds 
and  carried  into  thexhannel  by  the  ebb  and  flood  currents  of  Currio- 
man  Bay.  In  order  to  maintain  the  channel  and  prevent  this  injurious 
action  the  project  was  modified  in  1890  as  follows:  (1)  The  dredged 
channel  to  oe  9  feet  deep  and  150  feet  wide,  this  width  being  deemed 
sufficient  for  navigation  and  more  likely  to  hold  its  depth.  (2)  Two 
jetties  to  be  constructed,  one  from  White  Point  on  the  east  and  one 
from  Cedar  Island  on  the  west  of  the  dredged  channel,  to  extend  out 
into  l^Tomini  Bay  parallel  to  the  channel.  (3)  Dikes  to  be  built  inside 
White  Point  to  check  the  cross  currents,  but  the  training  channel  to 
be  omitted.  It  is  estimated  that  this  modified  project  can  be  completed 
at  a  total  cost  of  $72,500,  which  was  the  amount  of  the  revised  estimate 
of  1888  for  a  200-foot  channel. 

WORK  DONE  AND  RESULTS  OBTAINED. 

Prom  March  3, 1873,  to  August  2, 1882,  seven  appropriations  were 
made  ranging  from  $2,000  to  $10,000,  and  aggregating  $32,500.  These 
appropriations  were  applied  to  dredging  a  channel  through  the  bar, 
which  at  the  close  of  work  in  1883  was  100  feet  wide,  9  feet  deep,  and 
4,400  feet  long.  Operations  were  then  suspended  until  1889,  when  an 
appropriation  of  $5,000,  made  August  11, 1888,  was  expended  in  widen- 
ing and  deeping  the  channel  outside  White  Point,  which  had  partly 
filled  in  during  the  cessation  of  work.    The  river  and  harbor  act  of 
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September  19, 1890,  appropriated  $5,000  for  continuiug  the  improve- 
meiit.  Under  this  appropriation  dredging  by  contract  in  accordance 
with  the  modified  project  was  commenced  April  30, 1891,  and  completed 
June  19,  1891. 

Ten  thousand  nine  hundred  and  twenty-seven  cubic  yards  of  material 
were  removed  from  the  channel  at  and  outside  of  White  Point,  the 
depth  made  being  9  feet  at  low  tide  and  the  width  160  feet  outside  of 
White  Point  and  130  feet  directly  at  White  Point.  The  dredged  ma- 
terial was  removed  in  scows  and  deposited  in  l^omini  Bay  near  King- 
copsico  Point.  The  dike  across  the  channel  to  Bushfield  Bay,  inside 
White  Point,  was  built  of  riprap  stone,  406  cubic  yards  having  been 
purchased  for  this  purpose. 

]Sro  work  was  done  during  the  fiscal  year  ending  June  30, 1892,  the 
available  funds  having  been  applied  to  the  work  during  the  previous 
fiscal  year.  •  ' 

FUTURE  OPERATIONS. 

The  work  remaining  to  be  done  for  the  completion  of  the  project  is 
the  construction  of  tlie  jetties  and  the  continuation  of  the  dredging.to 
160  feet  width  through  the  remainder  of  the  bar.  In  order  that  the 
work  may  be  done  within  the  estimates,  it  is  essential  that  the  appro- 
priations should  be  large  enough  to  complete  the  jetties  at  one  time. 
This  will  require  $20,000.  The  total  amount  needed  to  complete  the 
work  is  $20,000,  and  this  can  be  profitably  expended  in  one  year. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

May  3, 1873 $10,000 

June  23,  1874 6,000 

March  3, 1875 5,000 

March  5, 1879 2,500 

June  14, 1880 5,000 

March  8, 1881 2,000 

August  2,  1882 2,000 

August  11,  1888 6,000 

Septemherl9,  1890 5,000 

July  13,  1892 v 10,000 

Total 52,500 

The  work  is  in  the  collection  district  of  Tappahannock,  which  is  the  nearest  port 
of  entry.    The  nearest  light-house  is  that  at  Blackistone  Island. 

Money  statement 

July  1, 1891,  halance  unexpended.. $2,552.11 

June  30, 1S&2,  amount  expended  during  fiscal  year 2, 263. 87 

July  1,1892,  balance  unexpended 288.24 

Amount  appropriated  by  act  approved  July  13,  181^ 10, 000. 00 

Amount  ayailable  for  fiscal  year  ending  June  30,  1893 10, 288. 24 

(Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 
Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  June  30,1894    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMEKCIAL  STATISTICS. 

^TouDage  for  calendar  year —  Tons 

m& 13,542 

1890 15,825 

1891  (fnrnished  by  Messrs.  F.  E.  Tubman  and  A.  L.  Adler,  Mount  Holty,Va.)  62,  300 

No  new  lines  of  transportation  were  established  in  1891.  It  is  reported  that  the 
work  dooe  by  the  Govemment  haa  maintained  the  trade  of  the  section  and  made 
possible  a  large  increase. 


J  7. 

IMPROVEMENT  OF  PATUXENT  RIVER,  MARYLAND. 

ORIGINAL  CONDITION. 

The  Patuxent  Eiver  is  navigable  from  its  mouth  at  Drum  Point,  on 
Chesapeake  Bay,  for  a  distance  of  about  46  miles,  as  far  as  Bristol, 
Md.  Vessels  drawing  from  10  to  12  feet  can  reach  Holland  Wharf, 
about  28  miles  above  the  mouth,  and  a  steamer  drawing  S,5  feet  when 
fully  loaded  runs  up  to  Bristol, 

Prior  to  the  commencement  of  the  improvement  the  navigation  of  the 
upper  part  of  the  river  was  obstructed  by  two  mud  bars,  (1)  Swann 
Point  Bar,-^bout  43  miles  above  the  mouth,  with  a  ruling  depth  of  7.8 
feet,  and  (2)  Bristol  Bar,  at  Bristol,  with  a  least  depth  off  the  steam- 
boat wharf  of  7.6  feet,  and  4.2  off  the  county  wharf.  Two  other  bars 
below,  viz,  Pope  Shoal,  about  24  miles  above  the  mouth,  and  Warren 
Beach  Bar,  about  34  miles  above  the  mouth,  were  mentioned  in  the 
report  of  the  preliminary  examination  as  worthy  of  survey,  but  they 
appear  to  offer  no  obstruction  to  the  present  standard  of  navigation. 

PLAN  OF  IMPROVEMENT. 

The  original  project*proposed  a  cut  200  feet  wide  and  from  12  to  13 
feet  deep  through  these  bars,  so  as  to  secure  a  permanent  channel  about 
100  feet  wide  and  12  feet  deep  at  low  tide,  at  an  estimated  cost  of 
$80,000.  Under  this  project  a  channel  120  feet  wide  and  12  feet  deep 
was  dredged  at  Bristol  Bar.  Upon  examination  of  the  river  in  1890  it 
appeared  that  a  channel  about  100  feet  wide  and  9  feet  deep  at  Swann 
Point  Bar  w6uld  afford  all  the  facilities  that  the  existing  or  immedi- 
ately prospective  demands  of  commerce  would  require.  The  steamer 
navigating  the  upper  part  of  the  river  draws,  as  stated,  but  8.5  feet 
when  fully  loaded,  but  is,  as  a  matter  of  fact,  never  fiiUy  loaded  when 
jiassing  this  bar.  So  far  as  could  be  learned  few  sailing  vessels  go  as 
high  up  as  Bristol,  and  none  drawing  as  much  as  9  feet.  The  project 
was  therefore  modified  so  as  to  provide,  in  addition  to  the  channel  al- 
ready dredged  at  Bristol  Bar,  a  channel  at  Swann  Point  Bar  about  100 
feet  wide  and  9  feet  deep,  to  be  supplemented  by  works  of  contraction 
if  these  should  afterward  be  found  necessary. 

WORK  DONE  AND  RESULTS  OBTAINED. 

The  first  appropriation  was  made  August  11,  1888,  amounting  to 
$5,000,  which  was  applied  to  dredging  by  contract  at  Bristol  Bar.  A 
channel  12  feet  deep,  120  feet  wide,  and  794  feet  long,  was  dredged  from 
the  12-foot  curve  at  the  lower  end  of  the  bar  to  a  point  about  250  feet 
above  the  steamboat  whar£    The  amount  of  dredging  was  18,295  cubic 
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yards,  and  the  channel  was  completed  January  2, 1890.    The  material 
was  mud. 

In  the  river  and  harbor  actof  September  19, 1890,  an  appropriation  of 
$6,000  was  made  for  this  improvement.  Under  this  appropriation  dredg- 
ing by  contract  at  Swann  Point  Bar  was  commenced  April  9, 1891,  and 
completed  Jilne  4, 1891.  A  channel  9  feet  deep  and  132  feet  wide  was 
dredged  through  the  bar.  This  width  of  cutting  will  give  a  bottom 
width  of  fully  100  feet,  when  the  sides  of  the  channel  have  assumed 
their  natural  slope.  The  tota,l  amount  of  dredging  was  19,525.7  cubic 
yards,  which  was  removed  in  scows.  The  dredged  ohannel  is  about 
2,250  feet  long. 

FUTURE  OPERATIONS. 

The  work  already  done  on  this  river  is  sufficient  for  its  present  trade 
and  navigation.  It  is  possible  that  works  of  contraction  may  be  re- 
quired to  maintain  the  channel  at  Swann  Point  Bar,  the  bar  being  com- 
I)osedof  mud;  but  this  question  can  only  be  determined  by  surveys  to 
be  made  in  the  future.  If  the  trade  of  the  river  should  increase  so  as 
to  demand  deeper-draft  steamers  and  vessels,  a  plan  of  improvement 
corresponding  to  these  demands  will  be  proposed,  but  at  the  present 
time  no  further  appropriations  are  recommended. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

August  11,  1888 .* * $5,000 

September  19, 1890 6,000 

Total 11,000 

The  work  is  in  the  collection  diHtrict  of  Annapolis.    The  nearest  light-house  Is  that 
at  Drum  Point,  Maryland. 

Money  statement, - 

July  1, 1891,  balance  unexpended $1, 184. 84 

June  30, 1892,  amount  expended  during  fiscal  year 263. 97 

July  1, 1892, balance  unexpended 920,87 


COMMERCIAL  STATISTICS. 


Efforts  were  made  to  obtain  commercial  statistics,  but  the  information  received 
was  not  sufficiently  definite  for  use.  It  was  reported,  however,  that  the  business 
done  in  1891  was  larger  than  it  has  been  for  many  years. 


J  8. 

IMPROVEMENT  OF  RAPPAHANNOCK  RIVER,  VIRGINIA. 

DESCRIPTION. 

The  Eappahannock  Eiver  is  navigable  from  its  moutli  in  Chesa- 
peake Bay  to  Fredericksburg,  Va.,  a  distance  of  106  miles.    The  lower 
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part  of  the  river  lias  the  character  of  a  tidal  estuary,  the  width  varying 
from  1  to  3.5  miles.  The  ruling  depth  at  the  mouth  is  5  fathoms,  and 
this  depth  holds  to  Jones  Point,  2d  miles  above,  while  17  feet  can  be 
carried  to  within  1  mile  of  Tappahannock,  which  is  41  miles  from  the 
mouth.  Above  Tappahannock  the  river  has  a  tortuous  course,  and 
above  Port  Eoyal,  29  miles  from  Fredericksburg,  it  flows  between  high 
banks.  The  width  at  Fredericksburg  is  about  350  feet,  gradually  in- 
creasing to  about  1,500  feet  at  Port  lS)yal.  In  1871,  prior  to  the  incep- 
tion of  the  improvement,  6  feet  could  be  carried  within  a  mile  of  Fred- 
ericksburg, and  then  4  feet  to  the  town. 

The  Bappahannock  Eiver  drains  a  large  area  of  agricultural  country 
and  is  subject  to  freshet*.  The  highest  knownfreshet  occurredin  June, 
1889,  when  the  river  rose  to  32.8  feet  above  low4ide  at  Fredericksburg. 
The  freshet  slope  falls  below  Fredericksburg  as  the  river  widens. 
Freshets  are  but  little  felt  at  Port  Boyal,  and  not  at  all  at  Tappahan- 
nock. They  bring  down  large  quantities  of  sediment,  and  are  the  chief 
frictors  in  bar  formation.  Tides  range  froia  2.5  feet  at  the  mouth  to  3.4 
feet  at  Fredericksburg. 

OBIOmAX  CONDITION. 

The  obstructions  to  navigation  lie  between  Tappahannock  and  Fred- 
ericksburg 65  miles.    The  original  condition  of  the  bars  was  as  follows : 

Naylor  Mole^  44  miles  above  the  mouth.  A  detailed  survey  of  the 
bar,  made  in  1885,  showed  the  least  depth  to  be  10.7  feet.  The  length 
of  the  bar  between  the  15-foot  curves  was  11,000  feet.  Borings  showed 
sand,  mud,  and  gravel. 

Namatico  Reach^  72  miles  above  the  mouth  and  4  miles  below  Port 
BoyaL  The  ruling  depth  on  the  bar  is  10.1  feet  (survey  of  1885),  al- 
though in  the  track  which  can  be  conveniently  followed  by  steamers 
the  depth  is  8.3  feet.  The  length  of  the  bar  between  the  15- foot  curves 
is  5,5^  feet.    The  bar  is  composed  for  the  most  part  of  soft  mud. 

Parleyvale  Bar.  94  miles  above  the  mouth,  and  12  miles  below  Fred- 
ericksburg. In  i881,  before  improvement,  9  feet  could  be  carried  over 
this  bar,  although  the  depth  on  the  best  course  was  8.3  feet.  The  bar 
was  composed  of  sand,  mud  and  gravel,  and  was  about  200  feet  long  be- 
tween the  10-foot  curves. 

CasUe  Ferry  Bar^  93  miles  above  the  mouth  and  8  miles  below  Fred- 
ericksburg. The  least  depth  in  1876,  before  improvement,  was  8.4  feet, 
and  the  length  between  the  10-foot  curves  1,400  feet..  The  bar  is  com- 
posed of  sand  and  mud. 

8pott9icood' Bar^  102  miles  above  the  mouth,  4  miles  below  Fredericks- 
burg. In  1871  this  bar  was  6,400  feet  long,  with  a  least  depth  of  6  feet 
at  the  "  cross  over,"  where  there  were  three  wrecks  sunk  during  the 
late  war.  Before  improvement  this  was  the  most  troublesome  bar  on 
the  river  below  Fredericksburg  Bar,  and  steamers  often  grounded  here. 

Pratt  Reach  Bar^  103  miles  above  the  mouth  and  3  miles  below  Fred- 
ericksburg. The  ruling  depth  before  improvement  was  8.1  feet,  and 
the  length  between  the  10-foot  curves  about  1,000  feet.  The  bar  is 
formed  of  sand  and  mud. 

Berruird  Bar,  104  miles  above  the  mouth,  and  2  miles  below  Fred- 
ericksburg. The  ruling  depth  before  improvement  was  9.1  feet  and  the 
length  between  the  10-foot  curves  about  400  feet.  The  material  is  sand 
and  gravel. 

Pollock  Bar,  105  miles  above  the  mouth  of  the  river  and  one  mile 
below  Frederii^burg.    The  bar  was  about  700  feet  long  in  1882,  be- 
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fore  its  improvement  was  commenced,  and  the  ruling  depth  7  feet.  At 
the  head  of  the  bar  and  near  the  right  bank  there  was  a  ledge  of  rock 
on  which  the  depth  was  from  6  to  7  feet. 

Frederwksburg  Bar. — This  bar  commences  1  mile  below  the  railroad 
bridge  at  Fredericksburg,  and  extends  up  to  and  along  the  entire 
wharf  front  of  the  town  to  the  bridge.  The  ruling  depth  in  1871  was 
4  feet.  The  bar  was  formed  and  is  constantly  renewed  by  deposits  of 
sand  brought  down  by  the  recurring  freshets.  In  1871  six  wrecks  ob- 
structed the  channel  over  this  bar. 

The  navigation  of  the  Rappahannock  is  sometimes  obstructed  by 
trees  and  snags  carried  into  the  river  by  freshets. 

PCAN  OF  IMPROVEMENT. 

The  original  project,  approved  in  1871,  was  to  secure  a  channel  100 
feet  wide  and  10  feet  deep  by  dredging  and  the  construction  of  dikes 
from  Fredericksburg  to  Tappahannock,  the  wrecks  obstructing  the 
channel  to  be  removed.  The  first  estimate  of  the  cost  of  this  improve- 
ment was  $83,760.  In  1879  the  project  was  amended  so  as  to  provide 
for  dredging  a  channel  100  feet  wide  and  10  feet  deep  through  the  bars 
between  Fredericksburg  and  Port  Eoyal,  and  one  200  feet  wide  and  15 
feet  deep  between  Port  Royal  and  Tappahannock  for  a  larger  class  of 
vessels.  The  depths  secured  by  dredging  were  to  be  maintained  by 
a  system  of  wing  dams  and  training  dikes.  The  total  estimated  cost 
of  the  revised  project  was  $381,500. 

^  WORK  DONE  AND  RES^ULTS  OBTAINED. 

The  first  appropriation  for  the  improvement  was  made  March  3, 1871, 
amounting  to  $15,000.  From  March  3, 1871,  to  June  30, 1890,  fourteen 
approprfations  have  been  made,  ranging  from  $5,000  to  $25,000,  and 
aggregating  $199,500.  These  appropriations  have  been  expended  in 
imx)roving  the  seven  bars  between  Fredericksburg  and  Port  Royal,  by 
dredging,  the  construction  of  dikes,  and  the  removal  of  wrecks  and 
snags. 

The  following  table  gives  the  results  of  the  improvement  at  each  of 
the  bars  in  January,  1890: 


Locality. 


Fredci  icksburg  Bar,  below  atcamboat  wharf 

Pollock  Bar 

Bernard  Bar 

Pratt  Bar 

Spott«wood  Bar,  upper 

Spottswood  Bar,  lower .* i 

Cfastle  Ferry  Bar 

Farleyvale  Bar t 


Depth  at 
low  water 
before  im- 
proyement. 


Least  chan- 
nel depth 
at  low 

wat^,  Jan- 
nary.  1890. 


FHt. 


t8 
9 
9 
9 

8.5 
8 

9.5 
9.5 


•About. 

fA  HmnU  bar  exists  at  and  immediately  below  the  steamboat  wharf,  at  which  the  least  depth  is 
about  6.5  feet;  but  it  is  comparatively  unimportant,  since  it  is  just  at  the  head  of  navigation. 

Stated  in  general  terms,  about  two-thirds  of  the  work  to  be  accom- 
plished under  the  project  between  Fredericksburg  and  Farleyvale,  a 
distance  of  12.0  miles,  has  been  done. 
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APPROPRIATIONS. 

# 

The  following  approx)riatioii8  have  been  made: 


March  3,1881 $15,000 

August  2,1882 17,000 

Julys,  1884 20,000 

Augusts,  1886 20,000 

August  11, 1888  ($15,000,  <Tf  which 

$3,000  was  for  Urbana) 12,000 

September  19, 1890 15,000 

July  13,  1892 20,000 


Match  3, 1871 $15,000 

June  10, 1872 15,000 

March  3, 1873 16,000 

June23,1874 7,000 

March  3, 1875 5,000 

August  14,1876.., 10,000 

June  18,1878 13,500 

March  3, 1879 10,000 

June  14, 1880 25,000 

The  work  Is  iu  the  collection  district  of  Tappahanuock,  which  is  the  nearest  port 
of  entry.  The  nearest  light-house  is  Bowler  Rock  light-house  in  the  fifth  light-house 
district. 

Money  statement 

July  1, 1891,  balance  unexpended $14,162.83 

June  30,  1892,  amount  expended  during  fiscal  year 11, 193. 24 


July  1,  1892,  balance  unexpended  . . 
July  1,  1892,  outstanding  liabilities 


2,969.59 
119.00 


July  1,  1892,  balance  available 2,^50.59 

Amount  appropriated  by  act  approved  July  13,  1892 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 22, 850. 59 


'  Amouut  (estimated)  required  for  completion  of  existing  project 144, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1894    25, 000. 00 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  BTATISTICS. 

Tonnag^for —  Tons. 

1888 83,600 

1890 88,880 

Efforts  were  made  to  procure  commercial  statistics  for  1891,  but  no  satisfaotoiy 
statement  could  be  obtained. 


J  9. 

IMPROVEMENT  OF  URBANA  CREEK,  VIRGINIA. 

ORiaiNAL  CONDITION. 

Urbana  Greek  is  a  tributary  of  the  Bappahannock  Biver,  which  it 
enters  16  miles  above  the  month.  li^avigation  was  obstructed  in  1874 
by  a  bar  outside  the  mouth,  over  which  but  6.5  feet  could  be  carried. 
Iu  1882,  after  the  improvement  had  been  commenced,  a  shoal  witiiin 
the  creek  having  a  least  depth  of  7  feet,  and  near  the  town  of  Urbana, 
was  regarded  as  an  obstruction  to  steamboat  navigation. 

PLAN  OF  IMPROVEMENT. 

The  approved  project,  adopted  in  1879,  was  the  excavation  of  a  chan- 
nel 150  feet  wide  and  10  feet  deep  through  the  outer  bar,  at  an  esti- 
mated cost  of  $20,000.  The  project  was  modified  in  1883  so  as  to  include 
dredging  a  channel  through  the  shoal  within  the  creek,  and  in  1888  so 
as  to  include  a  system  of  dikes  or  jetties  along  the  sand  spit  at  the 
mouth  to  prevent  the  natural  channel  from  closing.  The  revised  esti- 
mate for  the  entire  project  was  $34,580. 
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WORK  DOjraj  AND  RESULTS  OBTAINED. 

From  March  3, 1879,  to  August  11,  1888,  five  appropriations  ranging 
from  $2,500  to  $5,000  and  aggregating  $18,500,  were  made  and  expended 
in  dredging  channels  through  the  bar  outside  the  mouth,  and  the  shoal 
within  the  creek,  and  in  the  construction  of  dikes  and  jetties  on  the 
sand  spit-    From  1883  to  1889  work  was  suspended  for  want  of  funds. 

In  1882  the  channel  through  the  outer  bar  had  been  dredged  to  a 
width  of  140  feet  and  a  depth  of  10  feet,  but  owing  to  the  action  of 
storms  and  the  cessation  of  work  the  width  had  diminished  to  90  feet. 
The  natural  channel  has  been  widened  at  the  end  of  the  sand  spit,  and 
at  the  turn  just  outside  the  spit.  A  channel  10  feet  deep  and  from  80 
to  170  feet  wide  has  been  dredged  at  the  shoal  inside  the  creek.  Two 
jetties  and  a  dike  have  been  built  on  the  sand  spit. 

The  river  and  harbor  act  approved  September  19, 1890,  appropriated 
$3,000  for  continuing  the  improvement.  On  May  28, 1801,  a  contract 
was  entered  into,  after  public  advertisement,  witti  Frank  C.  Somers,of 
Camden,  N.  J.,  for  widening  the  natural  channel  by  dredging  at  the  end 
of  the  sand  spit,  the  price  being  26.5  cents  per  cubic  yard.  Work  under 
this  conti-act  was  commenced  October  26, 1891,  and  completed  November 
20, 1891.  The  depth  made  was  10  feet  at  low  tide,  and  the  channel  width 
was  increased  by  70  feet.  The  total  amount  of  dredging  under  the  con- 
tract was  5,674  cubic  yards.  The  d  redged  material  was  sand,  and  was  re  - 
moved  in  scows  and  dumped  in  deep  water  in  the  Eappahannock  River 
about  1.5  miles  below  the  mouth  of  the  channel.  No  work  was  done  on 
the  jetties  during  the  fiscal  year  ending  June  30, 1892. 

PUTUBE  OPERATIONS. 

For  the  completion  of  the  work  under  the  existing  project  there  re- 
mains the  further  dredging  of  the  channel  through  the  outer  bar  and 
the  shoal  within  the  creek,  and  the  construction  of  jetties.    Qwin^  to 
the  exposed  position  of  the  outer  bar  it  will  be  difficult  to  maintain  a 
channel  through  it.    Past  experience  shows  that  without  protecting 
works  a  dredged  channel  must  eventually  shoal  from  the  action  of  the 
east  to  northeast  storms,  while  protecting  works  in  such  an  exposed 
locality  must  necessarily  be  expensive.    While  the  improvement  made 
lias  been  of  benefit  to  navigation  by  permitting  the  entrance  of  sailing 
Tessels  to  the  creek,  the  steamers  do  not  use  the  channel,  but  land  at  a 
wharf  on  the  Rappahannock  about  1 .6  miles  from  the  town.    The  pilots 
of  steamers  are  opposed  to  entering  the  creek,  as  they  find  the  bend  in 
the  natural  channel  just  outside  the  spit  difficult,  if  not  dangerous,  in 
northeast  and  northwest  winds.    If  this  improvement  is  to  be  con- 
tinued, larger  appropriations  should  be  made.    The  amount  required  to 
complete  the  existing  project  is  $10,080. 
The  following  appropriations  have  been  made: 

March3, 1879 $5,000 

Jane  14, 1880 2,500 

March  3, 1881 4,000 

Angiirt2,1882 4,000 

Aagnst  U,  1888  (included  in  appropriation  of  $15,000  for  Rappahannock 

larer) 3,000 

Member  19,' 1890 3,000 

Ji5yl8,1892.. 3,000 

Total 24,500 

,  Urhana  is  a  port  of  entry  in  the  collection  district  of  Tappahannock.    The  nearest 
%ht-hoQ8e  is  &iat  at  Bowler  Book. 
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Money  statement 


f 


July  1, 1891,  balance  unexpended *. $3,000.00 

June  30,  1892,  amount  expended  during  fiscal  year 1,  859. 0-4 

July  1,  1892,  balance  unexpended 1, 140.96 

July  1,  1892,  outstanding  liabilities 175.00 

July  1,  1892,  balance  available 965.96 

Amount  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893  ..w 3, 965. 96 

{Amount  (e8tima,ted)  required  for  completion  of  existing  project 10, 080. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  10, 080. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  liver  and 
harbor  acts  of  1866  and  1867. 


COMMBUCIAL  STATISTICS. 

Tonnage  for  calendar  year —  Tons. 

1890 5,350 

1891,  reported  by  Mr.  F.  A.  Bristow  as 19,500 

reported  by  Mr.  J.  D.  Cressit  as 22, 100 

Arrival  and  departure  of  vessels,  1891. 

Tonnage. 

Steamers  drawing  leas  than  10  feet 10  1,000 

Sailing  vesaeU  drawing  less  than  10  feet 100  5,000 


J    10. 

IMPROVEMENT  OF  YORK  RIVER,  VIRGINIA. 
ORIGINAL  CONDITION. 

The  York  Eiver  is  formed  by  the  union  of  the  Mattaponi  and  Pa- 
munkey  rivers  at  West  Point,  Va.,  is  41  miles  in  length,  and  empties  in- 
to Chesapeake  Bay  about  16  miles  above  Old  Point.  Entering  the 
river  24  feet  can  be  carried  for  32  miles  up  to  Potopotank  Bar,  9  miles 
below  West  Point.  In  1880  the  ruling  depth  on  this  bar  was  18.5  feet, 
and  its  length  between  the  20-foot  curves  was  2,200  feet.  The  next 
obstruction  to  navigation  is  West  Point  Bar,  which  commences  about 
2  miles  below  West  Point  and  extends  up  to  West  Point.  West  Point 
is  the  shipping  point  of  the  Richmond  and  West  Point  Terminal  Bailr 
road  system.  The  wharves  from  which  shipments  are  made  are  built 
within  the  moutli  of  the  Pamunkey  River,  and  further  obstruction  to 
navigation  was  found  in  shoal  water  in  front  of  these  wharves. 

PLAN  OF  IMPROVEMENT. 

The  original  project,  adopted  in  1880,  proposed  the  dredging  of  a 
channel  22  feet  deep  and  200  feet  wide  through  the  bars  at  Potopotank 
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and  West  Point,  with  an  increased  width  at  the  wharves  at  West 
Point.  In  1884,  on  account  of  the  increased  trade,  the  project  was  modi- 
fied, by  increasing  the  width  of  the  proposed  channel  to  400  feet  at  a 
total  estiihated  cost  of  $256,000.  In  1887  the  project  was  again  amended 
to  include  the  construction  of  a  dike  along  the  right  bank  of  the  river 
at  West  Point  Bar,  in  order  to  prevent  the  deposit  of  silt  in  the  dredged 
chann^.  The  estimated  cost  of  this  dike  was  $52,800,  making  the  total 
estimated  cost  of  the  improvement  $308,800. 

WORK  DONE  AND  RESULTS  OBTAINED. 

From  June  14, 1880,  to  August  11, 1888,  six  appropriations,  ranging 
from  $10,000  to  $30,000,  and  aggregating  $128,750,  were  made  for  this 
improvement. 

Up  to  June  30, 1890,  the  following  work  had  been  done:  A  channel 
105  feet  wide  and  22  feet  deep  was  dredged  in  1880-'81  through  Potop- 
otank  Bar,  58,809  cublic  yards  of  material  having  been  dredged,  at  15 
cents  per  cubic  yard.  This  channel  in  January,  1890,  had  a  depth  of 
from  20.8  to  21.7  feet.     ^ 

At  West  Point  Bar  795,704  cubic  yards  were  dredged  from  1881  to 
1889  under  successive  appropriations  at  rates  varying  from  8.5  to  16 
cents  per  cubic  yard,  which  gave  a  channel  through  the  bar  with  a  width 
varying  from  161  to  257  feet,  and  a  depth,  exclusive  of  the  center  cut, 
of  not  less  than  22  feet.  Under  a  modification  of  the  project  by  the 
Secretary  of  War,  January  4, 1889,  a  cut  40  feet  wide  and  24  feet  deep 
was  dredged  near  the  center  of  the  channel  from  the  lower  wharf  at 
West  Point  to  the  second  turn  in  the  channel.  In  January,  1890,  the 
ruling  depth  in  this  cut  had  been  reduced  by  silting  to  20.6  feet  and  in 
t^e  rest  of  the  channel  to  19  feet.  From  the  commencement  of  the  im- 
provement in  1881  to  June  30,  1890,  it  has  been  necessary  to  redredge 
152,595  cubic  yards  of  silting  which  was  not  provided  for  in  the  original 
estimate,  or  about  one-fifth  of  the  total  amount  dredged  at  West  Point 
Bar.    The  total  amount  exi)ended  to  June  30, 1891,  was  $129,910.17. 

In  the  river  and  harbor  act  approved  September  19, 1890,  an  appro- 
priation of  $30,000  was  made  for  continuing  the  improvement.    After 
due  public  advertisement  a  contract  was  entered  into  on  March  9, 1891, 
with  the  Baltimore  Dredging  Company,  of  Baltimore,  Md.,for  dredging 
material  from-  the  channel  and  depositing  it  in  embankment  on  the  flats 
along  the  line  of  the  projwsed  dike  at  14^  cents  per  cubic  yard.^  Owing 
to  the  extremely  soft  character  of  the  mud  composing  the  flats*  the  for- 
mation of  the  embankment  was,  after  repeated  eft'orts,  found  to  be  im- 
practible,  and  on  May  11, 1891^  a  supplemental  agreement  was  entered 
iiito  with  the  Baltimore  Dredgmg  Company  for  dredging  in  the  channel 
at  9  cents  per  cubic  yard,  and  depositing  the  material  on  dumping 
grounds  along  the  river  to  be  secured  by  the  contractor,  but  subject  to 
the  approval  of  the  engineer.    The  circumstances  attending  the  modifi- 
cation of  this  contract  are  ftilly  set  forth  in  the  annual  report  of  June 
30, 1891. 

Dredging  under  the  modified  contract  was  commenced  June  10, 1891, 
and  at  the  close  of  the  last  fiscal  year,  June  30, 1891,  was  still  in  prog- 
w«s.  Prom  June  10  to  July  20,  1891,  a  channel  160  feet  wide,  22  feet 
deep,  and  about  2,700  feet  long,  was  dredged  in  front  of  the  West  Point 
wharves,  this  work  being  at  the  upper  end  of  the  400-foot  channel  pro- 
P^>8ed  under  the  approved  project. 
I>oring  the  cessation  of  dredging-  operations  the  lower  end  of  the 
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channel  at  the  turn — between  Buoys  13  and  15 — ^had  shoaled  to  about 
18  feet  in  depth  at  low  tide.  This  part  of  the  channel  was,  therefore, 
redredged  for  a  distance  of  about  3,300  feet  to  22  feet  in  depth,  and  to 
a  width  of  160  feet.  #Work  under  this  contract  was  closed  September 
3, 1891.  The  total  amount  of  dredging  was  166,130  cubic  yards.  Of 
this  amount  95,173  cubic  yards  was  redredging.  The  material  found 
^  near  the  wharves  was  mud  and  sand,  the  latter  forming  the  lower 
stratum.  The  material  in  the  lower  channel  was  very  soft  mud.  The 
dredgings  were  deposited  on  a  dumping  ground  on  the  Mattaponi 
River  above  West  Point,  and  also  within  the  9-foot  curve  on  the  left  of 
the  York  River  Ohannel  near  Hackley  Creek.  G-reat  difficulty  was  ex- 
perienced in  finding  dumping  grounds.  All  available  grounds  for  scow 
dumping  near  West  Point  are  now  filled.  The  flats  on  either  side  of 
the  channel  are  extensively  occupied  by  oyster  beds,  the  owners  of 
which  object  strenuously  to  any  fxirther  dumping. 

FUTUBE  OPERATIONS. 

Future  operations  proposed  are  the  comi)letion  of  the  channels  at; 
West  Point  and  Potopotank  bars,  and  the  construction  of  the  dike  at 
West  Point  Bar,  in  order  to  maintain  the  channel  secured  by  dredging. 

Occupants  of  oyster  beds  on  these  flats  object  to  the  construction  of 
the  dike,  and  claim  that  it  will  injure  their  oyster  beds. 

On  the  basis  of  the  original  estimate  the  amount  required  for  the 
completion  of  the  project  is  $115,050,  but  owing  to  the  continued  shoal- 
ing of  the  channel,  this  amount  will  probably  be  insufficient. 

The  trade  of  the  York  River  is  large,  increasing,  and  important.,  and 
the  improvement  is  worthy  of  liberal  appropriations  by  Congress. 

APP7?.0PBI  ATIONS. 

The  following  appropriations  have  been  made: 

June  14, 1880 $10,000 

March  3,  1881 25,000 

Auguflt2,  1882 25,000 

Julys,  1884 20,000 

Augusts,  1886 18,750 

August  11,  1888 30,000 

September  19,  1890 30,000 

July  13,  1892 35,000 

This  work  is  in  the  coUection  district  of  Richmond,  which  is  the  nearest  port  of 
entry.    The  nearest  light-house  is  BeU  Rock,  in  the  Fifth  light-house  district. 

Money  statement 

July  1, 1891,  balance  unexpended .*.  $28, 879. 83 

June  30, 1892,  amount  expended  during  fiscal  year 16, 054. 01 


July  1, 1892,  balance  unexpended 12, 825. 82 

Amount  appropriated  by  act  approved  July  13, 1892 85, 000. 00 


Amount  available  for  fiscal  year  ending  June  30,  1893 47, 825. 82 


'Amount  (estimated)  required  for  completion  of  existing  project 115, 050. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  100, 000. 00 
Submitted  in  compliance  with  requirements  of  seotiona  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 

(FamiBlied  by  Mr.  B.  T.  Lamb,  W^t  Point,  Va.,  for  calendai*  year  1891.) 

Tons. 

Coal 10,960 

Cotton 89,227 

Farm  produce 5,641 

Grain 3,220 

Iron 43,897 

Lnmber 7,848 

Oystera 12,400 

'General  merchandise 70, 355 

Railroad  ties 14,140 

Tobaeco 175 

Wood 45,900 

Rosin .'....  100 

Oil 475 

VesteU  arriving  and  departing, 

Kmnber. 

Steamers  drawing  10  feet  or  more. 727 

Steamers  drawing  less  than  10  feet 104 

VesseU  drawing  10  feet  or  more ' 178 

Vessels  drawing  lees  than  10  feet 824 

Bargesy  flatboats,  etc 191 

Statement  of  tonnage  by  years. 
Reported  for —  Tona. 

1888 285,480 

1889 328, a53 

1890 418,190 

1891 304,338 

Ho  new  lines  of  transportation  were  established  in  1891. 


J". 


IMPROVEMENT  OF  MATTAPONI  RIVER,  VIRGINIA. 

The  Mattaponi  Kiver  is  navigable  for  small  steamers  and  vessels  from 
it«  month  at  West  Point  to  Ayletts,  a  distance  of  abont  52  miles,  and 
can  6e  made  navigable  for  barges  for  26  miles  above  Ayletts,  to  Munday 
Bridge.  The  obstructions  to  5.6-foot  navigation  below  Ayletts  are  as 
follows: 


Pesil^natioa. 


Approxi- 
mate dis- 
tance 
below 

Ayletts. 


LitnieBar 

^oIHukq  Bar 

ijwqwIiIeBar. 


WaftarBar. 
OidHftUBar. 


Miles. 

11 

8 

7 

4 
1 


Len^h 
of  bar. 


Feet. 
2,900 
3.500 
1,200 
800 
1,000 
000 


Rnling 
depth. 


!     Feet. 


3.6 
3.4 
2.0 
2.0 
2.5 
2.6 


Of  the  above-named  bars  only  the  first  two  have  been  surveyed,  and 
the  lengths  and  depths  at  the  others  are  approximate  only.    Above 
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Ayletts  there  were  eight  bars,  but  no  work  on  them  was  proposed. 
The  river  was  also  obstructed  by  snags,  overhanging  trees,  and  wrecks. 

PLAN  OF  IMPROVEMENT. 

'  The  proposed  plan  of  improvement  was  to  remove  snags,  logs,  lean- 
ing trees,  wrecks,  etc.,  below  Munday  Bridge,  and  to  improve  the  bars 
below  AylettvS  so  as  to  give  a  depth  of  5.6  feet  at  low  tide,  and  a  chan- 
nel width  of  40  feet. 

WORK  DONE  AND  RESULTS  OBTAINED. 

From  June  14,  1880,  to  August  11, 1888,  five  appropriations,  ranging 
from  $2,500  to  $5^000  and  aggregating  $16,300,  had  been  made  for  this 
work  and  the  entire  amount  expended.  On  June  30, 1890,  the  follow- 
ing results  had  been  obtained:  Snags,  wrecks,  and  overhanging  trees 
had  been  removed  from  Bobinson  Bar  to  Munday  Bridge,  a  distance  of 
about  34  miles,  and  2,226  linear  feet  of  dike  had  been  built  at  Bobin- 
son Bar.  liTo  dredging  has  yet  been  done  on  the  river.  In  the  river 
and  harbor  act  approved  September  19, 1890,  an  appropriation  of  $3,000 
was  made,  $1,500  of  which  could  be  expended  above  Ayletts.  As  this 
amount  was  insufficient  for  dredging  operations  it  was  applied  to  the 
removal  of  snags,  logs,  and  similar  obstructions  which  accumulate  each 
year  and  obstruct  navigation.  The  plant  formerly  used  for  this  pur- 
pose on  the  Bappahannock,  Mattaponi,  and  Pamunkey  rivers  had  be- 
come woi^n  out,  and  it  became  necessary  to  build  ^  new  plant  before 
snagging  could  be  commenced.  Plans  were  prepared  and  proposals  in- 
vited for  the  construction  of  a  plant  consisting  of  one  combined  steam 
bolster  and  pile-driver,  one  scow,  and  two  flatboats.  A  contract  for 
the  same  was  entered  into  with  fl.  T.  Morrison  &  Co.,  of  Petersburg, 
Ya.,  for  the  sum  of  $6,129.75,  and  at  the  close  of  the  fiscal  year  the  plant 
was  nearly  completed. 

On  July  15, 1891,  it  was  delivered  at  West  Point,  Va.,  and  first  used 
on  the  Pamunkey  Biver.  One-fourth  of  the  cost  of  the  plant  was 
charged  to  the  Mattaponi  Biver,  one-fourth  to  the  Pamunkey  Biver, 
and  one-half  to  the  Bappahannock  Biver. 

The  removal  of  snags,  etc.,  on  the  Mattaponi  Biver  was  commenced 
October  1, 1891.  After  refitting  and  the  purchase  of  supplies  at  West 
Point,  Va.,  the  plant  proceeded  up  the  river  as  far  as  Ayletts,  removing 
snags,  logs,  and  overhanging  trees  en  route.  An  examination  was  then 
made  of  the  river  above  Ayletts  as  far  as  Dunkirk.  Numerous  snags, 
etc.,  were  found  obstructing  the  navigation,  which  is,  however,  limit-ed 
to  7  scows  towed  by  a  small  tugboat  and  conveying  chiefly  railroad 
ties  and  sawed  lumber.  The  plant  continued  up  the  river  to  Dunkirk, 
removing  obstructions,  and  reached  that  place  on  November  7, 1891. 
The  return  trip  was  then  made,  and  snags,  trees,  etc.,  passed  over  in 
going  up  the  river  were  removed.  West  Point  was  reached  on  Novem- 
ber 21, 1891. 

The  work  done  during  the  season  is  as  follows: 

Number. 

Snags  removed 1(» 

Logs  removed ^ 27 

Overhanging  trees  removed , 210 

At  West  Point  the  plant  wa^ji  fitted  up  for  the  transfer  to  the  Kappa- 
hannock  lliver,  which  was  accomplished  December  11, 1891, 
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FUTURE   OPERATIONS. 

The  remaining  work  under  the  existing  project  is  as  follows:  The 
completion  of  tb^  dikes  at  Robinson  Bar  and  the  construction  of  those 
proposed  at  Latane  Bar,  and  the  dredging  of  channels  at  all  of  the  bars 
below  Aylett«  having  a  ruling  depth  of  less  than  5.5  feet.  Snags  and 
fallen  trees  accumulate  each  year  and  will  require  removal.  The  esti- 
mated amount  required  for  the  completion  of  the  existing  project  is 
$48,800,  but  as  instrumental  surveys  have  been  made  of  but  two  bars 
this  estimate  will  be  subject  to  future  revision. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

JnneU,  1880 $2,500 

March  3,  1881 3,300 

Julys,  1884 2,500 

Aiign«t5,  1886 5,000 

August  11,  1888 3,000 

September  19, 1890 3,000 

July  13,  1892 4,000 

The  work  is  in  the  collection  district  of  Riclimond,  which  is  the  nearest  port  of 
entry.    The  nearest  light-house  is  Bell  Rock,  Va. 

Money  statement 

July  1, 1891,  balance  nnexpended $3,003.11 

Juiie  30,  189^,  amount  expended  during  fiscal  year 2, 870. 50 

July  1, 1892,  balance  unexpended 132. 61 

Amount  appropriated  by  act  approved  July  13,  1892 4, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 4, 132. 61 

r  Amount  reetimated)  required  for  completion  of  existing  project 48, 800. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  y  ear  ending  J  une  30, 1894    10, 000. 00 
)  Submitted  in  conmliance  with  requirements  of  sections  2  of  river  and 
V.  harbor  acts  of  1866  and  1867. 


•t 


COMMKRCIAL  STATISTICS. 


Receipts  and  shiprnenis  for  calendar  years  1800  and  1891, 


Class  of  goods. 


^WB  prodocU 
Grain 


Tim 

Void 


ToUl 


1800. 


Tont. 


7, 700 

10,400 

6.900 

7,650 


32,660 


1891." 


Tons. 
2.400 
1,000 
1,200 
3, 120 
5,640 
38.700 


52,060 


*  Furniahwl  by  Mr.  E.  T.  Lamb,  We»t  Toint,  Va. 

It  is  reported  that  a  steameT  1  ine  between  Walkerton  and  Dunkirk  was  established 

during  the  year. 
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J    12. 

IMPROVEMENT  OF  PAMUNKEY  RIVER,  VIRGINIA. 

The  Pamunkey  Biver  is  navigable  from  its  mouth  at  West  Point, 
on  the  York  Eiver,  to  Hanovertown  or  Dabney  Ferry,  a  distance  of 
about  69  miles.  Seven  feet  can  be  carried  to  Piping  Tree  Ferry,  a 
distance  of  43  miles.  The  following  are  the  principal  bars  obstructing 
navigation: 


DeaignaMmi, 


Spring  Bar 

Skidmore  Bar  . . . 
Wliikle  Back  Bar 
PotomoT  Creek.. 
Indian  Table.... 


Distance 

Length 

above 

West  Point. 

bar. 

Miles. 

FeU. 

43.5 

700 

47.5 

000 

53.5 

700 

56. 

400 

58. 

Least 
depth. 


FetL 


5.6 
6.8 
8. 
1.5 


(*) 


*  Exposed  at  low  tide. 

In  addition  to  these  bars,  navigation  was  originally  obstructed  by 
numerous  wrecks,  logs,  snags,  and  overhanging  trees. 

PLAN  OF  IMPROVEMENT. 

The  project  for  the  improvement,  adopted  in  1880  and  amended  in 
1885,  provides  for  7-foot  navigation  from  West  Point  to  Bassett  Ferry, 
47  miles;  thence  5- foot  navigation  to  Worml^y  Landing,  54  miles  above 
West  Point,  and  thence  3-foot  navigation  to  Hanovertown,  the  7-foot 
channel  to  be  100  feet  wide  and  the  remainder  40  feet  wide.  The  wrecks, 
snags,  logs,  and  trees  obstructing  navigation  between  Garlick  Ferry 
and  Hanovertown  were  also  to  be  removed. 


WORK  DONE  AND  BESULTS  OBTAINED. 

From  June  14,  1880,  to  August  11,  1888,  five  appropriations  were 
made,  ranging  from  $2,500  to  $5,000,  and  aggregating  $15,500.  The 
following  work  has  been  done:  Snags,  logs,  and  overhanging  trees 
have  been  removed  from  the  river  between  Hanovertown  and  Gtolick 
Ferry,  a  distance  of  22.5  miles.  Parts  of  wrecks  obstructing  naviga- 
tion have  been  removed,  as  follows :  Three  at  Skidmore  Bar,  three  at 
Carter  Island,  and  one  at  White  House.  Nine  hundred  and  eleven 
feet  of  dike  have  been  constructed  at  Skidmore  and  Spring  Bars,  and 
a  channel  800  feet  long,  95  feet  wide,  and  from  6  to  7  feet  deep  has  been 
dredged  through  Skidmore  Bar. 

The  river  and  harbor  act  approved  September  19, 1890,  appropriated 
$3,000  for  continuing  the  improvement.  This  amount  was  too  small  to 
be  advantageously  applied  to  dredging  operations.  The  removal  of 
snags,  logs,  and  overhanging  trees,  which  are  brought  into  the  river 
each  year  by  freshets,  was,  however,  needed,  and  it  was  decided  to  ap- 
ply the  funds  to  this  work.  The  plant  formerly  used  on  the  Rappa- 
hannock, Mattaponi,  and  Pamunkey  rivers,  was  worn  out,- and  it  was 
neccessary  to  build  a  new  one  before  active  operations  could  be  com- 
menced. Plans  were  prepared  and  a  contract  entered  into  with  H.  T, 
Morrison  &  Co.,  of  Petersburg,  Ya.,  for  a  plant,  to  consist  of  a  com- 
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bined  steam  bolster  and  pile  driver,  one  scow,  and  two  flat  boats,  at  a 
cost  of  $6,129.75.  One-fourth  of  the  cost  of  the  plant  was  charged  to 
the  appropriation  for  the  Pamunkey  Eiver.  The  plant  was  delivered 
at  West  Point,  Va.,  July  15,  1891.  After  the  purchase  of  coal  and 
supplies  at  West  Point  the  plant  proceeded  up  the  river,  removing  the 
most  serious  obstructions  en  route.  !No  snags  and  but  few  logs  or 
trees  were  found  below  Skidmore  Bar,  but  above  this  locality,  near 
Clifton  Landing,  the  river  was  found  nearly  closed  to  navigation  by 
obstructions  of  this  character.  Work  was  delayed  six  days  in  August 
(25-30)  by  a  freshet,  which  rose  8  feet  above  high- water  mark.  la 
September  (7-10)  another  freshet  occurred,  rising  12  feet  above  high- 
water  mark. 

Hanovertown,  or  Dabney  Ferry,  was  reached  about  September  1, 
1891,  and  the  plant  then  turned  and  proceeded  downstream,  removing 
the  less  important  obstructions  and  those  not  seen  on  the  upward  trip. 
West  Point  was  reached  on  September  26, 1891,  and  preparations  then 
made  for  similar  work  on  the  Mattaponi  Eiver.,  The  obstructions  re- 
moved on  the  Pamunkey  Eiver  were  as  follows: 

Ko. 

Snags  removed 103 

LfOgs  removed 37 

Overhanging  and  fallen  trees  removed 103 

PUTUBE  OPERATIONS. 

The  work  remaining  to  complete  the  project  is  the  dredging  of  chan- 
nels at  Spring  Bar  and  at  the  three  unimproved  bars  above,  with  such 
farther  work  in  removing  obstructions  as  may  be  found  necessary. 
The  estimated  cost  of  completing  the  project  is  $7,000. 

APPBOPRIATIONS. 

The  following  appropriations  have  been  made: 

JnneU,  1880 $2,500 

March  3,  1881 2,500 

Augiist2,  1882 2,500 

Augusts,  1886 5,000 

August  U,  1888 3,000 

September  19,  1890 3,000 

July  13, 1892 3,000 

The  work  is  in  the  collection  district  of  Richmond,  which  is  the  nearest  port  of 
eutry.    The  nearest  light-house  is  Bell  Rock,  Virginia. 

Money  statement 

JtJly  1,1891,  balance  unexpended $3,016.36 

JnneSO,  1892,  amount  expended  during  fiscal  year 2,963.02 

J«ly  1, 1892,  balance  unexpended 53.34 

Amount  appropriated  by  act  approved  July  13,  1892 /    3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 3,053.34 

f  Amount  (estimated)  required  for  completion  of  existiuK  project 7, 000. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  end  ing  June  30, 1894    7, 000. 00 
I  Snbmitted  in  comphance  with  requirements  of  sections  2  of  river  and 
I  Iiarbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 

[Fumiahed  by  Mr.  B.  T.  Lamb,  West  Pofnt,  Va.] 

Tons. 
Tonnage  for  year  1891 234^937 

JrrlvaJe  and  departures  of  vessels. 


Steam,  drawing  10  feet  or  more. . 
Steam,  dewing  le«s  than  10  feet. 
Sail,  drawing  10  feet  cht  more . ... 
S»il,  drawing  leas  than  10  feet ... 
Bargee,  flatboata,  eto 


No. 


Tonnage. 


727 

1,128,312 

104 

12,480 

49 

3,427 

52 

1,306 

ao 

2,000 

J  13- 

[Printed  in  Houae  Ex.  Boc.  No.  30,  Fifty-seoond  Congreas,  first  sessioa. 

preliminary  examination  of  eastern  branch  of  the  potomac 
river  (anaoostu  river),  including  that  portion  in  district 
of  columbia. 

United  States  Engineer  Office, 

Washington^  D.  C,  September  25^  1890. 

General:  In  compliance  with  department  order  of  September  20, 
1890,  relative  to  the  making  of  preliminary  examinatioits  of  certain 
harbors  and  rivers  in  my  district,  I  have  to  report  that  I  have  made 
siiph  an  examination  of  the  "Eastern  Branch  of  the  Potomac  Eiver, 
Maryland,  inclndlDg  that  portion  in  the  District  of  Columbia,'^  and  re- 
port as  follows: 

bo  far  as  the  portion  of  the  river  lying  beyond  the  limits  of  the  Dis- 
trict of  Columbia  and  within  the  State  of  Maryland  is  concerned,  I 
see  no  reason  for  changing  the  opinioii  already  expressed  in  my  report 
of  November  7, 1888,  that  that  portion  of  the  river  is  not  worthy  of 
improvement. 

The  lower  portion  of  the  river  is  of  much  greater  importance.  There 
is  considerable  commerce  on  this,  and  the  lack  of  wharf  room  on  the 
main  stem  of  the  river,  as  well  as  the  natural  growth  of  the  capital, 
will  cause  an  expansion  of  the  commerce  of  the  Eastern  BranclL 
More  important  than  this,  however,  at  the  present  time,  is  the  fact  that 
one  of  the  most  important  navy-yards  of  the  Government  is  located  on 
this  streiim,  and  the  channel  of  the  river  is  so  narrow,  crooked,  and 
shallow  that  but  few  Government  vessels  can  reach  the  yard.  The 
river  is  certainly  worthy  of  improvement.  A  survey  will  be  needed  to 
determine  the  nature  and  extent  of  the  improvement  and  an  estimate 
of  the  cost.  I  estimate  that  the  survey  can  be  made  tor  about  $400. 
Very  respectfully,  your  obedient  servant, 

Peter  O.  Hains, 
Lieut  Colonely  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.'S.  -A. 


/ 
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SURVEY   OF    EASTKT?\  BnANCIT   OF  THE   POTOMAC    RIVER  rANACORTIA 
RIVER),  INCLUDIA'G  THAT  PORTION  IN  DISTRICT  OF  COl^UxMBu! 

Unitep  States  Engineer  Office, 

WaMngton,  D.  0.,  October  24^  1891. 

General  :  T  have  the  honor  to  submit  the  following  report  of  a  sur- 
vey of  the  Eastern  Branch  of  the  Potomac  Eiver  (Ana^ostia  Kiver), 
including  that  portion  in  the  District  of  Columbia,  made  in  comx)liance 
with  the  requirements  of  the  act  of  September  19, 1890. 

The  harbor  and  river  act  of  August  11, 1888,  contains  an  item  direct- 
ing an  examination  or  survey  of  the  Eastern  Branch  of  the  Potomac 
River  ( Anacostia),  in  the  State  of  Maryland,  and  a  report  of  such  exam- 
ination was  made  by  me  November  7, 1888,  in  which  I  stated  that  in  my 
opinion  the  Eastern  Branch  of  tjie  Potomac  Eiver  lying  in  the  State  of 
Maryland  is  not  worthy  of  improvement  by  the  National  Government. 
So  ^  as  that  portion  of  the  river  is  concerned,  I  see  no  reason  for 
changing  the  opinion  expressed  in  that  report. 

In  re8i)ect  to  that  portion  of  the  river  within  the  District  of  Colum- 
bia the  case  is  diflFerent.  There  is  already  a  navigable  depth  of  18  feet 
up  as  far  as  the  navy -yard,  and  Congress  at  its  last  session,  in  addi- 
tion to  the  survey  above  referred  to,  authorized  the  expenditure  of 
$20,000  of  the  money  appropriated  for  the  improvement  of  the  Potomac 
Eiver  to  be  expended  in  improving  the  channel  up  to  the  navy -yard. 
Congress  also  made  an  appropriation  of  $10,000  for  improving  the 
channel,  to  be  expended  under  the  Navy  Department.  The  necessity  of 
impro\ing  the  lower  portion  of  the  river  has  thus  been  officially  recog- 
nized to  the  extent  of  appropriations  aggregating  $30,000  by  the  last 
Congress. 

The  Anacostia  is  a  tidal  estuary  of  the  Potomac.    The  river  from  its 
mouth  to  the  navy-yard  is  a  wide  stream,  and  the  channel,  though  18 
feet  deep,  is  narrow  and  crooked — so  crooked  in  fact  that  a  vessel  150 
to  200  feet  long,  drawing  15  feet  of  water,  can  scarcely  navigate  it.    On 
the  south  side  of  the  deep  channel  there  is  a  large  area  of  shoal  water 
or  flats.    Above  the  navy-yard  the  river  is  narrower,  the  average  width . 
being  about  1,200  feet  up  as  far  as  the  crossing  of  the  Pennsylvania 
Bailroad.    The  channel  depth  in  this  part  of  the  stream  is  about  13 
feet.    From  the  railroad  bridge  to  Bennings  Bridge  there  is  a  channel 
depth  of  not  less  than  6  feet,  while  much  of  it  is  from  9  to  10  feet  deep 
at  low  tide.    From  Bennings  Bridge  to  Bladensburg  the  stream  is  very 
narrow,  with  a  depth  of  less  than  6  feet  and  most  of  it  with  less  than  3 
feet.   Along  the  borders  of  the  channel,  as  far  up  as  Bennings  Bridge 
and  for  some  distance  above,  there  are  large  areas  of  flats  or  shoals 
vbich  support  a  prolific  growth  of  water  grass  and  reeds. 
Tlie  Government  has  established  at  the  navy-yard  a  magnificent  work- 
\         shop  for  the  fabrication  of  modem  guns  and  other  appliances  of  war  for 
iU  navy.    It  has  expended  and  will  continue  to  expend  large  sums  an- 
nually for  increasing  the  facilities  of  this  establishment.    This  navy-yard 
liow  seems  destined  to  become  the  great  workshop  of  the  IS'avy  Depart- 
|nent   Its  secure  position  in  time  of  war  must  of  necessity  give  it  a  prom- 
iiient  place  as  a  naval  establishment.    For  these  reasons  alone  the  Gov- 
^ment  has  an  immense  interest  in  making  the  yard  approachable  by 
some  of  its  large  vessels.    The  channel  depth,  as  stated,  is  already  18 
^  but  it  is  narrow  and  crooked,  and  it  is  no  unusual  thing  to  see  a 
GoTemment  vessel  aground  in  the  channel,  although  she  may  be  of  com- 
paratively light  draft.    The  keeping  of  the  channel  open  for  the  Navy 
^iie  hag  been  regarded  as  of  so  much  importance  that  a  steam  dredg- 


1066   REPORT  OP  THE  CHIEF  OF  ENGINEERS,  XJ.  S.  ARMY. 

ing  plant  has  for  years  been  kept  constantly  on  hand  and  frequently  at 
work  by  the  Kavy  Department,  improving  the  channel  as  well  as  the 
docks  in  front  of  the  yard.  Frequent  appropriations  have  been  made 
by  Congress  and  exj)ended  under  the  Navy  Department  for  dredging 
the  Anacostia  Biver,  no  less  than  $50,000  having  been  expended  on 
this  account  in  the  last  twenty  years.  To  say  that  the  Eastern  Branch  of 
the  Potomac  should  be  impFpved^  is  only  to  say  what  Congress  has  vir- 
tually said  when  it  made  appropriations  for  the  improvement.  Besides 
the  wants  of  the  Navy  Department,  there  are  commercial  reasons  for 
improving  the  river  between  its  mouth  and  the  navy-yard  bridge.  The 
water  front  of  this  city  is  already  overcrowded.  The  most  of  the  ship- 
ping arriving  and  departing  make  their  landings  at  wharves  along  the 
Washington  Channel.  The  wharfage  room  here  is  not  sufficient  for  the 
existing  demands  of  commerce.  The  question  of  selling  the  reservation 
of  Washington  Barracks  has  already  been  considered  in  Congress,  an^ 
more  room  is  urgently  demanded.  If  the  capital  is  to  grow,  and  grow 
it  must,  additional  wharfage  will  be  required.  The  most  available  space 
for  it  is  on  the  bank  of  the  Anacostia  between  Buzzards  Point  and  the 
navy-yard,  and  to  utilize  it  the  channel  must  be  widened  and  deepened. 

There  are  reasons,  however,  other  than  purely  commercial  ones,  which 
call  for  the  improvement  of  this  river.  Nearly  one-half  of  the  sewage 
of  the  city  of  Washington  is  discharged  into  this  stream.  As  the  city 
grows  the  amount  will  increase.  The  effect  of  this  will  be  to  cause  such 
poUution  of  the  water  that  a  most  unsanitary  state  of  affairs  will  be 
brought  about  sooner  or  later.  The  sewage  will  spread  out  on  the  flata 
and  as  these  fill  up  higher  and  higher  the  odors  from  them  will  increase 
until  a  large  part  of  the  city  bordering  on  it  will  be  rendered  unhealthy 
if  not  uninhabitable. 

The  question  seems  therefore  to  be,  not,  is  the  improvement  desirable, 
but,  how  can  it  best  be  done!  In  answering  this  question  it  is  imi>or- 
tant,  in  my  opinion,  that  temporary  exi>edients  for  ameliorating  exist- 
ing difficulties  should  not  be  adopted,  but  that  due  consideration  should 
be  given  to  the  requirements  of  the  future  as  well  as  the  present  and  a 
plan  formulated  that  looks  to  the  friture  demands  of  a  great  city.  Ap- 
propriations are  made  in  small  biennial  installments,  and  this  fact  should 
not  be  lost  sight  of,  so  that  the  work  of  each  year,  be  it  little  or  great, 
should  be  in  conlormity  to  some  comprehensive  plan.  Heretofore  the 
channel  has  been  dredged  from  time  to  time  and  the  spoils  deposited 
where  it  could  be  done  at  least  expense. 

It  is  scarcely  within  the  range  of  probabilities  that  that  portion  of  the 
river  above  the  bridge  of  the  Pennsylvania  Eailroad  Company  will 
need  improvement  for  many  years  to  come.  From  Bennings  Bridge  to 
the  navy-yard  the  river  does  not  need  improvement  at  the  present  time, 
but  doubtless  will  at  no  distant  day.  The  part  of  the  river  to  be  im- 
proved would  therefore,  for  the  present  at  least,  be  that  portion  from 
the  navy-yard  bridge  down  to  its  mouth. 

It  is  said  that  less  than  one  hundred  years  ago  vessels  of  considera- 
ble size  loaded  at  Bladensburg,  but  I  can  find  no  maps  of  the  river  that 
show  a  navigable  stream  to  that  point.  The  river  has  filled  up  consid- 
erably from  the  deposits  of  freshets,  which  deposits  have  taken  place 
from  both  directions.  The  lower  part  of  the  river  has  doubtless  suf- 
fered more  from  the  deposit  of  silt  brought  down  the  Potomac  than 
from  that  brought  down  the  river  itself,  and  the  reverse  is  doubtless 
true  with  respect  to  the  upper  part.  The  silting  process  is  still  going 
on,  and  must,  from  the  nature  of  things,  continue.  This  silting  takes 
place  only  in  times  of  freshets.  At  other  times  the  river  is  compara- 
tively clear,  but  the  deposit  from  the  sewers  is  continuous. 
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The  tidal  compartmeut  of  tlie  Auacostia  above  Poplar  Point,  as  cal- 
culated from  maps  of  the  Coast  aud  Geodetic  Survey  and  our  own,  is 
found  to  be  as  follows : 

The  area  between  a  line  normal  to  the  axis  of  the  stream  at  Poplar 
Point  and  Bennin^s  Bridge  is  37,854,200  square  feet.  The  range  of 
tides  within  this  area  is  taken  at  3  feet. 

The  tidal  area  between  Bennings  Bridge  and  Bladensburg  is  9,303,650 
square  feet.  The  range  of  tides  jat  Bladensburg  is  2.1  feet,  and  the  aver- 
age range  within  the  last-named  area  may  be  taken  as  2.6  feet.  The  tidal 
prism  between  Poplar  Point  and  Bladensburg  will  then  be  as  follows: 

Cubic  feet. 

Poplar  Point  to  Bladensburg,  37,584,200  X  3 112,752,600 

Bennings  Bridge  to  Bladensburg,  9,303,650  X  2.6 24,189,490 

Total  cubic  feet .'. ♦  136,942,090 

The  rfuvial  discharge  of  the  Anacostia  River  is  about  60  cubic  feet  per 
second,  so  that  on  the  ebb  tide  the  above  shoidd  be  increased  by  1,458,000 
cubic  feet,  and  on  the  flood  decreased  by  1,224,000  cubic  feet. 

Between  the  crossing  of  the  Baltimore  and  Potomac  Eailroad  and 
Bennings  Bridge  the  tidal  area  is  made  up  chiefly  of  flats  and  marshes, 
which  are  now  overflowed  at  high  tide,  but  which  are  gradually  silting 
up,  and  which  eventually  will  be  raised  in  this  way,  or  else  reclaimed,  so 
as  to  be  above  ordinary  high  tides.  Above  Bennings  Bridge  there  is  a 
small  area  of  flats  shoaling  in  the  same  way.  These  flats  are  already  as- 
suming a  market  value  for  agricultural  purposes,  and  at  no  distant  day 
will  be  dik^  in  if  not  otherwise  reclaimed.  They  can  not  be  depended 
on  as  a  part  of  the  tidal  compartment  of  the  river  in.  the  future.  If 
omitted,  the  tidal  pnsm  above  Poplar  Point  will  be  reduced  to  90,378,990 
cubic  feet. 

As  determined  by  the  Coast  and  Geodetic  Survey  the  duration  of 

flood  tide  is  five  hours  forty  minutes  and  of  ebb  six  hours  forty-five 

minutes,  while  the  same  authority  gives  2.9  feet  as  the  mean  rise  and  fall. 

Supx>osing  that  the  tidal  compartment  should  remain  unchanged, 

then,  on  a  l^is  of  a  constant  flow,  the  amount  of  water  passing  into 

it  on  flood  tide,  or  out  of  it  on  the  ebb,  would  not  be  enough  to  accom- 

pUsh  a  reasonable  amount  of  scouring  eflect  on  a  wide  channel,  and  when 

the  tidal  compartment  becomes  smsdler  the  effect  would  be  stiU  further 

reduced. 

It  may  be  assumed  that  a  channel  of  less  width  than  about  1,000  feet 

vill  not  meet  the  requirements  of  the  future.    Two  hundred  feet  of  such 

channel  should  have  a  depth  of  about  24  feet,  as  the  Potomac  itself 

wlH  in  all  probability,  at  no  distant  day,  be  improved  to  that  depth. 

The lemaining  800  feet  should  be  as  follows:  For  100  feet  on  each  side 

of  the  24-foot  channel  the  bottom  should  slope  upward  to  12  feet,  and 

from  thence  to  either  bank  to  6  feet.    The  low- water  section  would  then 

be  13,800  feet.    This  would  be  the  ideal  channel  of  the  future  and  the 

Tiltimate  project  aimed  at.    The  velocity  of  the  current,  either  on  flood 

or  ebb,  is  not  constant,  but  the  amount  of  water  passing  into  or  out  ol 

I       the  tidal  compartment  is  too  small  to  justify  any  hopes  of  scour  that 

would  materially  benefit  such  a  channel.    With  a  tidsd  compartment  as 

arge  as  it  is  at  present,  the  discharge  per  second  at  Poplar  Point, 

bawd  on  a  constant  flow,  would  only  be  6,695  cubic  feet  per  second  on 

^bb  and  6,653  cubic  feet  per  second  on  flood,  and  with  the  prism  reduced 

to  90,378,990  it  would  be  much  less. 

As  before  stated,  however,  the  reclamation  of  the  flats  must  soon  be- 
wie  a  necessity,  and  how  can  this  be  done  in  any  way  that  will  be  more 
satisfactory  tiian  by  making  the  improvement  of  the  channel  and  the 
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filling  of  the  flats  a  single  job!  Dredging  is  necessary.  What  will  be 
done  wi til  the  dredgings  if  they  be  not  deposited  on  the  flats  t  There 
are  no  suitable  dumping  grounds  in  the  Potomac  within  reasonable  dis- 
tance. Dredgings  are  usually  transported  in  scows.  These  scows  when 
loaded  draw  from  8  to  12  feet  of  water.  The  consequence  is  they  must 
be  dumped  in  comparatively  deep  water,  from  whence  they  will  in  all 
probability  ultimately  be  washed  into  the  channel,  or,  if  not,  they  will 
obstruct  the  part  of  the  river  used  by  lifht  craft. 

The  disposal  of  the  spoils  of  hedges  is  getting  to  be  a  serious  matter 
on  all  tidal  streams^  and  the  most  satisfactory  way  of  accomplishing 
this  object,  when  it  is  practicable,  is  to  utilize  them  in  filling  neighbor- 
ing flats  or  marshes.  Land  thus  reclaimed  from  overflow  assumes  a 
market  value  in  some  cases  sufficient  to  pay  for  the  improvement  of  the 
navigation.  It  is  so  in  the  main  branch  of  the  Potomac  Biver  at  Wash- 
ington, and  the  case  is  almost  identical  in  the  Anacostia.  The  im- 
provement of  the  channel  will  thus  help  to  pay  for  itseli^  and  the 
reclamation  of  the  flats  will  produce  a  better  sanitary  condition  of  the 
neighborhood. 

I  would  therefore  recommend  the  following  plan  of  improvement  for 
the  Anacostia  Biver: 

Dredge  a  channel  from  its  mouth  to  the  navy-yard  bridge,  24  feet 
deep  and  200  feet  wide,  with  a  basin  in  front  of  the  yard  400  feet  wide, 
of  the  same  depth.  This  channel  to  be  widened,  at  a  reduced  depth,  to 
IjOOO  feet  as  the  demands  of  commerce  require  in  the  fdture.  The  mate- 
nal  dredged  to  be  dei>osited  on  the  flats  or  marshes,  on  either  side  of 
the  river,  as  may  be  most  advantageous  and  economical  at  the  time  the 
appropriations  are  available.  For  the  present  it  will  be  sufficient  to 
dredge  a  channel  20  feet  deep  up  as  far  as  the  navy-yard,  as  that  is  the 
ruling  depth  on  the  shoals  in  the  Potomac  at  the  present  time. 

The  areas  to  be  reclaimed  as  well  as  the  channel  to  be  dredged  are  in- 
dicated on  the  accompanying  tracing.*  That  i)ortion  of  the  river  above 
the  navy-yard  bridge,  which  in  due  time  will  need  improvement, 
should  be  left  for  ftiture  consideration,  but  harbor  lines  should  be  estab- 
lished at  an  early  day  along  the  banks  of  the  river  from  its  mouth  to 
Bennings  Bridge. 

The  total  amount  of  material  to  be  dredged  is  4,100,000  cubic  yards, 
and,  at  an  average  cost  of  16  cents  per  cubic  yard,  would  make  the 
total  cost  of  the  improvement  below  the  navy-yara  bridge  $656,000. 
The  total  dredging  to  be  done  will  not  be  sufficient  to  raise  the  entire 
area  to  the  frill  height  of  6  feet  above  low  water,  and  for  that  reason 
the  filling  should  fcst  be  made  in  the  vicinity  or  Poplar  Point.  The 
lower  part  of  the  proposed  fiU  can  be  made  from  dredgings  in  the  Po- 
tomac, which  will  be  necessary  if  the  latter  be  improved  to  24  feet. 

The  value  of  the  land  to  be  reclaimed,  if  the  property  of  the  United 
States,  would  be  considerable.  The  8  acres  south  of  the  Arsenal,  which 
would  undoubtedly  belong  to  the  United  States^  would  be  worth  not 
less  than  $6,000  per  acre.  That  on  the  opposite  side  of  the  river  would 
be  less. 

Before  the  project  is  regularly  entered  upon  steps  should  be  taken 
to  secure  the  title  of  the  United  States  to  all  the  land  to  be  reclaimed. 
This  will  require  the  action  of  Congress. 

Very  respectftilly,  your  obedient  servant, 

Peter  0.  Hatns, 
Lieut.  Oohy  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

*Kot  reprinted;  printed  in  House  Ex.  Doc.  No.  30,  Fifty-second  Congress,  first  session. 
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J  14. 

[Pxjntod  in  Houbo  Ex.  Duo.  No.  33,  Fifty -second  (Congress,  flzst  Beasion.] 

preliminary  examination  of  potomac  river,  virginia  and  mary- 
land, up  to  the  city  of  washington,  with  the  view  of  re- 
movinq  obstructions  and  deepening  the  channel. 

United  States  Engineer  Office, 
Washingtofij  D.  C,  September  26, 1890. 

General  :  In  compliance  with  Department  order  of  September  20, 
1890,  relative  to  preliminary  examinations  of  certain  harbors  and  rivers 
in  my  district^  I  have  to  report  that  I  have  made  a  preliminary  examina- 
tion of  the  "  Potomac  River  up  to  the  city  of  Washington,  with  a  view 
of  removing  obstmctions  and  deepening  the  channel,  Virginia  and 
Maryland,''  and  submit  the  following  report: 

The  river  is  wide  and  deep  from  its  mouth  to  the  Kettle  Bottoms,  a 
distance  of  about  35  miles.  The  first  obstructions  are  encountered 
here,  and  while  navigation  is  impeded  by  the  existence  of  shoal  spots, 
there  is,  nevertheless,  an  available  depth  of  about  21  feet  in  the  channel. 
Above  the  Kettle  Bottoms,  to  Maryland  Point,  the  river  has  a  wide  and 
deep  channel  for  the  greater  distance.  Near  Deep  Point  the  channel  is 
narrow  and  obstruct^  by  shoal  spots.  At  best  only  about  18  feet  can 
be  carried  past  it  with  ss^ety.  From  thence  to  Washington  City  the 
channel  is  deep. 

The  commerce  on  the  Potomac  is  large  in  amount,  and  annually  in- 
creasing. Besides  that,  the  National  Government  has  a  navy-yard  on 
the  Eastern  Branch,  where  the  largest  ordnance  for  the  armament  of 
the  navy  is  fabricated. 

The  liver,  in  my  opinion,  is  worthy  of  improvement,  and  a  survey  of 
the  places  where  navigation  is  difficult  should  be  made  to  determine 
what  work  is  necessary  and  estimate  its  cost.  I  estimate  the  cost  of 
such  a  survey  to  be  $600. 

Very  respectfiilly,  your  obedient  servant, 

Peter  C.  Hains, 
Lieut  Coly  Corps  of  Engineers. 

Brig,  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSj  U,  S.  A, 
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survey  of  potomac  river,  virginia  and  maryland,  up  to  the 
city  of  washington,  with  the  view  of  removing  obstructions 
and  deepening  the  channel. 

United  States  Engineer  Office, 

Waskingtouy  JD,  (7.,  November  6, 1891. 

General  :  In  compliance  with  the  instructions  contained  in  your  letter 
of  September  20, 1890, 1  have  the  honor  to  submit  the  following  rei)ort 
ux>on  a  survey  of  the  "  Potomac  Eiver  up  to  the  City  of  Washington, 
with  the  view  of  removing  obstructions  and  deepening  the  channel," 
provided  for  by  the  river  and  harbor  act  approved  September  19, 1890. 

The  Potomac  River  is  113  miles  in  length  from  its  mouth  to  George- 
town, D.  C,  the  present  head  of  navigation  for  sailing  vessels.  The 
width  of  the  river  varies  from  1,000  feet  at  Georgetown  to  7  miles  at 
the  mouth. 

The  standard  of  navigation  on  which  the  survey  was  based  was  24 
feet  at  low  tide,  this  depth  being  regarded  as  sufficient  for  the  prospect- 
ive needs  of  commerce.  Any  greater  depth  can  only  be  had  at  enor- 
mous cost.  The  obstructions  to  24-foot  navigation  occur  at  the  following 
localities: 

1.  At  the  Kettle  Bottom  Shoals. 

2.  Near  Maryland  Point. 

3.  Neair  Smiths  Point. 

4.  At  Mattawoman  Shoal,  near  Deep  Point. 

5.  At  the  city  of  Washington. 

*(1)  Kettls  Bottom  Shoals. — ^The  Potomac,  from  its  mouth  to  the  Ket- 
tle Bottoms  is  a  wide,  deep  stream,  and  vessels  of  30  feet  draft  can  pass 
up  CheiSapeake  Bay  and  the  Potomac  as  far  as  the  Kettle  Bottoms,  37 
miles  from  the  mouth.  The  Kettle  Bottom  Shoals,  which  are  the  llrst 
obstruction  to  navigation,  extend  from  Cob  Point  at  the  mouth  of  the 
Wicomico  River,  Maryland,  to  Lower  Cedar  Point,  a  distance  of  12 
miles.  The  shoals  consist  of  a  number  of  lumps,  old  oyster  beds  un- 
derlaid with  mud.  These  lumps,  over  which  there  is  a  depth  of  from 
10  to  16  feet,  are  scattered  about  between  Cob  Point  and  Swan  Point, 
in  an  irregular  fashion,  making  navigation  difficult  for  vessels  drawing 
over  16  feet.  Between  the  lumps  the  water  is  generally  deep,  but  the 
channel  is  difficult  to  navigate.  There  is  an  old  channel  near  the 
north  bank  of  the  river,  said  to  have  been  formerly  used,  w^hich  can  be 
made  navigable  for  vessels  drawing  24  feet  at  small  cost.  A  survey  of 
this  channel  was  madcj  which  shows  that  it  now  has  an  avaflable  depth 
of  23  feet  for  a  width  of  400  feet,  and  by  dredging  about  4,000  cubic 
yards  a  channel  200  feet  wide  and  24  feet  deep  can  be  secured.  The 
range  of  tides  at  the  Kettle  Bottoms  is  1.8  feet. 

The  estimated  cost  of  the  wo^'k  needed  at  the  Kettle  Bottom  Shoals 
to  secure  a  width  of  200  feet  and  a  depth  of  24  feet  is  as  follows: 

4,000  cuhic  yards  dredging  at  30  cents $1, 200 

Contingencies,  10  per  cent 120 

1,320 

(2)  Maryland  Point  Shoal. — After  passing  the  Kettle  Bottoms  no  fur- 
ther obstruction  is  found  until  Maryland  Point  Shoal  is  reached,  67 
miles  from,  the  mouth  of  the  river.  The  surveys  made  here  showed 
the  existence  of  a  shoal  about  7,000  feet  in  length  between  the  24-foot 
curves.  The  ruling  depth  on  the  shoal  was  found  to  be  22  feet  at  low 
tide.    The  shoal  is  composed  of  soft  mud.    The  amount  of  dredging  re- 
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quired  to  secure  a  channel  200  feet  wide  and  24  feet  deep  tlirough  this 
^oal,  is  183,000  cubic  yards.  The  width  of  the  river  at  Maryland  Point 
is  li  miles,  while  at  the  bar  (1^  miles  above)  the  width  is  3  miles.  The 
range  of  tides  is  about  1.4  feet. 

Hhe  estimated  cost  of  a  channel  200  feet  wide  and  24  feet  deep  through 
this  shoal  is  as  follows: 

183,000  cubic  yards  dredging,  at  15  cents $27, 460 

Couiingencies,  10  per  cent ^^45 

30, 195 

(3)  Smiths  Point  Shoals, — For  a  distance  of  about  half  a  mile  above 
the  upi)er  end  of  Maryland  Point  Qhoal,  the  depth  of  water  ranges 
from  24  to  27  feet.  Another  shoal  is  then  found,  which  is  situated 
about  one  mile  below  Smiths  Point.  The  ruling  depth  over  this  shoal 
is  23.2  feet  at  low  tide.  The  length  of  the  bar  between  the  24-foot 
curves  is  4,500  feet.  The  bottom  is  soft  mud.  The  width  of  the  river  at 
this  shoal  is  about  3  miles,  the  channel  being  near  the  easterly  bank. 
The  amount  of  dredging  required  to  secure  a  channel  200  feet  wide  and 
24  feet  deep  through  tMs  shoal  is  estimated  at  78,000  cubic  yards. 

One-haJf  of  a  imle  above  Smiths  Point  another  shoal  commences 
which  is  about  4,500  feet  long,  and  has  a  ruling  depth  of  21  feet.  In 
order  to  secure  a  channel  200  feet  wide  and  24  feet  deep  through  this 
upper  shoal  it  is  estimated  that  122,000  cubic  yards  of  dredging  will  be 
required.  The  range  of  tides  at  Smiths  Point  is  1.4  feet.  The  esti- 
mated cost  of  the  (hedging  required  at  the  shoals  near  Smiths  Point  is 
as  follows: 

Amount  of  dred^ng — 
cubic  yards. 

Smiths  Point,  lower  shoal A     78,000 

Smiths  Point,  upper  shoal 122, 000 

Total i 200.000 

200, 000  cubic  yards  dredging  at  15  cents $30, 000 

Contingencies,  10  per  cent 3, 000 

33,000 

(4)  Mattav!cman  Shoal. — After  passing  Upper  Smiths  Point  Shoal, 
no  obstruction  to  24-foot  navigation  is  found  until  the  mouth  of  Matta- 
woman  Creek  is  reached,  82  miles  above  the  mouth  of  the  river,  at 
which  point  Mattawoman  Shoal  commences.  A  survey  of  this  shoal 
was  m.ade,  which  afforded  the  data  necessary  to  determine  the  cost  of 
the  dredging  required.  The  survey  shows  the  length  of  the  bar  be- 
tween the  24-foot  curves  to  be  15,300  feet,  and  the  ruling  depth  19.5  feet 
at  low  tide.  The  bottom  is,  however,  somewhat  lumpy.  The  borings 
show  that  the  lower  part  of  the  bar  is  composed  of  sand  and  gravel  un- 
derlaid with  mud,  while  the  upper  part  is  mud.  The  range  of  tides  is 
1.6  feet. 

In  order  to  make  a  channel  200  feet  wide  and  24  feet  deep  through 
this  bar  it  will  be  necessary  to  dredge  569,000  cubic  yards  of  material. 
The  cost  of  this  work  is  estimated  as  follows : 

569,000  cubic  yards  dredging,  at  15  cents $85,^50 

Contingencies,  10  per  cent 8,535 

93,885 

(5)  At  the  city  of  Washington.— Vvom  the  upper  end  of  Mattawoman 
Shoal  to  the  city  of  Washington  there  is  ample  water  for  vessels  draw- 
ing 24  feet.    The  project  for  the  improvement  of  the  Potomac  liiver  at 
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Washington,  D.  C,  provides  for  channels  20  feet  deep  at  low  tide,  and 
this  depth  was  secured  by  dredging  both  in  the  Washington  and  Vir- 
ginia channels.  The  estimate  for  2^-foot  navigation,  given  below,  pro- 
vides, therefore,  only  for  deepening  the  channels  at  Washington  from 
20  to  24  feet  at  low  tide.    The  cost  of  this  work  is  estimated  as  follows: 

For  a  ohannel  200  feet  wide  and  24  feet  deep  in  the  Virginia  channel  and  in  the 
Washington  Channel  up  to  the  wharves,  and  300  feet  wide  and  24  feet  deep  in  firont 
of  the  wharves; 

Virginia  Channel,  dredging  271,000  cubic  yards,  at  16  cents $43, 360 

Washington  Channel,  hedging  533,000  cubic  yards,  at  16  cents 85, 280 

Contingencies,  10  per  cent 12,864 

141, 504 

The  entire  cost  of  the  improvement  of  the  Potomac  River  for  24-foot 
navigation,  from  the  mouth  up  to  the  city  of  Washington,  would  be  as 
fbllows : 

;i)  Kettle  Bottom  Shoals $1,3?0 

2)  Maryland  Point  Shoal 30,  li}5 

(3)  Smiths  Point  Shoals : 33,  COO 

(4)  Mattawoman  Shoals 93,885 

(5)  At  the  city  of  Washington 141,504 

299,904 

The  cost  of  a  channel  400  feet  wide  and  24  feet  deep  would  be  about 
double  the  above. 

It  is  believed  that  if  the  river  were  improved  to  a  depth  of  24  feet  an 
impetus  would  be  given  to  the  trade  of  Georgetown.  The  reconstruc- 
tion of  the  Chesapeake  and  Ohio  Canal  has  recently  been  completed, 
and  if  facilities  were  aftbrded  for  deeper-draft  vessels  large  quantities 
of  coal  and  produce  from  the  interior  would  undoubtedly  be  shipped 
from  this  port. 

Besides  the  commercial  interests  involved  the  Government  itself  has 
strong  reasons  for  improving  the  Potomac  River,  in  order  that  its  vessels 
of  war  may  reach  the  navy-yard  at  Washington,  where  the  new  naval 
gun  factory  is  situated.  It  is  understood  that  at  the  present  time  the 
guns  for  our  cruisers,  manufactured  at  this  yard,  have  to  be  shipped  to 
other  ports,  as  most  of  the  vessels  can  not  come  here  for  want  of  suffi- 
cient depth  of  water.  It  would  therefore  be  a  great  advantage  to  the 
Government  if  the  obstructions  referred  to  were  removed. 

It  is  probable  that  works  of  contraction  may  be  needed  at  some  of 
the  points  named,  in  order  to  maintain  a  deep  channel  after  it  has  been 
made,  but  the  conditions  are  different  at  each  locality,  and  each  would 
have  to  receive  ftirther  study  to  determine  this  point. 

The  project  I  would  recommend  for  the  improvement  of  the  river  is 
that  of  a  channel  200  feet  wide  and  24  feet  deep  at  low  tide,  the  estimated 
cost  of  which  is  about  $300,000. 

STATEMENT  OF  TRADE  OF  THE  POTOMAC  RIVER. 

The  receipts  and  shipments  by  water  at  Washington  and  George- 
town for  1890  were  as  follows: 

Tons. 

Coal 72,089 

Ice 136,552 

Lumber 69,604 

Sand 75,000 

Wood 48,457 

Miscellaneous 118, 1*94 

Total 519,696 
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This  was  carried  in  vessels  as  follows:  Steamers  of  5  to  10  feet  draft, 
696  arrivals;  sail  vessels  drawing  10  to  20  feet,  491  arrivals;  sail  ves- 
sels drawing  4  to  10  feet,  1,572  arrivals;  barges  drawing  4  to  10  feet, 
280  arrivals.^  Since  the  above  statement  a  line  of  boats  drawing  J2 
feet,  aggregating  about  350  arrivals,  runs  to  Norfolk. 

The  ireceipts  and  shipments  by  water  at  Alexandria  for  1890  were  as 
follows: 

Tons. 

By  the  steamboat  linos,  about 18,000 

By  coastwise  and  foreign  vessels,  about  . . . . : 60,  (XK) 

Lumber  trade,  not  included  above,  about 18,  000 

Total,  about 96,000 

This  is  carried  by  the  same  steamers  that  run  to  Washington,  by  sail 
vessels  drawing  4  to  20  feet,  and  by  barges.  The  number  of  vessels  per 
annum  drawing  15  to  20  feet  is  stated  at  about  25. 

Total  receipts  and  shipments  for  1890,  by  water,  at  Washington, 
Georgetown,  and  Alexandria,  is  about  615,696  tons. 

This  comprises  most  of  the  trade  of  the  river,  except  a  small  amount 
with  Baltimore  carried  by  steamboats  and  the  oyster  trade  of  the  lower 
part  of  the  river.  The  tonnage  for  1892  and  thereafter  will  probably 
be  largely  increased  by  the  resumption  of  coal  shipments  from  George- 
town which  had  been  stopped  by  the  damage  done  to  the  Chesapeake 
imd  Ohio  Canal  in  1889.  In  1887  and  1888,  before  the  injury  to  the  canal, 
the  coal  shipments  were  about  264,927  tons  and  240,836  tons,  respec- 
tively. 

The  greater  part  of  the  tonnage  of  theuj-iver  is  carried  by  coastwise 
schooners  drawing  from  12  to  18  feet,  the  latter  draft  being  about  the 
limit  which  it  is  safe  to  carry  over  the  bars.  These  vessels  are  usually 
towed  in  and  out  from  below  Kettle  Bottom  Shoals,  a  distance  of  about 
SOmiles.  They  carry  ice  from  Maine,  plaster  from  Nova  Scotia,  fertilizers, 
lumber,  etc.    When  possible  they  load  outward  with  coal  at  Georgetown. 

In  regard  to  future  coal  shipments,  Mr.  Winship,  president  of  the 
Chesapeake  and  Ohio  Canal  Company,  stated  in  effect  as  follows: 

The  railroads  from  the  coal  beds  to  the  east  can  not  now  carry  enough  coal  to  sup- 
fiij  the  demand.  The  shipments  of  coal  from  the  Chesapeake  and  Ohio  Canal  are  at 
present  limited  only  by  the  nnmber  of  boats  on  the  canal.  The  capacity  of  the 
csnal,  with  a  snfficient  number  of  boats  for  shipment,  would  be  about  1,500.000  tons 
j>er  year.  The  Cumberland  coal  fields  are  about  200  miles  by  canal  and  rail  from 
Georgetown,  or  185  miles  by  the  Baltimore  and  Ohio  Railroad,  which  will  soon  have 
a  terminus  in  Georgetown, 'while  the  West  Virginiaand  Virginia  coal  fields  are  about 
400  miles  from  Norfolk  and  Newport  News. 

The  Chesapeake  and  Ohio  Railroad  and  the  Norfolk  and  Western  Railroad  are  also 
both  trying  to  establish  linos  to  and  terminal  facilities  in  Georgetown.  These  facts 
bU  indicate  an  increase  in  future  sliipments  hj  the  Potomac  River. 

In  shipping  by  water  the  tendency  is  constantly  toward  ressels  of  greater  tonnage, 
which  are  consequently  of  greater  draft. 

Ten  years  ago  the  average  size  of  vessels  trading  here  was  400  tons ;  now  it  is  1,000 
tons.  A  channel  24  feet  deep  would  permit  vessels  carrying  3,000  tous  to  be  used. 
Large  vessels  cost  less  per  ton  for  buildtug  and  sailing  than  small  ones,  consequently 
they  can  carry  freight  for  a  less  price  per  ton.  For  this  reason  the  construction  of 
a  dee]>er  channel  would  lower  the  cost  of  freight  per  ton  on  sut-h  articles  as  are 
earned  in  deep  draft  vessels,  viz,  coal,  plaster,  ice,  fertilizers,  etc. 

I  transmit  herewith  a  map*  of  the  Potomac  Eiver  from  its  mouth  to 
Washington,  D.  G.  The  parts  of  the  river  to  be  improved  are  shown 
on  an  enlarged  scale. 

Very  respectfdlly,  your  obedient  servant, 

Peter  C.  Hains, 
lAeutenant-Colonely  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  JJ.  8.  A. . 

•JTot  reprinted;  printed  in  House  Ex.  Poc.  No.  33,  Fifty-second  Congress,  first  session. 
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REPORT  OF  MR.  L.   K.   GRABUX,   ASSISTANT  ENGINEER. 

Washington,  D.  C,  Kovemher  3, 1S91, 

Colonel:  In  compliance  with  yonr  letter  of  instructions  dated  Se^t«inber  12, 
1891,  I  proceeded  on  September  15  to  make  an  examination  of  the  shoals  in  the  Poto- 
mac River  where  less  than  24  feet  of  water  is  found,  at  the  following  localities,  viz: 
(1)  Mattawoman  Shoal,  off  Mattawoman  Creek,  between  Indian  Head  and'Cockpit 
Point;  (2)  The  shoals  between  Smiths  Point  and  Maryland  Point;  and  (3)  Kettle 
Bottom  Snoals,  near  Swan  Point. 

Eeitle  Bottom  Shoals. — ^The  survey  was  here  confined  to  the  channel  along  the  north 
shore  between  Swan  Point  and  Cob  Point,  where  a  natural  chaimel  23  feet  deep  and 
more  than  400  feet  wide  at  the  narrowest  point  now  exists,  whereas  the  ruling  depth 
along  the  line  of  the  channel  now  used  is  from  21  to  22  feet.  The  obstructions  con- 
sist of  what  are  called  **  oyster  rocks,''  through  which  the  natural  course  of  the 
deepest  water  is  tortuous.  The  north  channel  is  said  to  have  been  in  regular  use  up 
to  about  thirty  years  ago. 

Cross  sections  800  feet  apart,  supplemented  by  lines  of  diagonal  soundings,  were 
taken  for  a  distan ce  of  12, 600  feet  (2.4  miles ) .  The  average  width  cross-sectioned  was 
1,700  feet ;  the  distance  between  sounding  was  50  to  80  feet.  A  broken  base  line  11,995 
feet  long  was  measured,  the  lower  end  being  on  the  tongue  of  land  east  of  the  mouth  of 
Neals  Creek  and  about  800  feet  below  the  point.  Four  points  on  this  line  were  marked 
by  monuments  of  gas-pipe  driven  in  the  ground.  The  height  of  the  low- water  plane 
was  referenced  by  a  row  of  galvanized  nails  driven  at  2  feet  above  low  water  in  a 
pile  on  the  upper  and  inner  comer  of  Lancaster's  Wharf.  Comparatively  little  dredg- 
ing is  required  to  make  a  channel  24  feet  deep.  The  work  will  consist  in  widening 
the  present  channel  by  cutting  off  the  points  of  two  bars.  The  material  of  the 
oyster  lumps  is  mud  mixed  with  shells,  the  shells  bein^  more  numerous  and  the  ma- 
terial harder  for  2  or  3  feet  deep  at  the  surface.  No  difficulty  was  found  in  forcing 
an  iron  rod  by  hand  to  the  required  depth.  The  tidal  currents  alon^  the  shore  are 
weak,  but  are  very  variable  in  direction,  at  times  setting  almost  directly  toward 
shore. 

A  boring  was  taken  on  a  shoal  in  the  present  channel  and  the  material  was  found 
to  be  the  same  as  just  stated  for  the  lumps  in  the  north  channel.  Some  of  these  lumps 
are  very  small,  even  when  very  shoal,  and  close  searching  is  required  to  find  them 
with  the  lead.  The  one  examined  in  the  present  channel  was  less  than  100  feet  across 
above  the  20-foot  curve,  the  least  depth  found  on  it  being  17  feet. 

Maryland  Point  Shoal. — This  is  a  wide  mud  flat  which  extends  from  the  eastern  side 
of  the  river,  in  the  bend  just  above  Maryland  Point,  where  the  river  becomes  quite 
wide.  Cross-sections  800  feet  apart,  beginning  just  oelow  Lower  Thorns  Point  were 
taken  for  a  distance  of  9,600  feet  (1.8  miles)  down  the  river,  and  diagonal  lines  be- 
tween stations  were  also  taken  over  the  shoalest  part  of  the  bar.  The  distance  be- 
tween the  soundings  was  from  50  to  80  feet.  The  average  width  covered  by  the  croes- 
sections  was  about  2,200  feet.  For  locating  the  soundings,  a  base  line  9,560  feet  lon^ 
was  measured  from  near  Maryland  Point  to  a  short  distance  below  Lower  Thoma 
Point,  and  three  pipe  monnments  were  driven  to  witness  the  triangulation  points  on 
the  base  line  which  could  not  be  permanently  marked. 

The  least  channel  depth  found  was  22  feet.  Borings  showed  the  material  of  the 
entire  bar  to  be  soft  mud.  The  channel  to  be  excavated  through  this  shoal  will  rc^ 
quire  to  be  on  a  curved  line,  or  on  a  broken  line  with  two  angles,  in  order  to  follow 
as  nearly  as  may  be  the  curve  of  the  natural  channel.  The  direction  of  the  tidal 
current  will  necessarily  be  oblique  to  a  part  of  the  channel  at  all  times.  The  veloc- 
ity of  the  tide  is  something  over  1  mile  per  hour.  The  length  of  the  channel  to  be 
excavated  for  24  feet  depth  will  be  from  8,000  to  9,000  feet,  depending  somewhat  on 
its  location. 

Smiths  Point  ShoaU. — The  shoal  below  Smiths  Point  was  the  only  one  of  these  ex- 
amined. Shoals  exist  at  and  just  above  the  point  also,  the  estimate  for  which  was 
derived  from  the  Coast  Survey  Charts. 

Cross-sections  800  feet  apart  were  taken  from  a  point  1,200  feet  below  Clifton 
Beach  Wharf  for  a  distance  of  8,000  feet  or  1^  miles.  The  average  width  cross-sec- 
tioned was  2,000  feet.  The  distance  between  sounding  was  from  50  to  80  feet.  A 
base  line  8,700  feet  long  was  measured,  and  two  points  on  this  line  were  x>erma- 
nently  marked  by  pipe  monuments.  At  one  point  (Station  B)  a  pipe  monument 
was  set  as  a  witness  mark  to  the  true  point,  which  could  not  be  permanently  marked. 

The  least  channel  depth  found  was  23.2  feet.  The  length  of  channel  requiring  to 
be  excavated  is  4,800  feet  at  this  shoal  and  about  5,000  feet  at  the  shoals  opposite  and 
above  the  point.  Penetration  by  borings  was  easy,  showing  soft  mud  with  some 
sand.  The  direction  of  the  tide  is  nearly  parallel  with  the  channel.  No  separate 
gauge  mark  was  placed  here.  The  gauge  for  this  shoal  and  for  Maryland  Point  Shoal 
was  referenced  by  a  bench-mark  on  the  shore  at  the  landing  at  Harriaous  CoTO.  The 
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bench  is  cut  in  the  root  of  a  locnst  tree,  12  ioches  in  diameter;  it«  elevation  is  9.24 
feet  above  mean  low  water  aa  foand  during  the  examination  of  the  .bar. 

Mattttwcman  Shoal, — This  shoal  is  formed  at  the  junction  of  Occoquan  Bay  and  of 
Mattawoman  Creek  with  the  Potomac,  and  lies  just  below  the  naval  pro ving'grounds 
at  Indian  Head.  Probably  the  greater  part  of  the  material  forming  the  bar  conies 
out  of  Occo<^uan  Creek  at  freshet  periods. 

Cross-aections,  usually  500  feet  apart,  were  taken  fi'om  a  point  2,000  feet  below  the 
Indian  Head  Wharf  to  1,000  feet  above  Stump  Neck  Wharf,  over  a  distance  of  19.400 
feet  (about  3.7  miles).  The  average  width  cross-sectioned  *  was  about  4,000  leet. 
The  distance  between  the  soundings  waa  about  80  feet.  The  soundings  were  located 
by  means  of  a  base  line  9,428.5  feet  in  length  along  the  shore  above  Deep  Point. 
Station  points  were  marked  with  pieces  of  gas-pipe,  driven  in  the  ground,  at  two 
points  (A  and  B)  on  the  base  line,  and  at  an  auxiUary  station  on  Free  Stone  Point. 
The  stations  at  Stump  Neck  and  at  Deep  Point  were  iJso  well  marked.  The  low- 
water  height  used  for  the  survey  is  referenced  by  a  bench  on  a  locust  tree  at  Stump 
Neck,  13.32  feet  above  the  plane  of  low  water,  also  by  a  bench  cut  on  a  walnut  tree 
on  the  east  shore  of  Mattawoman  Creek,  about  500  feet  below  a  group  of  houses  on  {jk 
point ;  the  elevation  of  the  bench  being  6.38  feet  above  low  water. 

The  least  channel  depth  waa  found  to  be  19.5  feet.  The  length  of  cut  required  to 
make  a  channel  24  feet  deep  through  the  bar  Ib  about  15,400  feet  in  a  straight  line. 
The  course  of  the  tides  is  about  parallel  with  the  channel,  and  the  velocity  about 
one  mile  per  hour.  Six  borings  were  taken  at  different  points.  The  bottom  for 
about  two  miles  at  the  upper  end  of  the  bar  was  found  to  be  soft  mud,  and  for  about 
one  mile  at  the  lower  ena  it  waa  found  \o  be  mud  mixed  with  sand,  with  gravel  be- 
low the  surface  at  some  points.  The  cut  can  probably  all  be  done  with  a  clam-shell 
dretlge. 

Maintenance  of  channels. — ^It  is  certain  that  contracting  works  would  keep  the  ex- 
cavated channels  at  Maryland  Point  and  at  Mattawoman  Shoal  open  longer  than 
tlicy  will  otherwise  remain,  since  they  will  tend  to  fill  again  from  the  sides  and  with 
material  deposited  from  the  slack  currents  formed  at  these  wide  portions  of  the  river. 
But  it  ia  a  question,  considering  the  draft  of  the  greater  number  of  the  vessels  likely 
to  navigate  the  river,  whetiier,  in  the  localities  where  contracting  works  would  re- 
quire to  be  put,  they  would  not  offer  too  great  an  obstruction,  and  cost  too  much  to 
be  considered.  The  channel  at  Kettle  Bottoms  will  probably  remain  open  when 
once  dredged. 

Parijf,  cost,  etc. — ^The  examination  waa  completed  on  October  3, 1891.  The  steam 
launch  uVera  and  two  large  rowboats  were  used,  with  12  men,  all  told. 

For  further  details,  reference  to  the  notes  and  maps  of  the  bars  may  be  made. 
Very  reepectfully, 

Xi.  R.  Grabill, 
AtsUiant  Engineer. 
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J  15. 

EXAMINATION  AND  SURVEY  FOR  BREAKWATER  FOR  HARBOR  OF 
REFUGE  IN  LYNNHAVEN  BAY,  NEAR  CAPE  HENRY,  AT  FOOT  OF 
CHESAPEAKE  BAY,  VIRGINIA. 

[Printed  in  ITouse  Ex.  Doc.  No.  27,  Fifty-second  Congress,  first  session.] 

United  States  Engineer  Office, 

Washingtonj  D.  C,  Kovember  12 j  1891. 

General  :  The  a<5t  of  Conp-ess  approved  March  3, 1891,  in  relation 
to^  Breakwater  at  Lynnhaven  Bay,  is  as  follows : 

Be  it  enacted  by  the  Senate  and  Rouse  of  RepreseHtatives  of  the  United  States  of  Amerira 
in  Congress  assembled,  That  the  Secretary  of  War  is  hereby  directed  to  eause  exiOmina' 
tiou  and  survey  to  be  made,  and  the  eatimated  cost  of  improvemeut  to  be  estimated 
for  a  breakwater  to  form  a  harbor  of  safety  and  refnge  in  Lynu haven  Bay,  near  Cape 
Henry,  at  the  foot  of  Chesapeake  Bay,  Virginia. 

The  survey  was  assi^ed  to  my  charge  by  Department  letter  of  March 
12, 1891.  The  field  work  was  intrusted  to  Frank  P.  Kellogg,  assistant 
engineer. 

The  oldest  reliable  survey  of  Lynnhaven  Bay  that  could  be  obtained 
was  that  made  by  the  Coast  Survey  in  1853;  the  latest,  that  made  in 
.1889.  Copies  of  these  were  placed  at  my  disposal  through  the  courtesy 
of  the  superintendent,  Mr.  Mendenhall.  The  examinations  made  by  Mr. 
Kellogg  were  conducted  chiefly  with  a  view  to  determining  the  velocity 
and  direction  of  the  currents  at  the  various  stages  of  ebb  and  flood  tide, 
the  character  of  the  anchorage  grounds  to  be  covered  by  the  proposed 
breakwater,  the  probable  erosive  action  of  the  waves  on  the  shore  line, 
and  whether  any  filling  has  taken  place  on  the  anchorage  grounds  of 
the  bay. 

•Owing  to  the  difficulty  of  working  without  a  steamer,  and  the  small 
amount  of  funds  assigned  for  the  work,  the  examination  was  not  as 
thorough  as  it  should  be  to  locate  with  accuracy  the  proper  site  of  a 
breakwater  to  form  a  harbor  of  refuge.  Tidal  observations  were  taken 
at  a  gauge  established  in  Lynnhaven  Creek  for  the  entire  month  of 
August,  with  a  view  to  determining  the  mean  rise  and  fall.  These  ob- 
servations show  that  during  the  nionth  of  August,  1891,  the  mean  range 
of  the  tides  was  1.73  feet.  The  extreme  range  was  3.1  feet.  This  dif- 
fers considerably  from  that  determined  by  the  Coast  Survey  for  April 
and  May  preceding,  the  mean  range  for  those  two  months  being  2.62 
feet.  ITie  extreme  height  of  storm  tides  wiU  perhaps  exceed  ordinary 
high  tide  by  about  3  feet. 

The  examinations  show  that  there  is  good  anchorage  ground  through- 
out a  large  area  of  the  bay.  A  comparison  of  the  different  surveys 
shows  that  no  perceptible  change  has  taken  place  in  the  bottom,  and 
but  little  change  in  the  shore  line.  The  law  directing  the  survey  has 
for  its  chief  object  the  making  of  an  estimate  of  the  cost  of  the  con- 
strnetion  of  a  breakwater  for  a  harbor  of  refuge,  and  suflficient  data 
wa^s  obtained,  it  is  believed,  for  that  puri)ose. 

The  best  location  for  such  a  work  has  only  been  determined  approxi- 
mately.   Before  the  work  of  construction  is  undertaken  a  much  more 
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extended  suiVey  would  be  necessary  for  the  imrpose  of  deterunning 
with  greater  accuracy  the  force  and  direction  of  the  currents,  the  char- 
acter of  the  bottom,  the  force,  direction,  and  duration  of  the  most 
severe  storms,  and  the  best  location  to  be  given  the  work  in  order  to 
insure  the  maintenance  of  deep  water  at  the  anchorage,  and  not  cause 
shoaling  such  as  has  taken  place  at  the  Delaware  Breakwater. 

The  most  violent  storms  come  from  the  northwest  and  northeast. 
Judged  from  the  records  of  the  Signal  Bureau,  there  appears  to  be 
but  Bttle,  if  any,  difference  in  their  duration  and  intensity,  those  from 
the  northwest  being  quite  as  Severe  as  those  from  the  northeast.  But 
for  coasting  vessels  at  sea  a  northwest  wind  is  a  fair  one,  and  the  sea 
is  then  comparatively  smooth.  Under  ordinary  circumstances  a  harbor 
is  not  needed  in  a  northwest  gale,  but  when  the  storm  comes  from  the 
northeast  or  east  the  wind  has  the  full  sweep  of  the  Atlantic  Ocean. 
The  waves  attain  their  maximum  height  and  velocity  of  movement. 
The  land  is  then  on  the  lee  and  a  source  of  danger.  It  is  then  that  a 
harbor  of  refuge  is  chiefly  needed.  It  is  no  unusual  sight  in  a  north- 
east gale  to  see  from  100  to  300  vessels  at  anchor  in  Hampton  Eoads, 
this  being  the  nearest  harbor. 

It  is  reported  that  in  the  last  thirteen  years  no  less  than  one  large 
ship,  nine  barks,  one  brig,  four  steamers,  twenty-two  schooners,  and  a 
large  number  of  small  craft  engaged  in  the  fishing  and  oyster  trade 
have  been  lost  or  stranded  on  or  near  the  shore  of  Lynnhaven  Bay,  the 
loss  of  these  vessels  and  their  cargoes  being  accompanied  in  some  cases 
by  loss  of  life.  On  February  3,  1886,  the  schooner  Anthea  Godfrey 
foundered  in  Lynnhaven  Bay,  and  11  persons  were  lost.  March  18, 
1889,  the  bark  E.  M,  Peitingill  also  went  to  pieces  with  the  loss  of  all 
on  board.  It  would  thus  appear  that  a  harbor  of  refuge  at  Lynnhaven 
Bay  is  demanded  for  humanity's  sake  no  less  than  for  commercial 
reasons. 

The  distance  from  an  anchorage  in  Lynnhaven  Bay  to  the  usual  an- 
chorage in  Hampton  Eoads  is  about  20  statute  miles.    Kather  than  run 
so  for  off  his  course  the  captain  of  a  vessel  will  frequently  keep  the  sea 
and  take  his  chances,  whereas  if  there  was  a  harbor  near  by  he  would 
take  advantage  of  it  and  ride  out  the  gale  at  anchor.    It  is  also  to  be 
remembered  that  in  a  northeast  gale,  the  weather  being  generally  thick, 
the  entrance  to  Hampton  Eoads  can  not  safely  be  made  even  in  day- 
time without  a  pilot,  and  it  is  not  always  possible  to  get  one.    At  night 
the  entrance  should  not  be  attempted  without  a  pilot,  unless  the  master 
is  famihar  with  it.    It  sometimes  thus  becomes  necessary  to  anchor  in 
Lynnhaven  Bay,  but  the  anchorage,  though  good  to  hold  on  to,  is  only 
protected  on  the  south,  a  direction  from  which  the  severe  storms  do  not 
come. 

A  harbor  of  refuge  at  Lynnhaven  Bay  would  be  of  especial  value  to 
the  barges  in  which  more  than  half  of  the  coal  tonnage  is  moved  from 
the  Chesapeake  north.  After  leaving  Hampton  Eoads  there  is  no  suit- 
able anchorage  for  such  craft  until  Assateague  is  reached,  and  shelter 
^ere  is  denied  to  all  but  those  Of  light  draft. 

It  is  not  alone  the  commerce  of  Norfolk,  Newport  News,  and  Balti- 
™re  that  will  be  benefited,  though  that  is  large,  but  all  the  coasting 
^^e  between  Northern  and  Southern  ports. 

A  breakwater  to  form  a  harbor  of  refuge  at  Lynnhaven  Bay  should 
be  80  located  as  to  give  shelter  chiefly  from  northeast  gales.  At  the 
®^e  time  it  is  desirable  that  it  should  also  afford  some  cover  from  the 
nwthwest.    I  have  therefore  located  the  structure,  which  is  to  be  un- 
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dcrstood  as  an  approximate  location  only,  as  shown  on  the  accompany- 
ing chart.*  The  easterly  arm  is  made  3,000  feet  in  length,  the  westerly 
one  1,500  feet — a  total  length  of  4,500  feet.  This  would  give  a  safe  har- 
bor for  a  fleet  of  at  least  300  vessels,  and  should  it  be  found  necessary 
in  the  future  to  increase  the  area  of  anchorage  room,  it  can  easily  be 
done  by  lengthening  either  arm  of  the  projected  structure. 

The  cost  of  a  bre{Uj:water  is  determined  by  the  details  of  its  construc- 
tion, and  in  this  respect  there  is  great  diversity  in  practice.  It  is  some- 
times built  as  a  random  pile  of  stones  called  riprap,  the  slopes  to  the 
sides  being  those  that  they  will  naturally  take  under  the  action  of  the 
waves,  ^e  Delaware  Breakwater  is  a  sample  of  this  mode  of  con- 
struction. Another  method  of  construction  is  to  form  a  mound  of  rip- 
rap with  from  12  to  22  feet  of  water  at  mean  low  tide  over  the 
upper  surface  as  a  foundation  for  a  random  pile  of  larger  stones  or-  con- 
crete blocks.  A  third,  is  to  form  a  mound  as  just  described,  and  then 
lay  con<^rete  blocks  on  it  in  regular  order  so  as  to  form  a  solid  mass.  A 
fourth,  is  to  build  up  a  solid  mass  of  concrete  or  masonry  from  the  bot- 
tom. The  third  method  is  the  one  most  generally  adopted  in  recent 
constructions,  as  it  is  the  most  economical  under  nearly  all  circum- 
stances. 

The  depth  of  water  at  the  site  of  the  Delaware  Breakwater  does  not 
differ  materially  from  that  at  the  site  of  the  proposed  breakwater  in 
Lynnhaven  Bay,  and,  as  it  has  withstood  the  most  severe  storms  for 
years  without  serious  impairment,  it  may  safely  be  assumed  that  a  sim- 
ilar construction  in  L3mnhaven  Bay  wouJd  fulfill  its  object.  The  cost  of 
the  Delaware  Breakwater,  however^  amounted  to  about  $550  per  linear 
foot,  and  a  similar  construction  in  Lynnhaven  Bay  would  cost  but  little 
less. 

I  estimate  the  cost  of  a  breakwater  at  Lynnhaven  Bay,  constructed 
in  a  manner  similar  to  that  in  the  Delaware,  as  follows: 

Cost  per  linear  foot. 

123  tons  of  riprap  stone  below  12  feet  depth,  at  $2.25 $276. 75 

74  tons  of  riprap  stone  above  12  feet  depth,  at  $3.25 240. 50 

517. 25 

If  constructed  of  blocks  of  concrete  thrown  into  a  random  pile  simi- 
lar to  the  mole  of  Algiers,  the  cost  would  be  as  follows: 

Cost  per  linear  foot, 

102  tons  riprap  stone,  at  $2.25 $229. 50 

29  cubic  yards  concrete  in  blocks,  at  $7 203.00 

432.50 

If  constructed  of  concrete  blocks  of  regular  shax)e,  laid  close  and 
bonded  together,  the  mass  being  founded  on  a  riprap  base,  as  shown 
on  the  accompanying  sheet,*  the  estimatM  cost  would  be  as  follows: 

Cost  per  linear  foot, 

57  tons  riprap  stone,  at  $2.25 $128. 25 

11.1  cubic  yards  concrete  in  blocks,  at  $10 111.  00 

5.2  cnbic  yards  concrete  en  masse,  at  $10 52. 00 

2.3  cubic  yards  concrete  in  bags,  at  $10 23.00 

^H-^ 

*Not  reprinted,  printed  in  House  Ex.  Due.  No.  27,  Fii'ty -second  Congress,  iirst  session 
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There  are  numerons  instances  of  breakwaters  built  in  the  form  of  the 
latter  that  have  successfully  stood  the  attacks  of  waves  in  places  of 
greater  exposure  than  that  at  Lynnhaven  Bay,  hence  it  may  be  consid- 
ered perfectly  safe  to  adopt  that  form  of  construction. 

The  entire  estimated  cost  of  such  a  breakwa'ter,  of  the  total  length 
of  4,500  feet,  as  shown  on  the  accompaujing  map,  including  10  per  cent 
for  coNtingencies,  is  $1,555,538. 
I  would  recommend  the  latter  method  of  construction. 
Very  respectfully,  your  obedient  servant, 

Peter  C.  Hains, 
Lieut.  Colonel^  Corps  of  Ungineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers.  U.  8.  A., 


J  i6. 

establishment  of  harbor  lines  in  ANACOSTIA  river  (EASTERN 
BRANCH  OF  THE  POTOMAC),  AT  WASHINGTON,  DISTRICT  OF  CO^ 
LUMBIA. 

WASHiNaTON,  D.  C,  February  15, 1892. 

SiB:  The  Commissioners  of  the  District  of  Columbia  have  read  with 
great  interest  the  report  of  Col.  P.  C.  Hains  of  a  preliminary  examina- 
tion and  survey  of  the  Eastern  Branch  ( Anacostia  Eiver)  of  the  Poto- 
mac Biver. 

In  this  report  Col.  Hains  states  that  harbor  lines  should  be  estab- 
lished at  an  early  day  along  the  banks  of  this  stream  from  its  mouth 
to  Bennings  Bridge. 

Th^  Commissioners  are  continually  required  to  report  on  projects  for 
bridges  across  the  Eastern  Branch  and  for  other  matters  that  require 
the  harbor  lines  to  be  considered.  For  this  reason  they  respectfully 
request  that  these  harbor  lines  be  fixed  at  as  early  a  date  as  possible, 
and  hope  that  it  may  be  convenient  for  the  War  Department  to  take  up 
this  matter  very  soon. 

Very  re8i)ectfully, 

J.  W.  Douglass, 
President  Board  of  Commissioners,  District  of  Columbia. 
Hon,  Steven  B.  JIlkins, 

Secretary  of  War. 

[Second  indonement.] 

Office  Chief  of  Engineers, 

IT.  S.  Army, 
February  17,  1892. 

Respectfully  returned  to  the  Secretary  of  War,  with  recommendation 
that  a  Board  of  Officers  of  the  Corps  of  Engineers,  to  consist  of  Col. 
William  P.  Craighill,  Lieut.  Col.  George  H.  Elliot,  and  Maj.  C.  E.  L.  B. 
Davis, be  constituted,  to  consider  and  report  upon  the  subject  of  harbor 
lines  in  the  Anacostia  Biver,  Eastern  Branch  of  the  Potomac,  from  its 
mouth  to  Bennings  Bridge;  the  Board  to  meet  at  Washington,  D.  C, 
upon  the  call  of  the  senior  member,  and  its  expenses  to  be  paid  from 
appropriation  for  the  Eastern  Branch  of  the  Potomac  River— act  Sep- 
tember 19  1890. 
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With  the  sanction  of  the  Secretary  of  War  the  order  constituting 
the  Board  will  be  issued  from  this  office. 

Thos.  Lincoln  Casey, 
.     ,  Brig,  Gen.^  Chief  of  Engineers. 

[Third  indoraemeut.] 

War  Department,  February  19, 1892. 

Api)roved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War: 

John  Tweedale, 

Chief  Cleric. 


report  of  board  of  engineers. 

United  States  Engineer  Office, 

Washington,  D.  C,  May  16,  1892. 

General  :  The  Board  of  Engineers  constituted  by  Special  Orders 
ifo.  10,  Headquarters,  Corps  of  Engineers.  February  20,  1892,  has  the 
honor  to  submit  the  following  report  upon  the  subject  of  harbor  lines 
in  the  Anacostia  Eiver. 

The  order  constituting  the  Board  is  as  follows : 

RPKrrAT    OrdkM  )  HEADQUARTERS,   CORPS  OP  ENGINEERS, 

SPECIAL  URDERS  }  UNITED  STATES  ArMY, 

^^'  ^"-  '  Washington,  D.  C,  February  SO,  1898. 

By  authority  of  the  Secretary  of  War  a  Board  of  officers  of  the  Corps  of  Engi- 
neers, to  consist  of  Col.  William  P.  Craighill,  Lieut.  Col.  George  H.  Elliot,  Maj. 
Charles  E.  L.  B.  Davis,  wiU  assemble  at  Washington,  D.  C,  on  the  call  of  the 
senior  member,  to  consider  and  report  upon  the  subject  of  harbor  lines  in  tly  Ana- 
costia River  (Eastern  Branch  of  the  Potomac)  from  its  mouth  to  Bennings  Bridge. 

Upon  the  completion  of  the  duty  assigned  Col.  CraighiU  will  return  to  his  sta- 
tion. 

The  journeys  required  under  this  order  are  necessary  for  the  public  service. 

By  command  of  Brig.  Gen.  Casey : 

John  G.  D.  Knight, 
Captain,  Corps  of  Engineers. 

The  following  letter  addressed  to  the  honorable  the  Secretary  of  War 
by  the  president  of  the  Board  of  Commissioners  of  the  District  of  Colum- 
bia was  before  the  Board: 

Office  of  the  Engineer  Commissioner,  District  of  Columbia, 

Washington,  D.  C,  February  15, 189S. 
Hon.  Stephen  B.  Elkins, 

Secretary  of  War : 

Sir  :  The  Commissioners  of  the  District  of  Columbia  have  read  with  great  interest 
the  report  of  Col.  P.  C.  Hainsof  a  preliminary  examination  and  survey  of  the  East- 
em  Branch  (Anacostia  River)  of  the  Potomac  River. 

In  this  report  Col.  Hains  states  that  harbor  lines  should  be  established  at  an 
early  day  along  the  banks  of  this  stream  from  its  mouth  to  Bennings  Bridge. 

The  Commissioners  a^e  continually  required  to  report  on  projects  for  bridges 
across  the  Eastern  Branch  and  for  other  matters  that  require  the  harbor  lines  to 
be  considered.  For  this  reason  they  respectfully  request  that  these  lines  be  fixed 
at  as  early  a  date  as  possible,  and  hope  that  it  may  be  convenient  for  the  War  De- 
partment to  take  up  this  matter  very  soon. 
Very  respectiuUy, 

J.  W.  Douglass, 
President  Board  of  Cammissiouers,  D.  C, 
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The  first  meeting  of  the  Board  was  held  at  Washington  on  March  8, 
1802,  and  the  we>ather  being  unfavorable  for  an  examination  of  the 
Anacostia  River  the  Board  called  upon  the  District  Commissioners  to 
learn  their  views  upon  the  subject  under  consideration,  the  Board  hav- 
ing been  appointed  in  response  to  the  letter  'of  the  president  of  the 
Board  of  Commissioners,  quoted  above. 

Other  meetings  were  held  on  the  10th  and  16th  of  March,  and  on 
the  latter  date  a  preliminary  report  was  submitted  by  the  Board,  to 
which  attention  is  respectfiiUy  invited.  In  this  preliminary  report  the 
Board  was  able  to  state  definitely  the  particular  point  desired  by  the 
District  Commissioners,  namely,  the  width  between  the  bulkhead  lines 
at  the  Navy-Yard  Bridge, 

The  attention  of  riparian  owners  was.  called  by  a  notice  in  the  pub- 
lic press  to  the  fact  that  a  board  of  engineer  officers  had  been  convened 
to  consider  and  report  upon  the  subject  of  harbor  lines  in  the  Anacostia 
River,  and  they  were  invited  to  submit  their  views  in  writing? 

A  letter  was  received  from  Mr.  Thomas  Blagden,  owner  of  Blagden's 
Wharf,  on  Georgia  avenue  between  Third  and  Fourth  streets,  SE.,  mak- 
ing inquiries  as  to  the  location  of  the  harbor  lines  with  reference  to  his 
wharf.  He  was  informed  that  the  proposed  lines  would  pass  consid- 
erably in  front  of  the  wharf. 

This  was  the  only  communication  received  on  the  subject. 

It  was  found  that  in  order  to  describe  the  proposed  harbor  lines  ac- 
curately by  distances  and  courses  certain  points  must  be  determined 
in  addition  to  those  on,  the  chart.  The  necessary  field  work  was  pro- 
tracts not  only  on  account  of  unfavorable  weather,  but  also  because 
of  the  peculiarly  difiicult  nature  of  the  shore  hue,  necessitating  long 
detours  at  various  points. 

The  following  is  the  description  of  the  pierhead  and  bulkhead  lines 
which  the  Board  recommends  for  adoption.  These  lines  are  shown  on 
the  accompanying  tracing,  *  attached  to  and  forming  part  of  this  report. 

DESCRIPTION. 

Wkarf  cr  pierhead  line  on  the  right  of  the  channel. — Commencing  at  a  point  on  the 
northerly  Bide  of  tiie  junction  of  the  Washington  Channel  of  the  Potomac  River 
with  the  channel  of  the  Anacostia  River,  said  point  of  commencement  bearing  S. 
7^  18'  W.  and  being  827.3  feet  distant  from  a  stake t  on  the  southwest  comer  of  the 
United  States  arsenal  reservation,  said  stake  being  marked  C  on  the  accompanying 
map,  and  ruuninff  thence  on  a  curve,  concave  to  the  channel  of  the  Anacostia  River, 
with  a  radius  of  3,300  feet  and  a  chord  bearing  N.  52^  £.  and  1,180  feet  long  to  a  pile 
on  the  southwest  corner  of  the  whari*  at  the  southeast  corner  of  the  United  States 
arsenal  reservation,  said  pile  being  marked  D  on  the  map ;  thence  on  a  curve,  con- 
cave to  the  said  channel,  with  a  radius  of  3,004  feet  and  a  chord  bearing  N.  69^  19' 
£.  and  734.1  feet  long;  thence  on  a  curve  convex  to  the  channel,  Avith  a  radius  of 
3,000  feet  and  a  chord  bearing  N.  71°  52'  E.  and  467  feet  long  to  a  point  on  Buzzards 
Point  bearing  S.  87°  04'  W.  and  distant  159.1  feet  from  a  stake  marked  E  on  the 
inap;  tbeuce  on  a  curve  convex  to  the  channel,  with  a  radius  of  1,650  feet  and  a 
ehoTd  bearing  N.  50°  40'  E.  and  950  feet  long;  thence  on  a  curve  convex  to  the  chan- 
nel, with  a  radius  of  4,400  feet  and  a  chord  bearing  N.  29°  42'  E.  and  650  feet  long; 
thence  in  a  straight  line  N.  25°  28'  E.  660  feet ;  thence  on  a  curve  concave  to  the 
channel  with  a  radius  of  2,980  feet  and  a  chord  bearing  N.  37^  5'  E.  and  1,200  feet 
long;  thence  on  a  curve  concave  to  the  channel,  with  a  radius  of  2,050  feet  and  a 
chord  bearing  N.  80°  42'  E.  and  2,172.6  feet  long  to  a  point  bearing  S.  51°  24'  E.  and 
diaUnt  109.5  feet  from  a  stake  on  the  SW.  comer  of  the  United  States  navy-yard 
"5«*«rvatioa,  marked  K  on  the  map;  thence  8.  67°  18'  E.  1,000  feet  to  a  point  bearine 
S.  220  42'  W.  and  distant  30  feet  from  a  stake  near  the  southeast  corner  of  the  United 


•Omitted. 

^Thi>)  8tike  will  be  replaced  by  a  stone  monument  in  case  these  harbor  lines  are 
approved. 
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States  nayy-yard  reeeryation  and  marked  L  on  the  map,  the  last-mentioned  line 
being  parallel  to  K  L ;  thence  on  a  curve  convex  to  the  channel,  with  a  radius  of 
1,014  feet  and  a  chord  bearing  S.  88^  51'  E.  and  744.6  feet  long;  thence  in  a  straight 
line  N.  69^  36'  E.  153.3  feet  more  or  less  to  westerly  corner  of  the  north  abutment  of 
the  nayy-yard  bridge,  the  last-mentioned  line  being  at  right  angles  to  the  line  of 
said  bridge;  thence  N.  69<3  36'  E.  400  feet;  thence  N.  53o  28'  E.  1,600  feet;  thence  N. 
a5<^  54'  E.  1,401.3  feet;  thence  abont  N:  77^  03'  E.  686.2  feet  more  or  less  to  a  point 
on  the  center  line  of  the  Pennsylvania  Avenue  or  Eastern  Branch  Bridge  distant 
528  feet  from  the  center  of  the  circle  at  the  intersection  of  K  street  south  with  Sey- 
enteenth  street  east. 

Bulkhead  line  on  right  of  channel, — Between  the  east  boundary  of  the  United  States 
arsenal  reservation  and  the  west  boundary  of  the  United  States  nayy-yard  the 
bulkhead  line  shall  be  parallel  to  and  200  feet  inside  the  above-mentioned  wharf 
lines.  Between  the  east  boundary  of  the  navy-yard  and  the  west  line  of  Fourteenth 
street  east  the  bulkhead  line  shaU  be  parallel  to  and  100  feet  inside  the  above  wharf 
lines. 

Bulkhead  line  on  left  aide  of  channel. — Commencing  at  a  point  on  the  center  line  of 
the  Pennsylvania  Avenue  or  Eastern  Branch  Bridge,  distant  1>574  feet  from  the 
center  of  ^e  circle  at  the  intersection  of  K  street  south  with  Seventeenth  street 
east,  and  running  thence  S.  77°  03'  W.  1,281.9  feet;  thence  S.  65°  54'  W.  1,236.2  feet; 
thence  S.  53^  28'  W.  1,626.3  feet;  thence  S.  69^  36'  W.  at  right  angles  to  the  line  of 
the  Navy- Yard  Bridge  abont  513.4  feet  to  a  point  bearing  S.  20^  24'  E.  and  distant 
800  feef  from  the  westerly  corner  of  the  north  abutment  of  the  said  Navy- Yard 
Bridge;  thence  S.  69°  36'  W.  659  feet;  thence  on  a  curve  concave  to  the  channel  with 
a  radius  of  1,270  feet  and  a  chord  bearing  N.  88°  51'  W.  and  932.8  feet  long;  to  a 
point  bearing  S.  22°  42'  W.  and  distant  1,^0  feet  from  a  stake  near  the  SE.  corner 
of  the  United  States  navy- yard  reservation  marked  L  on  the  map ;  thence  parallel  to 
line  L.  K.  on  said  map  N.  67^  18'  W.  1,000  feet;  thence  on  a  curve  convex  to  the 
channel  with  a  radius  of  1,050  feet  and  a  chord  bearing  S.  80°  42'  W.  and  1,112.8  feet 
long;  thence  on  a  curve  convex  to  the  channel  with  a  radius  of  1,980  feet  and  a  chord 
bearing  S.  37°  05'  W.  and  797.4  feet  long;  thence  in  a  straight  line  S.  25°  28'  W.  660 
feet ;  thence  on  a  curve  concave  to  the  channel  with  a  radius  of  5,400  feet  and  a  chord 
bearing  S.  29°  42'  W.  and  797.7  feet  long;  thence  on  a  curve  concave  to  the.  channel 
with  a  radius  of  2,650  feet  and  a  chord  bearing  S.  50°  40'  W  and  1,525.8  feet  long; 
thence  in  a  straight  line  S.  67°  24'  W.  700  feet ;  thence  on  a  curve  convex  to  the 
channel  with  a  radius  of  2,180  feet  and  a  chord  bearing  S.  41°  24'  W.  and  1,911.3  feet 
long ;  thence  in  a  straight  line  S.  15°  24'  W.  1,905  feet  more  or  less  to  the  intersection 
of  this  line  with  high- water  mark  on  Giesboro  Point. 

Wharf  or  pierhead  line. — ^The  wharf  line  on  the  left  of  the  channel  between  the 
Pennsylvania  Avenue  Bridge  and  the  line  of  east  boundary  of  the  navy-yard  shall 
be  parallel  to  and  100  feet  outside  the  above-described  bulkhead  line.  Between  line 
of  the  east  boundary  of  the  navy-yard  and  Giesboro  Point  the  wharf  line  shall  be 
parallel  to  and  200  feet  outside  the  above-described  bulkhead  line. 

The  order  convening  the  Board  directed  that  harbor  lines  be  consid- 
ered and  reported  upon  from  the  mouth  of  the  Anacostia  River  to  Ben- 
nings  Bridge,  but  as  at  present  there  is  no  commerce,  except  that  of 
sand-scows,  above  the  Pennsylvania  Avenue  Bridge,  and  can  be  none 
on  the  upper  river  until  draw  spans  are  inserted  in  this  bridge  and  also 
in  the  trestle  bridge  of  the  Baltimore  and  Potomac  Railroad,  the  Board 
has  thought  best  to  leave  the  subject  of  harbor  lines  above  the  Penn- 
sylvania Avenue  Bridge  for  future  consideration,  as  such  lines  can  be 
much  more  intelligently  considered  after  the  future  has  developed  the 
needs  of  this  particular  locality. 

Capt.  Fiebeger  in  his  letter  of  March  14, 1892,  attached  to  and  form- 
ing part  of  the  Board's  preliminary  report,  says : 

Between  Pennsylvania  Avenue  and  Bennings  Bridge  no  immediate  improvements 
are  contemplated,  and  the  establishment  of  these  lines  might  be  postponed  if  your 
Board  considers  it  advisable. 

Another  reason  for  this  postponement  is  that  a  project  has  been  re- 
ported upon  for  building  an  intercepting  sewer  to  cross  the  Anacostia 
River  by  a  siphon  and  to  discharge  into  the  Potomac  River  at  a  x)oint 
below  Alexandria.  This  project  involves  an  estimated  expenditure  of 
about  $4,000,000,  and  will  probably  be  carried  out  eventually.  In  the 
meantime,  about  one-half  of  the  sewage  of  the  city  of  Washington  is 
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discharged  through  the  James  Cre^k  Canal  into  the  Anacostia,  and 
this  will  be  continued  untiji  the  intercepting  sewer  is  built,  the  amount 
of  sewage  increasing  with  the  growth  of  the  city.  It  may  therefore  be 
a  question  for  future  consideration  whether  the  low-lying  flats  above 
the  trestle  bridge  should  not  be  preserved  for  a  flushiugbasin  to  keep 
the  river  below  as  free  from  offense  as  possible  until  the  new  sewer 
system  is  completed,  in  which  case  bulkhead  lines  would  be  very  differ- 
ently located  from  those  intended  merely  to  conserve  the  interests  of 
Davigatioii. 
All  of  which  is  respectfully  submitted. 

Wm.  p.  ORAiaHILL, 
Colonel,  Corps  of  Engineers, 
George  H.  Elliot, 
Lieut,  Colonel  J  Corps  of  Engineers. 
Chas.  E.  L.  B.  Davis, 
Major y  Corps  of  Engineers, 
Bri:j.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U.  8.  A, 

[Firot  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
May  19,  1892, 
Respectfully  submitted  to  the  Secretary  of  War. 
It  l^iug  made  manifest  to  the  Secretary  of  War  that  the  establish- 
ment of  harbor  lines  is  essential  to  the  preservation  aud  protection  of 
Anacostia  River  (Eastern  Branch  of  the  Potomac)  a  Board  of  Engineers 
was  constituted  by  special  orders  from  Headquarters,  Corps  of  Engi- 
neers, to  consider  and  report  upon  this  subject,  and  the  report  of  the 
Board  recommends  for  approval  of  the  Secretary  of  War  the  harbor 
lines  described  in  the  within  report  and  delineated  upon  the  accom- 
panying tracing. 

It  is  recommended  that  the  lines  selected  be  approved  and  that  the 
Secretary  place  his  approval  both  upon  the  report  and  the  tracing  sub- 
mitted. 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineer 

[Second  indorseoieut.] 

War  DEPART^fENT,  May  21, 1892. 

The  harbor  lines  described  in  the  within  report  and  delineated  on  the 
accompanying  tracing  are  approved. 

S.  B.  Elkins, 
Secretary  of  War, 
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IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  SOUTHEASTERN 
VIBGINIA  AND  NORTHEASTERN  NORTH  CAROLINA. 


REPORT  OF  LIEUTENANT  EDWARD  BURR,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1892,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Harbor  of  Norfolk  and  its  approaches, 

Virginia. 

2.  Approach  to  Norfolk  Harbor  and  the 

United  States  Navy-yard  at  Norfolk, 
Va. 

3.  H«npton  Creek  and  Bar,  Virginia. 

4.  Nansemond  River,  Virginia. 

5.  Chiekahominy  River,  Virginia. 


6.  Appomattox  River,  Virginia. 

7;  Inland  wat«r  route  ft-om  Norfolk  Har- 
bor, Virginia,  to  Albermarle  Sound, 
North  Carolina,  through  Currituck 
Sound.. 

8.  North  Landing  River,  Virginia  and 
North  Carolina. 


HARBOR  LINES. 

9.  Modification  of  harboi^Iines  in  South  Branch  of  Elizabeth  River  at  the  Navy -yard, 

Norfolk,  Va. 


United  States  Engineer  Office, 

Norfolk^  Fa.,  July  S,  1892. 

General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  fiscal  year  ending  June  30, 1892,  upon  the  works  of  river  and 
harbor  improvement  in  my  chsffge. 

Very  respectfully,  your  ol^dieiit  servant, 

Edw.  Burr, 
First  Lieutenant^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


K  I. 

IMPROVEMENT  OF  HARBOR  OF  NORFOLK  AND   ITS   APPROACHES,  VIR- 

GINIA. 

The  river  and  harbor  act  of  September  19, 1890,  contained  the  fol- 
lowing provisions: 

Improving  harbor  at  Norfolk  and  its  approaches,  Virginia;  continuing  improve- 
ment $1130,000,  $50,000  of  which  shall  be  expended  in  improving  the  approach  to  the 
iimci  harbor  and  the  United  states  navy-yard  at  Norfolk  by  increasing  anchorage  be- 
^wwn  Lambert  Point  and  Fort  NorfoUc. 
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Under  this  appropriation  a  contract  was  entered  into  March  13, 1891, 
with  the  National  Dredging  Company  of  Wilmington,  Del.,  to  remove 
about  1,260,000  cubic  yards  of  material,  at  10.7  cents  per  cubic  yard, 
the  contract  to  be  completed  before  May  31, 1892.  Work  was  con- 
menced  by  this  company  on  April  2, 1891,  and  completed  May  14, 1892. 

During  the  fiscal  year  ending  June  30, 1892,  the  contractors  exca- 
vated 991,704  cubic  yards  and  redeposited  it  to  the  east  of  Willoughby 
Spit,  Hampton  Eoads,  the  length  of  tow  varying  from  5  to  15  miles. 
The  total  amount  removed  under  this  contract  was  1,264,726  cubic 
yards,  including  273,022  cubic  yards  removed  during  the  previous  fis- 
cal year. 

Of  the  amount  removed  during  the  year  233, t56  cubic  yards  were- 
from  the  bar  at  Sewells  Point,  increasing  the  width  of  the  channel  from 
350  feet  to  500  feet,  with  a  least  depth  of  25  feet  at  ordinary  low  water; 
279,114  cubic  yards  were  from  the  Eastern  Branch,  the  bar  at  the 
mouth  being  redi-edged  to  a  depth  not  less  than  22  feet,  and  a  part  of 
the  Berkley  Flats,  240  feet  wide  and  1,400  feet  long,  being  dredged  to 
a  depth  of  16  feet;  478,834  cubic  yards  were  from  the  anchorage  and 
channel  at  the  mouth  of  the  Western  Branch,  producing  32  acres  of  the 
proposed  anchorage,  and  making  more  available  17  acres  requiring  no 
dredging. 

After  "completing  the  dredging  under  this  contract  examinations  were 
made  of  the  dredged  channels.  These  examinations  showed  that  the 
channels  at  Sewells  Point  and  in  the  Eastern  Branch  were  in  good  con- 
dition, and  that  the  channel  at  the  mouth  of  the  Western  Branch  had 
the  same  depth  on  it  as  in  1889. 


APPROPBIATIONS. 

August  14, 1876 $35,000 

June  18,  1878 50,000 

March  3,  1879 75,000 

June  14,  1880 50,000 

March  3,1881 75,000 

August  2,  1882 75,000 

July  5, 1884 25,000 

August  5,1886 50,000 

August  11,1888 50,000 

September  19,  1890 150,000 

Money  statement, 

July  1,  1891,  balance  unexpended •$136,315.20 

June  30,  1892,  amount  expended  during  fiscal  year 130, 526. 90 


July  1,  1892,  balance  unexpended  . . 
July  1,  1892,  outstanding  liabilities 


5,788.30 
45.75 


July  1,  1892,  balance  avaUable 5,742.55 

Amount  appropriated  by  act  approved  July  13,  1892 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 155, 742. 55 


'  Amount  (estimated)  required  for  completion  of  existing  project 307, 744. 56 

Amount  that  can  be  profitably  expended  in-  fiscal  year  ending  June 

30,  1894 191,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 

*The  difference  in  this  amount  and  the  amount  stated  in  Annual  Report  for  1891, 
ii  due  to  an  error  of  $30.84  in  that  report. 
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COMMERCIAL  STATISTICS. 

CusTOM-HousE,  Norfolk,  Va.,  May  14,1892, 

Sir:  Inclosed  please  find  statement  of  imports  and  exports  for  the  year  ending 
Jannary  1,  1892. 

Very  respectfully, 

B.  G.  Banks, 

ColUotor, 
Lieut.  Edward  Burr,  U.  S.  A. 


Statement  of  imptn-ts  and  eacportt  far  year  ending  January  1, 1899, 


IMPORTS. 


Artieles. 


oa 


Creosote 

8alt 

Win« 

Miaoellaneoas 


ToUl 


Qaantity. 


Vain©. 


$20,360 

10.825 

8,501 

6,024 

163 

11, 517 


58,290 


BXFOBT& 


Cotton bales. 

Coal - tons. 

bushels. 


CoTD... 
Wheat 
Rye... 
Oats. 


.do.. 

.do.., 

.do.., 


Floor barrels. 

Cotton-seed  meal 

Cattis bosd. 

Tobacco ponods. 

Bark bags. 

Oars 

Iiomber 


Stares 

PlHMpbate  rock 

Avptn 

MiscfUsncons  . . 


Total 


202,285 
153, 214 

83,617 
1, 492, 024 

63,787 
210, 720 
100,356 


1,228 
058, 515 

2,933 
476, 320 


$11,835,596 

476, 320 

48,125 

1,590,577 

57,884 

83,597 

495,104 

•?,837 

91, 010 

67,076 

3,000 

3,250 

332, 954 

148, 671 

20,625 

2,945 

3,623 


16,269,094 


NavigaHon, 


Direction. 


CoartW; 
Total 


Vessels  cleared. 


JVb. 

499 
1,328 


1,827 


TOfM. 

672, 197 
1. 286, 521 


1,958,718 


Vessels  entered. 


Xo. 

94 
1,582 


1,676 


T&na. 

116, 926 
2, 042, 257 


2, 159, 183 
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LETTEB    OF    »IR.   NORMAX    BEIX,   SFPERIKTENDKN'T    AND    SECRETAKY,   NORFOLK    AND 

PORTSMOUTH  COTTOX  EXCHANGE. 

Norfolk,  Va.,  Jnme  14,  1892. 

Dear  Sir:* In  responRe  to  yotir  courteous  request  herewith  pleawe  find  statement 
of  the  receipt*  and  shipments  of  cotton  at  the  port  of  Noi-folk  for  the  year  ending 
December  31,  1891: 

Bales. 

Total  receipts  cotton  at  Norfolk,  twelve  months  ending  December  31, 1891..  626, 762 
Stock  on  hand  Decem)>er  31,  1890 59,046 

Exported : 

Great  Britain,  France,  and  continent , 260, 134 

Coastwise  shipments,  overland  and  inland 359, 965 

Total  shipments 620,099 

Stock  on  hand  December  31,  1891 65,709 

Total 685,808 

On  the  basis  of  494.24  pounds  to  the  bale,  which  is  the  average  weight  of  bales  ex- 
X>orted  December  31,  1891,  the  total  shipments  lamount  to  136,820  tons. 
I  remain,  dear  sir,  yours,  very  truly, 

Norman  Brll, 
Sftperiniendetit  and  Secretary, 
Lieut.  Edward  Burr,  U.  S.  A. 


Statement  of  Pocahontas  coal  consigned  to    WiWam  Lamb  f  Co,,  agents   at  Lambert 

Point,  in  the  year  1891. 

Steamers : 

Bunkers 479 

Cargo  and  bunkera 34 

513 

Barkentine 1 

Ocean  tugs  and  barges 642 

Schooners 538 

Total  vessels 1.694 

Foreign tons. .        27, 997 

Coastwise ^ do...  1,196,248 

Steamers , do...      135,112 

Ocean  tugs do...        18,780 

Local do...        90,606 

Total 1,468,743 

Tabular  statement  of  value  of  exports  and  imports  and  number  and  toknage  of  vessels 

registered  at  the  port  of  Norfolk,  Fa, 


Tear  ending 

£i 

Foreipi  vessels.                            Coastwise  vessels. 

Exports. 

Iraporta. 

January  1. 

ntered. 

Cleared. 

Entered. 

Cleared. 

1883 

No. 
64 
96 
66 
82 
73 
66 
51 
70 
81 
94 

Ton*. 
29,572 
69,421 
70, '.11 
67,168 
73, 896 
59,805 
64,975 
80,887 
83,341 
116,926 

Xo. 
135 
156 
127 
159 
208 
212 
227 
288 
397 
499 

Tons. 
112, 529 
110.450 
102. 821 
141,913 
207, 428 
234.644 
256, 351 
335,021 
463, 216 
QT2, 197 

No. 
1,314 
1,257 
1,330 
1,398 
1,432 
1,344 
1,  328 
990 
1,169 
1,582 

Tons. 
1, 248, 461 
1. 003, 920 
1,078.484 
1, 215, 398 
1,261,365 
1,360.633 
1,286,573 
1. 265, 470 
1, 140. 625 
2,042,257 

No. 
818 
880 
1,450 
1, 655 
1.719 
1,474 
1,402 
1.302 
L504 
1,827 

Tons. 
1,099,266 

996,062 
1,275,477 
1,334,557 
1,432,016 
1, 354, 620 
1,290,013 
1,230,189 
1,  546, 2.35 
1, 958, 718 

$18,201,759 
12, 361. 672 
14, 797, 046 
11.646,907 
14,393,337 
12,381,122 
13, 866, 586 
12,828,641 
16,096,634 
15, 260, 094 

$167,157 
223, 67« 
128.373 
127,391 
99.96a 
99,584 
176,253 
166.958 

1884 

1S85 

188fl       

18S7 

18KK  

1HH9 

1890 

1891 

04,487 
58.290 

1892 

L 
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Approximate  amount  of  freight  of  all  k%nd9  received  and  skipped  hy  water. 

* 

Tons. 

1888 1,914,506 

1889 :..  2,243,087 

1890 - :. 2,384,841 

1891 2,931,751 


K  2. 

IMPROVEMENT  OF  APPROACH  TO  NORFOLK  HARBOR  AND  THE  UNITED 

STATES  NAVY-YARD  AT  NORFOLK,  VIRGINIA. 

The  object  of  this  improvement  is  to  secure  a  channel  700  feet  wide 
and  25  feet  deep  at  ordinary  low  water  by  dredging  and  the  construc- 
tion of  a  dike. 

The  desired  channel  was  secured  in  July,.  1889,  since  which  time  no 
dredging  has  been  done.  A  survey  made  in  May,  1891,  indicated  little, 
if  any,  shoaling  of  the  dredged  channel.  A  survey  of  May,  1892,  shows 
some  shoaling  on  the  east  side  of  the  channel.  That  this  shoaling  is 
due  to  natural  causes  is  doubtful,  and  to  be  determined  by  later  exam- 
inations. 

It  is  not  probable  that  the  dike  will  be  necessary  for  the  mainte- 
nance of  the  channel,  and  the  money  estimated  for  it  could  be  more  ad- 
vantageously expended  in  removing  the  shoal  lying  in  front  of  and 
below  the  piers  at  Lambert  Point  on  the  east  side  of  the  channel. 

There  wa«  expended  on  this  improvement  dming  the  year  ending 
Jane  30, 1892,  $861.57,  which  was  applied  to  surveys,  office  expenses,  etc. 

For  commercial  statistics  see  report  on  improvement  of  harbor  of 
liTorfolk  and  its  approaches: 

APPROPRIATIONS. 

JnlyS,  1884 $50,000 

August  5, 1886 137,500 

AnguBt  U,  1888 10,000 

Money  statement 

July  1, 1891,  balance  unexpended i $861 .  57 

Jane  SO,  1882,  amount  unexpended  during  fiscal  year 861. 57 

C  Amount  (estimated)  required  for  completion  of  existing  project 108, 000. 00 

<  Submitted  in  compliance  with  requirements  of  seotious  2  of  river  and 
(   harbor  acts  of  1866  and  1867. 


K3. 

IMPROVEMENT  OF  HAMPTON  CREEK  AND  BAR,  VIRGINIA. 

'This  river  is  a  tidal  stream  wliich  empties  into  Hamptou  Koads  about 
2  ffiiJeB  from  Fort  Monroe.  It  is  navigable  for  vessels  drawing  11  feet 
at  high  water  as  far  as  the  public  wharf,  Hampton,  about  1  mile  from  its 

mouth. 

Before  1879  the  channel  in  the  river  was  60  feet  wide  and  8  feet  deep 
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at  low  water;  over  the  bar  the  depth  was  somewhat  less.  In  1879  and 
1880  the  Government  dredged  a  channel  150  feet  wide  and  0  feet  deep  as 
far  as  the  public  wharf.  In  1889  this  channel  was  examined  and  found 
in  good  condition;  it  was  therefore  recommended  that  the  channel  be 
widened  to  200  feet  in  the  creek,  and  from  200  to  300  feet  over  the  bar. 

The  necessary  appropriation  was  made  for  this  work  in  the  river  and 
harbor  act  of  September  19, 1890.  A  project  for  its  expenditure  was 
accordingly  submitted  to  the  Chief  of  Engineers  and  received  his  ap- 
proval. In  accordance  therewith  a  careful  survey  was  made  of  the 
river  and  proposals  invited  for  dredging.  On  March  20, 1891,  a  con- 
tract was  entered  into  with  the  Atlas  Dredging  Company,  to  do  the 
work  for  11  cents  yev  cubic  yard.  This  contract  was  to  be  begun  on  or 
before  January  1, 1892,  and  completed  in  4  months. 

Work  was  commenced  under  this  conti'act  in  December,  1891,  and 
completed  in  February,  1892.  Eighty-four  thousand  three  hundred  and 
twenty-one  cubic  yards  were  dredged  and  redepositedeast  of  WiUoaghby 
Spit  in  Hampton  Beads.  Through  the  bar  the  channel  was  increased 
in  width  to  300  feet  and  in  the  creek  to  200  feet  in  width  for  a  distance 
of  about  2,400  feet,  and  to  160  feet  in  width  for  a  farther  distance  of 
about  1,200  feet,  or  to  the  head  of  navigation.  The  depth  obtained  was 
9  feet  at  ordinary  low  water. 

An  examination  made  since  completing  the  contract  shows  the  im- 
provement to  be  satisfactory. 

During  the  fiscal  year  ending  June  30, 1892,  $9,872.74  were  exi)ended 
on  this  improvement  and  applied  to  payments  on  contract,  surveys  and 
office  expenses.    The  total  expenditures  to  that  date  have  been  $22,000. 

The  improvement  of  this  creek  receives  its  importance  from  the  fact 
that  along  its  banks  are  the  town  of  Hampton,  the  Hampton  Industrial 
School,  and  the  National  Soldiers'  Home.  Most  of  the  supplies  for  these 
places  are  received  by  water. 

A  daily  line  of  steamers  runs  between  Hampton  and  Norfolk,  and  a 
weekly  line  between  Hampton  and  Baltimore. 

A  very  full  report  of  the  commerce  of  Hampton  is  given  in  the  rejwrt 
of  Chief  of  Engineers  for  1889,  page  975,  since  which  time  there  has 
been  no  appreciable  change. 

APPROPRIATIONS. 

June  18. 1878 $10,000 

March  3, 1879 2,000 

September  19, 1890 10,000 

Money  statement, 

July  1,  1891,  balance  unexpended *  $9, 872. 74 

June  30,  1892,  amount  expended  during  fiscal  year 9,872.74 


K4. 

IMPROVEMENT  OF  NANSEMOND  RIVER,  VIRGINIA. 

The  object  of  this  improvement  is  briefly  to  secure  .a  12-foot  low 
water  channel  from  Suffolk  to  Hampton  Eoads. 


*  The  difference  in  this  amount  and  the  amount  stated  in  last  Annual  Report  an  the 
balance  unexpended  July  1, 1891,  is  due  to  error  of  $10.10  in  anionnt  expended  in  fiscal 
year  June  30,  1891,  which  should  have  been  $127.26  instead  of  $117.16. 
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The  river  and  harbor  act  of  September  19, 1890,  appropriated  $10,000, 
lor  this  work.  A  project  for  its  expenditure  was  submitted  to  the 
Chief  of  Engineers  and  approved.  In  accordance  therewith  proposals 
were  invited  for  dredging  and  on  April  4, 1891,  a  contract  was  entered 
into  with  the  Alabama  Dredging  and  Jetty  Company  of  Mobile,  Ala., 
to  do  the  work  for  20  cents  per  cubic  yard.  Work  on  this  contract  was  to 
have  been  completed  on  June  30, 1892,  but  on  that  date  the  work  had 
not  yet  been  commenced.  Upon  the  application  of  the  contractor  an 
extension  of  sixty  days  to  the  time  of  completion  of  contract  was 
granted  June  28,  1892. 

The  amount  exi)ended  on  this  work  during  the  fiscal  year  ending 
Jnne  30, 1892,  was  $41.50  and  applied  to  office  expenses. 

APPROPRIATIONS. 

March  3,1873 $15,000 

June  23,  1874 10,000 

March  3,1875 5,000 

Aagiut  14,  1876 5,000 

Jnne  18,  1878 2,000 

August  11,1888 10,000 

September  19,  1890 10,000 

Money  statement 

Jnly  1,  1891,  balance  unexpended. $11, 415. 67 

June  30,  1892,  amount  expended  daring  fiscal  year 41. 50 

Jnly  1,  1892,  balance  unexpended 11, 374. 17 

July  1,  1892,  amount  covered  by  uncompleted  contracts 9, 700. 00 

July  1,  1892,  balance  available 1,674.17 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 0^ 

Amount  available  for  fiscal  year  ending  June  30,  1893 11, 674. 17 

(Amount  (estimated)  required  for  completion  of  existing  project 122, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894    32, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  shipments  on  this  river  are  principally  farm  products,  lumber,  etc.  Full 
siatiBtics  could  not  be  gotten  for  the  year  1891,  although  an  effort  was  made  to  do 
so.  If  foU  shipments  of  the  lumber  had  been  furnished  the  tonnage  would  have 
shown  an  increase  instead  of  a  decrease  for  1891. 

Approximate  amount  of  freight  of  all  kinds  received  and  shipped  by  water. 

Tons. 

1888 109,900 

1889 217.738 

1890 117,836 

1»1 78,572 


KS. 

IMPROVEMENT  OP  CHICK AHOMINY  RIVER,  VIRGINIA. 

.The  object  of  this  work  is  to  secure  a  channel  11  to  12  feet  deep  at 
high  water  from  Windsor  Shades,  the  head  of  navigation,  to  the  mouth 
of  the  river,  a  distance  of  26  miles. 


1092       REPORT   OF   THE   CHIEF   OP   ENGINEERS,  U.  S.  ARMY. 

In  January,  1891,  an  examination  wa«  made  of  all  the  work  hitherto 
done  with  a  view  to  determining  the  permanency  of  the  dredged  chan- 
nels and  the  portions  of  the  river  in  most  need  of  improvement. 

Very  little  shoaling  was  found  to  have  taken  place  in  the  channels 
dredged  since  1878;  the  worst  shoals  aretliose  near  Old  Fort,  which 
have  a  minimum  depth  of  9  to  10  feet  high  water  and  a  minimum  width 
of  40  to  50  feet. 

A  project  for  the  improvement  of  these  shoals  by  dredging,  under 
the  appropria.tion  of  September  19, 1890,  was  submitted  to  t£e  Chief 
of  Engineers  and  approved.  In  accordance  therewith  proposals  were 
invited  and  on  March  24, 1891,  a  contract  was  entered  into  with  Chester 
T.  Caler  to  do  the  work  for  16J  cents  per  cubic  yard. 

Work  under  this  contract  was  begun  and  completed  in  April,  1892, 
13,000  cubic  yards  of  material  bemg  removed  and  redeposited. 

The  channel  at  Binn  Bar  was  dredged  60  feet  in  width  for  a  length  of 
1,000  feet.  At  Osborne  Bar  the  channel  width  was  increased  from  30 
feet  to  60  feet  for  a  length  of  570  feet.  At  Old  Fort  Bar  the  channel 
was  dredged  80  feet  wide  for  a  length  of  550  feet  and  a  point  bel©w 
the  bar,  50  feet  by  150  feet,  was  removed.  At  Windsor  Shades  Bar  a 
channel  40  feet  wide  was  dredged,  1,400  feet  long.  All  dredging  was 
to  not  less  than  9  feet  at  ordinary  low  water. 

APPROPRIATIONS. 

June  13, 1878 $5,000 

March  3,  1879 1,000 

June  14,  1880 2,000 

March  3,  1881 2.000 

August  2,  1882 5,000 

August  5,  1886 4,000 

August  11,  1888 2,500 

September  19,  1890 •. 2,500 

Money  stnfennent. 

July  1,  1891,  balanoe  unexpended $2, 409. 02 

June  30,  1892,  amount  expended  during  fiscal  year 2, 221. 71 

July  1,  1892,  balance  unexpended 187. 31 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5, 187. 31 


COMMERCIAL  STATISTICS. 


The  shipments  on  this  river  are  principally  farm  products,  lumber,  railroad  ties, 
etc.     During  the  year  1891,  these  were — 


Articles. 


Pine  wood corda . . 

Lumber feet. . 

Kailroad  ties iniml)er. . 

Wheat bushels. . 

Corn <lo 

Merchttnilise 


Quanlity. 

Valoe. 

60,000 

3,000,000 

50.000 

5,000 

10,000 

$180,000 

300,000 

175,000 

5,000 

6.000 

100,000 

i k 
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Approximate  amount  of  freight  of  all  kinds  received  and  shipped  by  water. 

Tona. 
1890 40,135 

1891 63,652 


K  6. 
IMPROVEMENT  OF  APPOMATTOX  RIVER,  VIRGINU. 

The  improvement  of  this  river  was  continued  under  the  project  for 
the  expenditure  of  the  appropriation  of  $15,000  of  the  act  of  September 
19,  1890.  The  details  of  this  project  are  contained  in  the  Annnal 
Report  of  June  30, 1891,  and  included  work  both  by  contract  and  by- 
hired  labor. 

Of  the  contract  work,  18  jetties  in  the  south  channel  were  completed 
by  July  4, 1891.  This  work  included  1,730  feet  of  wattle  work,  300  feet 
of  sheet  piling,  and  18  mats  weighted  with  gravel.  The  channel  width 
was  reduced  to  200  feet  for  a  length  of  3,500  feet.  The  remainder  of 
the  contract  work  was  completed  Septemoer  4, 1891,  and  included  892 
feet  of  brush  and  pile  dikes  in  Magazine  Bend,  and  at  the  lower  end  of 
Lieutenant  Bun  Dike;  583  feet  of  Lieutenant  Bun  Dike  was  backed  up 
with  brush  to  replace  rotten  sheet  piling. 

The  work  by  hired  labor  included  building  a  dam  at  Steins  Cut, 
strengthening  the  closure  dike  at  head  of  Puddledock  Gut,  and  refill- 
ing with  brush  such  dikes  as  showed  settlement. 

The  Steins  Out  Dam  is  80  feet  long,  8  feet  high,  and  10  feet  wide  on 
top,  built  of  earth,  gravely  and  brush. 

Behind  the  closure  dike  throughout  its  entire  length  was  placed  a 
bank  of  gravel  and  brush,  raised  above  ordinary  freshet  height.  The 
length  of  this  bank  was  1,823  feet;  top  width  10  feet,  least  fill  4  feet, 
and  greatest  fill  15  feet.  Seven  thousand,  eight  hundred  and  sixty- 
seven  cubic  yards  of  gravel  were  used. 

Some  damage  was  done  to  the  now  work  by  winter  freshets.  These 
freshets  also  caused  shoaling  on  these  bars  at  the  lower  end  of  Puddle- 
dock  Cut  and  on  Magazine  Bend.  Authority  was  obtained  June  3, 
1892,  for  their  removal  by  hired  labor,  the  use  of  Government  plant, 
and  the  hire  of  the  dredge  belonging  to  the  city  of  Petersburg,  Va. 
Dredging  was  commenced  June  29, 1892,  and  is  now  in  progress. 

APPROPRIATIONS. 

March  3, 1871 $50,000 

J«n«10,1872 40,000 

Match  3, 1873 30,000 

Jim«23,1874 30,000 

Maich3,1875 • 30,000 

^iignet  U,  1876 30,000 

Jja«18,1878 30,000 

March3,1879 20,000 

£"»«  14,1880 ;. 20,000 

M4rcli3,1881 20,000 

Aamst  2, 1882 35,00o 

J^^y  5,1884 25,000 

^^tt*t5,1886 18,750 

^^Purtll,i888 15,000 

W'Ptember  19, 181=0 15,000 
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Money  statement 

July  1, 1891,  balance  nnexpended *$11, 420. 46 

Jane  30, 1992,  amoont  expended  during  fiscal  year 7,  ^8. 09 

July  If  1892,  balance  aneiqpended 4, 162. 37 

July  2, 1892,  outstanding  fiabilities 231.70 

July  1, 1892,  balance  avaflable 3,930.67 

Amount  appropriated  by  act  approved  July  13, 1892 15, 080. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 19,010.67 


COMMERCIAL  STATISTICS. 
[Famished  by  Hr.  W.  E.  Morrison,  port  warden.] 

Statement  of  number  and  tonnage  of  veaaeh  and  value  of  freight  ehipped  and  received 

at  Petereburgf  Va, 


Years  ending— 


July  1,  1831 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 

Jan.  1, 1890 
1891 
1892 


No. 


645 
917 
980 
924 
893 
953 
836 
599 
595 
598 
621 
627 


Tonnage. 


35,967 
43,961 
46,070 
46,050 
40,669 
68,835 
63,169 
80,079 
27,981 
29,229 
85,219 
40,034 


Value  of  frpishts. 


Shipped. 


$74,724 
79,154 
181, 763 
196,458 
230,508 
192,053 
104,923 
143,673 
132,072 
184,596 
425,887 
813,317 


Received. 


$412,642 
519,209 
569,876 
312,472 
529,786 
474,250 
304,425 
372,112 
270, 031 
323.256 
280,254 
830,786 


Total. 


$487,366 
596,363 
751,639 
808,930 
780.294 
666,303 
409,348 
515,785 
402,103 
507,852 
706, 141 
644,101 


Approximate  amount  of  freight  of  all  kinds  received  and  shipped  hy  water. 

Tons. 

1888 30,626 

1889 26,121 

1890 21,693 

1891 26,276 


K7. 

IMPROVEMENT  OF  INLAND  WATER  ROUTE  FROM  NORFOLK,  VIRGINIA, 
TO  ALBEMARLE  SOUND,  NORTH  CAROLINA,  THROUGH  CURRITUCK 
SOUND. 

This  route,  for  the  improvement  of  which  the  river  and  harbor  act  of 
September  19, 1890,  contained  an  item  of  $10,000,  is  composed  of  sev- 
eral waterways,  which  have  been  separately  under  improvement. 

The  Elizabeth  Biver,  11.9  miles  long,  was  under  improvement  between 

*  The  difference  in  this  amount  and  the  amount  stated  in  Annual  Report  for  1891, 
unexpended  July  1, 1891,  is  due  to  an  error  of  45  cents  in  that  report  of  the  amount 
expended  June  30, 1891. 
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1873  and  1878.  At  a  cost  of  $40,180  a  channel  60  feet  wide  and  8  feet 
deep  at  low  water  was  secured. 

The  North  Landing  River,  17  miles  long,  was  under  improvement  be- 
tween 1879  and  1887.  At  a  cost  of  $49,777.34  a  channel  80  feet  wide 
and  9  feet  deep  was  secured. 

Currituck  Sound,  Coanjok  Bay,  and  l^orth  River  Bar,  13i  miles,  were 
under  improvement  between  1879  and  1890.  At  a  cost  of  1 141,656.16  a 
channel  80  feet  wide  and  9  feet  deep  was  secured  through  the  sound, 
and  a  channel  of  the  same  depth  40  feet  wide  through  the  bay  and  over 
the  bar. 

The  project  adopted  for  the  entire  route  is  a  channel  80  feet  wide  and 
9  feet  deep  at  low  water  to  correspond  to  that  already  secured  over 
nine-tenths  of  the  route. 

March  24, 1891,  a  contract  for  dredging  was  entered  into  with  Ches- 
ter T.  Caler  of  l^orfolk,  Va.,  at  24J  cents  per  cubic  yard.  Work  was 
begun  under  this  contract  in  December,  1891,  and  completed  in  March, 
18^,  32,308  cubic  yards  being  removed. 

The  dredging  was  done  in  the  Elizabeth  River,  beginning  at  the  Al- 
bemarle and  Chesapeake  Canal  Lock  and  working  down  stream.  Xine 
BhoaJs,  having  a  total  length  of  7,950  feet,  were  dredged  to  not  less 
than  9  feet  deep  for  a  channel  not  less  than  50  feet  wide.  Another 
shoal  600  feet  long  was  dredged  25  feet  wide  and  a  width  of  50  feet  was 
removed  firom  a  point  of  shoal. 

APPROPRIATIONS. 

For  Soath  Branch,  Elizabeth  Biyer,  Virginia : 

March  3,1873 $15,000 

June  23,  1874 10,000 

March  3,  1875 5,000 

AngnatU,  1876 5,000 

June  18,  1878 5,000 

F<ir  North  Landing  Kiver,  Virginia  and  North  Carolina: 

March  3.1879 25,000 

Jnnel4.1880 15,000 

March  3,1881 7,500 

AugnBt2.  1882 : 8,000 

For  CnrritncK  Sound,  Coai\jok  Bay,  and  North  River  Bar,  North  Carolina: 

JnnelS,  1878 20,000 

March  3, 1879 25,000 

Jane  14. 1880 25,000 

March  3,  1881 30,000 

Anga8t2,  1882 20,000 

July  5, 1884 5;  000 

AagnstS,  1886 10,000 

Angufltll,  1888 7,500 

For  inland  water  route,  etc. : 

September  19, 1890 10,000 

Money  statement, 

J^y  1, 1891,  balance  unexpended $9,480.96 

J«ne30, 1892,  amount  expended  during  fiscal  year 8, 742.39 

J^y  1, 1892,  balance  unexpende«1 738.57 

Amonnt  appropriated  by  act  approved  July  13, 1892 9,000.00 

Amoimt  available  for  fiscal  year  ending  June  30,  1893 9,738.57 

( Amount  (estimated)  required  for  completion  of  existing  project 49, 677. 08 
^onntthatcanbeprontably  expended  in  fiscal  yeareudiiijg.InnoSO,  1894    26, 000. 00 
^J>mitted  in  oompliance  with  requirements  of  sections  2  of  river  and 
Urbor  acta  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 
[From  records  of  Albemarle  and  Chesapeake  Caoal  Company.] 

J^umher,  cUuSy  and  tonnage  of  veB8els  passing  through  the  inland  wattr  route  from  Norfolk 

Harbor  to  Albemarle  Sound,  North  Carolina. 


Year  ending- 


Jane  30, 1885 

18HG 

1887 

■    18^8 

188J 

Jan.  1,1800 
1891 
18P2 


Steamers. 

Schoon- 
ers. 

Barges. 

Lighters. 

Sloops. 

Rafts. 

2,976 

1,059 

633 

133 

204 

181 

3,271 

1,082 

549 

55 

178 

244 

3,360 

1,216 

568 

49 

181 

297 

3,882 

1,362 

861 

44 

265 

378 

4,065 

1,539 

683 

82 

852 

852 

4,160 

1,699 

878 

67 

446 

835 

4,068 

1,817 

1,000 

113 

394 

350 

•     4,061 

1,804 

1,150 

62 

829 

298 

Tonnage. 


338,737 
858,111 
435,745 
445,237 
454,960 
455,442 
467,113 


Approximate  amount  of  all  kinds  affreight  passing  through  this  route. 


Tons. 


1888 335,758 

188i) 372,617 

1890 403,111 

1891 328,609 

Two  new  lines  of  steamers  between  Norfolk  and  North  Carolina  points  via  tliis 
route  were  established  during  the  year,  but  the  most  noticeable  change  has  been  in 
the  substitution  for  sailing  vessels  of  barges  with  larger  carrying  capacity. 


K8. 

IMPROVEMENT    OF    NORTH    LANDING    RIVER,    VIRGINIA   AND   NORTH 

CAROLINA. 

The  object  of  this  improvement  is  to  secure  a  channel  9  feet  deep  and 
80  feet  wide  from  North  Landing  Bridge  to  Ferraby  Island,  Currituck 
Sound. 

The  project  was  completed  June  30, 1884,  since  which  time  the  opera- 
tions have  consisted  in  removing  logs  abandoned  by  rafts.  These  were 
last  removed  in  December,  1889,  and  January,  1890,  since  which  time 
no  work  has  been  required. 

The  only  operations  contemplated  for  the  present  are  removal  of  ob- 
structions. The  balance  on  hand  will  suffice,  and  no  further  appropria- 
tion is  necessary. 

Tliis  river  forms  part  of  the  inland  water  route  fix)m  Norfolk  to  Al- 
bemarle Sound. 

For  map,  see  Annual  Eeport  of  the  Chief  of  Engineers  for  1889,  page 
962. 

For  commercial  statistics,  see  report  on  "  Inland  water  route,  etc," 

The  appropriations  for  this  river  have  been — 

March  3,  1879 $25,000 

June  14,  1880 15,000 

March  3, 1881 7,500 

August  2,  1882 8,000 

Money  Htatonent. 

July  1, 1891,  balance  unexpended «..    $2,665.31 

July  1, 1892,  balance  unexpended 2,665.31 


i 
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Kg. 

MODIFICATION  OF   HARBOR  LINES  IN  SOUTH  BRANCH  OF  ELIZABETH 

RIVER  AT  THE  NAVY- YARD,  NORFOLK,  VIRGINIA. 

Civil  ENaiNEEB^s  Office,  Kavy-Yabd, 

Norfolk^  Va.j  June  13^  1892. 

Sir  :  I  respectfully  forward  herewith  a  tracing  *  from  the  map  show- 
ing the  harbor  lines  as  fixed  by  a  board  of  officers  from  the  Corps  of 
Engineers,  and  approved  by  the  Secretary  of  War,t  showing  the  lines 
adjacent  to  the  navy-yard. 

Upon  examination  of  these  lines  it  will  be  seen  that  the  project  of  ex- 
tending the  quay  wall  south  of  the  entrance  to  the  Timber  Basin  can 
not  be  carried  out  as  originally  designed  unless  a  modification  of  the 
lines  may  be  had  at  this  point.  In  blue  is  shown  the  plans  as  fixed 
ux>on,  and  this  plan  should  be  carried  out  in  order  that  a  wharf  with 
safiScient  frontage  may  be  had  between  the  corner  of  the  wall  at  the 
Timber  Basin  and  the  angle  where  direction  is  changed. 
Very  respectfully,  your  obedient  servant, 

,  U.  S.  G.  White, 

Civil  Engineer^  if.  8.  JT. 
Commodore  A.  W.  Weaver,  XJ.  S.  K., 

Commandant. 

Bespectfdlly  submitted  to  the  chief  of  Bureau  of  Yards  and  Docks. 

A.  W.  Weaver, 
Caminodorey  Commandant. 

Bureau  of  Yards  and  Docks,  Navy  Department, 

June  15  J 1892. 

Respectfully  referred  to  the  Secretary  of  the  ITavy,  with  request  that 
the  honorable  Secretary  of  War  may  be  asked  to  modify  the  harbor 
lines  as  fixed  by  a  board  of  U.  S.  Army  officers  from  the  Corps  of  En- 
gineers, and  approved  by  the  Secretary  of  War  May  9, 1890,  in  order  to 
meet  the  wants  of  the  United  States  navy-yard,  Norfolk,  as  set  forth 
in  the  accompanying  letter  and  plan  submitted  by  the  commandant  of 
the  yard. 

K  H.  Farquhar, 

Chief  of  Bureau. 

Navy  Department,  June  2lj  1892. 

B^spectfully  referred  to  the  honorable  the  Secretary  of  War,  who  is 
leqnested  to  modify  the  harbor  lines  as  fixed  by  a  board  of  U.  8.  Army 
officers  from  the  Corps  of  Engineers,  and  approved  by  the  Secretary  of 
'War  May  9, 1890,  in  order  to  meet  the  wants  of  the  United  States  navy- 
yard,  Norfolk,  as  set  forth  in  the  accompanying  letter  and  plan  sub- 
mitted by  the  commandant  of  the  yard,  and  as  recommended  by  the 
Bureau  of  Yards  and  Docks. 

James  R.  Soley, 
Acting  Secretary  of  the  JNa/oy. 

•Omitted. 

tSee  Annaal  Report,  Chief  of  Engineers,  1890,  page  1032. 
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[Fourth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
June  J27,  1692. 

EespectfuUy  returned  to  the  Secretary  of  War. 
The  Navy  Department  requests  modification  of  established  harbor 
lines  in  South  Branch  of  Elizabeth  Biver  at  the  Norfolk  navy-yard. 

The  modification  proposed  is  shown  in  blue  on  the  accompanying 
tracing,  and  is  recommended  for  approval. 

Thos.  Lincoln  Oasey, 
Brigadier-OeneraXj  Chief  of  Engineer 9. 

[Fifth  indoTsement.] 

War  Department,  June  30, 1892. 

The  modification  of  the  harbor  lines  as  delineated  on  the  inclosed 
tracing  is  approved. 

The  honorable  the  Secretary  of  the  Navy  has  been  advised  of  this 
action* 

J.  M.   SCHOFIBLD, 

Major-  Qeneralj  Acting  Secretary  of  War. 


APPENDIX  L. 


IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  VIRGINIA,  NORTH 

CAROLINA,  AND  SOUTH  CAROLINA. 


REPORT  OF  MAJOR  W,  8.  STANTON,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1892,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  StftTinton  River,  Virginia. 

2.  Roanoke  River,  North  Carolina. 

3.  Pasnnotank  River,  North  Carolina. 

4.  Mackeys  Creek,  North  Carolina. 

5.  Ocracoke  Inlet,  North  Carolina. 
Fishing  Creek,  North  Carolina. 
Pamlico  and  Tar  River,  North  Caro- 
lina. 

Contentnia  Creek,  North  Carolina. 
Trent  River,  North  Carolina. 
Neose  River,  North  Carolina. 

11.  Inland    waterway     hetween    New- 

bern  and  Beanfort,  North  Carolina. 

12.  Harbor  at  Beanfort,  North  Carolina. 

13.  Inland  waterway  between  Beaufort 

Horbor  and  New  River,  North  Caro- 
Una. 

14.  Waterway  between  New  River  and 

SwansborOy  North  Carolina. 


6. 
7. 

8. 

9. 

10. 


15.  New  River,  North  Carolina. 

16.  North  East  (Cape  Fear)  River,  North 

Carolina. 

17.  Black  River,  North  Carolina. 

18.  Cape  Fear    River,   North   Carolina, 

above  Wilmington. 

19.  Cape  Fear  River,  North  Carolina,  at 

and  below  Wilmington. 

20.  Lockwoods  Folly  River,  North  Caro- 

lina. 

21.  Yadkin  River,  North  Carolina. 

22.  Harbor  at  Georgetown,  South  Caro- 

lina. 

23.  Winyaw  Bay,  South  Carolina. 

24.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


United  States  Engineer  Office, 

Wilmington^  N.  C,  July  .9,  ld9J^. 

General  :  I  have  the  honor  to  transmit  herewith  Annual  Eeports  for 
the  liscal  year  ending  June  30, 1892,  upon  the  works  of  river  and  harbor 
improvement  under  my  charge  during  the  last  six  months  of  that  year. 
Very  respectfully,  your  obedient  servant, 

W.  S.  Stanton, 
Major n  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 


L  X. 

improvement  of  STAUNTON  RIVER,  VIRGINIA. 

The  improvement  has  been  restricted  to  two  sections,  where  it  was 

most  feasible,  separated  by  an  interval  of  20^  miles,  and  aggregating 

65  miles  in  lengtii. 
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LOWER  SECTION. 

The  lower  section  begins  at  Eandolph,  24  iiiile«  above  the  confluence 
with  the  Dan  (forming  the  Eoanoke),  and  extends  up  31J  miles  to  Brook 
Neal.  "  It  is  from  260  to  500  feet  wide,  with  banks  12  to  22  feet  high, 
and  subject  to  freshets  of  from  30  to  43  feet  height." 

Its  improvement  was  commenced  in  1879.  It  then  had  "  an  average 
slope  of  1.2  feet  per  mile,  and  a  general  channel  depth  of  4  to  5  feet  at 
low  water  except  at  about  18  rock  ledges  or  shoals  where  it  was  only 
about  1  to  2  feet  at  low  water,"  and  it  "  was  then  navigated  by  bateaux 
at  all  times  and  at  mean  winter  water  by  one  steamer  of  14  inches 
draft." 

The  project  of  1879,  continued  without  modification,  proposed  to 
secure  a  bateaux  channel-way  35  feet  wide,  B  feet  deep  at  low  water, 
and  of  not  over  10  feet  slope  per  mile  for  the  31^  miles  from  Eandolph 
to  Brook  Neal. 

When  work  ceased,  under  charg6  of  Mr.  S.  T.  Abert,  United  States 
agent,  October  18, 1889,  the  proposed  navigation  had  been  obtained  for 
29^  miles  of  its  middle  portion,  and  the  section  of  31 J  miles  from  Ran- 
dolph to  Brook  Neal  had  a  fairly  cleared  channel  for  steamers  of  2  feet 
draft  and  about  25  tons  burden. 

The  whole  amount  expended  separately  for  the  improvement  of  this 
section  is  $37,500. 

UPPER  SECTION. 

The  upper  section  begins  at  the  Virginia  Midland  Railroad  bridge, 
76  miles  above  the,  confluence  with  the  Dan,  and  extends  up  23^  miles 
to  Pig  River.  "  It  is  about  150  to  300  feet  wide  and  subject  to  freshets 
of  from  20  to  30  feet  height." 

Its  improvement  was  commenced  in  1883.  It  then  had  "  an  average 
slope  of  4.3  feet  per  mile  and  a  general  channel  depth  of  over  2  feet  at  otSI- 
nary  stages  of  water,  except  at  about  30  rock  shoals  where  it  was  only 
0.4  feet,"  and  it  "  was  then  navigated  by  8  bateaux  of  20  inches  draft, 
each  about  12  tons." 

The  project  of  1883,  as  modified  in  1884  and  1887,  proposed  to  secure 
"  a  bateaux  channel-way  of  14  feet  breadth  and  l|  feet  dei)th  at  low 
water  "  over  the  entire  section. 

When  work  ceased,  under  charge  of  Mr.  S.  T.  Abert,  United  States 
agent,  September  18, 1888,  the  proposed  navigation  had  been  obtained 
for  18^  miles  above  the  Virginia  Midland  Railroad  bridge,  making  navi- 
gation for  pole  boats  fairly  good  over  the  entire  section  up  to  Pig  River. 

The  whole  amount  expended  separately  for  the  improvement  of  this 
section  is  $7,000. 

No  work  has  been  done  upon  the  improvement  of  either  section  since 
the  dates  above  given. 

The  following  letter  by  Capt.  Bixby,  Corps  of  Engineers,  at  its 
date  in  charge  of  the  improvement,  gives  the  condition  of  both  sections, 
and,  with  its  indorsements,  explains  the  present  status  of  their  im- 
provement. 

Unttbd  Statks  Engikser  Ofticb, 

Wilmington,  N.  C,  October  SI,  1891, 

Okneral:  The  improvement  of  the  Staunton  River,  Virginia,  was  placed  in  my 
hands  on  the  14th  of  November,  1890.  About  that  time  an  appropriation  of  $8,000  be- 
came available  for  use  on  this  work,  this  amount  having  been  appropriated  by  the 
act  of  Congress  of  19th  September,  1890.  High  water  from  that  time  onward  pre- 
vented any  work,  or  even  examination  of  past  work  up  to  the  present  month. 

In  my  annual  report  for  the  iiscal  year  ending  Jnne  30, 1891,  I  stated  that  "the 
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sIiaIIow  draft,  rocky  bottom,  steep  slope  at  lodges,  variable  stage  of  water,  and  the 
existence  now  of  two  railroads  near  the  main  shipping  portions  of  the  river  basin, 
rendered  qnite  doubtful  the  advantage  and  economy  of  further  improvement  of  the 
navigation  of  this  stream  at  the  present  time,  and  I  recommend  that  no  further  ap- 
propriations be  made  until  after  special  examination  of  the  results  of  past  work  and 
the  cost  and  prospective  benelits  of  future  work."  I  have  now  just  returned  from 
examinations  of  tiie  entire  length  of  the  portion  of  the  river  under  improvement, 
this  examination  having  been  made  by  myself  in  person  in  a  small  skiff,  at  a 
stage  of  about  1  foot  only  above  dead  low  water,  this  being  the  lowest  stage  of  the 
present  year  and  a  sta^e  well  allowing  a  careful  examination  of  the  present  status 
of  the  navigation  faeilities  of  this  river.  As  a  result  of  this  examination  I  have  now 
to  recommend  that  the  further  improvement  of  this  stream  be  stopped,  that  the  funds 
now  in  hand  be  returned  to  the  Treasury,  and  that  no  further  funds  be  made  avail- 
able for  this  purpose  at  present. 

The  reasons  for  this  recommendation  will  be  evident  from  the  following  brief 
statements.  The  present  improvement  of  this  river  extends  over  two  sections — an 
upper  one  from  Fig  River  down  to  St^aunton  River  Station  on  the  Virginia  Mid- 
Midland  Railroad,  and  a  lower  section  from  Brook  Neal  down  to  Randolph  Station, 
on  the  Richmond  and  Danville  Railroad.  (Maps  of  these  sections  are  shown  on 
pages  836  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1888  and  786  of  the  Re- 
port for  1880,  and  the  history  of  their  original  conaition  and  of  past  operations 
thereon  is  briefly  stated  in  my  last  annual  report  on  this  river,  now  printing.) 

The  upper  section  of  the  river,  by  its  shallow  draft,  rocky  bottom,  and  steep  slope, 
is  impracticable  for  freight  steamboats  unless  dammed  and  locked  every  few  mnes 
through  its  entire  length,  but  it  may  be  used  by  the  pole  boats  or  bateaux  for  which 
the  present  approved  improvement  was  planned.  The  $7,000  already  spent  on  this 
section  of  the  river  has  opened  a  fairly  good  navigation  for  such  pole  boats  all  the 
way  up  to  Pig  River,  at  least  good  enough  to  be  used  advantageously  by  such  boats 
if  water  transportation  were  in  demand.  When  this  improvement  was  started  there 
were  mines  near  Pig  River  and  at  Seesville  (16  miles  below)  which  were  seeking 
water  transportion  for  their  output. 

To-day  the  neighboring  railroad  has  extended  a  branch  up  to  the  miners  near  Pig 
River,  and  the  water  transportation  is  no  longer  in  demand  for  the  Pig  River  output, 
nor  for  any  other  freights  on  the  16  mUes  down  to  Seesville.    At  Seesville,  however, 
two  mines  have  been  for  some  time  in  operation  and  two  more  are  opening,  and  their 
product  (about  $8,(X)0  per  year  at  present,  perhaps  $16,000  by  next  year)  goes  down 
^e  river  by  pole  boats  7  miles  to  the  Staunton  River  Station  on  the  Virginia  Mid- 
land Railroad.    The  pole-boat  channel  of  these  7  miles  is  in  fairly  good  condition 
and  the  two  pole  boats  now  there  can  .easily  make  a  round  trip  each  day  and  carry 
all  the  freight  now  offered  to  them.    While  the  channel  might  be  made  a  little  bet- 
ter in  one  or  two  places,  still  the  boats  have  not  been  prevent'Cd  from  running  even 
at  low  water  during  the  past  two  years.    As  there  is  no  general  commerce  at  all  on 
this  upper  section  of  river  from  Pig  River  to  the  Virginia  Midland  Railroad,  as  all 
work  of  improvement  by  th^  United  States  is  for  the  benefit  merely  of  one  or  two 
corporations,  and  as  the  channel  way  is  already  equal  to  the  commerce  of  the  next 
several  years,  I  am  of  the  opinion  that  it  is  no  longer  advantageous  and  economical 
to  the  United  States  to  spend  any  more  money  on  this  upper  section  of  the  river  and 
that  it  is  therefore  not  worthy  of  further  improvement  at  present. 

The  lower  section  of  the  river  from  Brook  Neal  down  to  Randolph  Station,  on  the 

Mchmond  and  Danville  Railroad,  by  its  shallow  draft,  rocky  bottom,  and  occa- 

.    nonal  rock  ledges,  is  n(9t  practicable  for  navigation  by  freight  steamboats  of  any 

|ieat  size,  unless  it  were  dammed  and  locked  at  three  or  four  places,  at  an  expense 

ux  beyond  the  present  demands  of  its  commerce ;  but  its  gentle  slope  allows  of  its 

"b«ng  atiliaed  for  navigation  by  small  stem- wheel  freight  steamboats,  say  50  feet 

Itmg,  10  feet  wide,  and  of  2  feet  draft  or  25  tons  burden.    The  $37,000  already  spent 

^ipon  this  section  of  the  river  has  opened  a  fairly  good  navigation  fur  such  steamers 

*U  the  way  frt>m  Brook  Neal  to  Randolph,  at  least  good  enough  to  be  used  advan- 

^^^nsly  by  such  steamers  if  water  transportation  were  in  good  demand.    When 

thiB  improvement  was  started  there  were  large  valuable  plantations  aU  along  the 

^^w  and  no  way  of  sending  their  goods  to  the  nearest  railroad  except  by  the  river 

^  by  a  very  long  haul  overland.    To-day  a  new  railroad,  the  Lynchburg  and  Dur- 

°^  crosses  the  river  2  miles  below  Brook  Neal  and  runs  within  about  a  mile  of  the 

^▼er  for  i  miles  farther  downstream  to  Clarkton  Station.    This  renders  unnecessary 

J^y  farther  improvement  of  the  river  above  Clarkton.    The  25  miles  from  Clarkton 

^'^  to  Randolph  are  therefore  the  only  portion  of  this  lower  section  whose  navi- 

P^ion  ifl  worth  considering  at  present.     While  the  channel  might  be  made  a  little 

**^*erthan  at  present,  still  the  present  steamer  has  been  in  use  for  about  a  year,  and  has 

^^  been  prevented  from  running  a  round  trip  over  the  river  any  day,  even  at  low 

J'ater,  when  freight  was  offered  to  it.     But  the  freights  have  not  kept  this  single  25- 

m  boat  busy  more  than  half  the  time.     Moreover,  this  section  of  the  river  is  now  in 

•pleudid  condition  for  pole-boat  use,  and  this  steamer  and  a  few  pole  boat«  can  easily 
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carry  all  the  commerce  in  sight  and  all  the  probahle  prospective  commerce  for  many 
years  to  come.  The  total  freights  carried  by  the  present  boat  daring  1880  (a  bad 
year  on  account  of  freshets)  was  only  about  800  tons  ($31,000),  and  that  of  the  pres- 
ent year  (a  good  crop  year)  is  estimated  at  lest  than  twice  that  amount.  As  farther 
work  on  this  river  will  be  very  expensive  in  proportion  to  the  results  to  be  gained 
thereby,  and  as  the  present  channel  way  is  already  equal  to  the  commerce  of  the  next 
several  years,  I  am  of  the  opinion  that  it  is  no  lonser  advantageous  and  economical 
to  the  United  States  to  spend  any  more  money  on  this  lower  section  of  the  river,  and 
that  it  is  therefore  not  worthy  of  farther  improvement  at  present. 

As  these  two  sections  of  the  Staunton  River,  Virginia,  are  'Uie  only  sections  of  the 
river  for  which  appropriations  have  been  made  by  Congress,  and  as  neither  of  them 
is,  in  my  opinion,  worthy  of  farther  improvement  at  present,  I  have  to  recommeud 
as  above  that  the  further  improvement  of  this  river  be  stopped ;  that  the  plant  and 
other  property  belonging  thereto  be  sold ;  that  the  proceeds,  together  with  the  other 
availaole  funds^  be  covered  into  the  Treasury,  and  that  no  fiuther  funds  be  made 
available  for  this  work  at  present. 

Very  respectfully,  your  obedient  servant, 

W.   H.    BlXBY, 

CaptaiUf  Corp$  of  Engineers, 
Brig.  Qen.  Thomas  L.  Caskt, 

Cki^  of  Enginetrs,  U,  8.  A,. 

[Fint  indoncvnent.] 

Office  Chief  of  Engikebrs, 

U.  8.  Army, 
November  6,  1891. 

RespeotAilly  referred  to  Col.  W.  P.  Craighill,  Corps  of  Engineers,  Division  Engineer, 
Boatheast  Division,  for  remark. 
By  command  of  Brig.  Gen.  Casey : 

H.  M.  Ajdams, 
Major,  Corp$  of  Engineers, 

[Second  indorsement.] 

U.  S.  Engineer  Office, 

9  Pleasant  Street, 
Baltimore,  Md.,  November  9,  1891, 

Respeotfhllv  returned  to  the  Chief  of  Engineers,  U.  S.  A.  I  went  over  the  Staun- 
ton River  with  Mr.  Abert  shortlv  before  his  relief  from  duty  as  United  States  aj^nt. 
In  an  indorsement  on  a  communication  of  June  2, 1890,  from  Mr.  Abert  to  the  Chief  of 
Engineers,  I  stated  ''This  is  one  of  the  rivers  of  which,  in  my  opinion,  the  improve- 
ment should  not  be  continued  by  the  United  States.'' 

I  am  still  of  the  same  opinion  and  therefore  agree  fully  with  Capt.  Bixby  in  his 
recommendations,  except  tiiat  it  may  be  expedient  to  refrain  from  a  sale  of  the  plant 
until  Congress  has  had  the  opportunity  to  further  c<{nsider  the  subject  of  the  im- 
provement. 

W.  P.  Craighill, 
Colonel,  Corps  of  Engineer; 

[Third  indorsement.] 

Office  Chief  of  Ekgineerb, 

U.  S.  Army, 
November  10,  1891, 
Respectftilly  returned  to  Capt.  Bixby. 
The  views  of  the  Division  Engineer  are  approved. 
To  be  noted  and  returned  to  this  office. 
By  command  of  Brig.  Qen.  Casey: 

H.  M.  Abamb, 
Major,  Corps  of  Engineers, 

The  disposition  to  be  made  of  the  plant,  valued  at  $650,  awaits  the 
action  of  Congress  on  the  foregoing  recommendations. 

Amount  expended  separately  on  lower  section $37, 314. 53 

Amount  expended  separately  on  upper  section 7, 000. 00 

Amount  expended  since  the  consolidation  of  the  accounts  on  i>otli  sec- 
tions    385.47 

Total  expended  upon  the  i mprovemen t  to  June  30,  1892 44, 700. 00 
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Money  statement, 

July  1, 1891,  balance  aiiexx>ended $7, 981. 74 

June  30, 1892,  amount  expended  duriug  fiscal  year 147. 00 

July  1, 1892,  balance  unexpended 7, 834. 74 

July  1, 1892,  ontetanding  liabilities 34. 74 

July  1, 1892,  balance  available 7, 800. 00 

ted)  J 
ibep 

>nipliancc  with  requirements 
(     harbor  acte  of  18tJ6  and  1867. 


Staunton  BiveTf  Virginia, 


APPROPRIATED. 


Much  3.  1879 

June  4. 1880 

March  3,  1881 

Aai;n»t2.1882 

July  5. 1884 

ADj^iut  5. 1886 

AnfiiutlL1888  ... 
SepUnnber  19, 1890 


Date. 


Amount. 


$5,000 
7,500 
5,000 
7,000 
5,000 

10.000 
5,000 
8,000 


Aggregate. 


$5,000 
12,500 
17,500 
24,500 
29,600 
39,500 
44,500 
52,500 


EXPENDED. 


FlBcal  year  ending  June  30 — 


18W 

1881 

1882 ♦ 

1883 

1884 

1885 

188«...: 

1887 

1888 

1«89 

1890 

1891 , 


During 
year. 

Aggregate. 

$3, 897. 62 

$3,897.62 

4,636.75 

8,534.37 

8,727.66 

17. 262. 03 

l,90ai4 

19, 260. 17 

4, 648. 47 

23,  908.  64 

2,949.94 

26. 858.  58 

1, 830. 59 

28,  689. 17 

3, 924. 27 

32. 613. 44 

6,071.60 

38,685.04 

8,349.14 

42,034.18 

2, 280  35 

44, 314. 53 

238.47 

44. 553. 00 

La. 


IMPROVEMENT  OF  ROANOKE  RIVER,  NORTH  CAROLINA. 

The  Boanoke  is  formed  by  the  Staunton  and  Dan,  which  rise  in  the 
Hue  Ridge, 

^m  their  confluence  to  its  mouth  at  Albemarle  Sound  its  length  is 
198  imles. 

Formed  in  the  easterly  part  of  the  middle  undulating  belt  of  Korth 
Carolina,  its  course,  from  the  head  of  navigation  at  Weldon,  lies  south- 
easterly across  the  low  and  level  expanse  of  pine  forests,  intersected 

'  A  rocommendation  that  work  be  discontinued  under  project  waa  approved  by 
««  Chief  of  Engineers  November  10,  1891. 
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by  cypress  morasses,  that  embraces  about  3,000,000  acres  of  the  easterly 
part  of  the  State. 

It  is  nontidal,  Albemarle  Sound  being  a  body  of  fresh  water  with 
no  lunar  tides.  The  surface  of  the  sound,  however,  at  the  river  mouth 
is'  raised  and  lowered  respectively  by  protracted  northeasterly  and 
southwesterly  winds  which  cause  extreme  fluctuations  of  about  2  feet. 

Freshets  in  the  river  are  frequelit  and  sudden,  causing  an  extreme 
recorded  rise  of  60  feet  at  Weldon,  26  feet  at  Norfleets  Ferry,  and 
about  6  feet  at  Jamesville. 

From  Weldon  down  111  miles  to  Jamesville  it  overflows  its  banks 
and  submerges  large  areas  of  bottom  lands,  which,  before  the  war, 
from  Halifax  down  53  miles  to  Hamilton  were  protected  by  levees  now 
much  out  of  repair. 

From  its  mouth  18  miles  to  Jamesville  its  width  is  from  one-third  t^o 
one-half  mile,  its  depth  at  low  water  not  less  than  27  feet,  its  bed 
muddy,  and  its  current  sluggish.  From  Jamesville  up  49  miles  to  In- 
dian Highland  Bar  its  width  is  300  to  350  feet,  its  depth  not  less  than 
15  feet,  its  bed  in  the  channel  of  coarse  sand,  and  its  current  at  low 
water  1^  to  2  miles  per  hour.  From  Indian  Highland  Bar  up  51  miles 
to  Halifax  its  width  is  from  350  to  450  feet,  its  bed  in  the  channel  of 
coarse  sand  with  numerous  sand  bars  and  three  of  coarse  gravel  and 
bowlders,  namely,  Indian  Highland  Bar  and  Big  and  Little  Rocky 
Bars  immediately  above  and  below  Norfleets  Ferry,  its  depth  at  low 
water  being  about  10  feet  in  the  i)ools  and  2J  feet  on  the  bars,  and  its 
current  at  low  water  from  1  to  1 J  miles  per  hour. 

At  Halifax  the  first  bar  of  rock  is  met,  extending  from  the  right  and 
concave  bank  about  halfway  across  the  river,  thence  9  miles  to  the  old 
railroad  pier,  1  mile  below  Weldon,  the  bed  of  the  channel  is  of  sand, 
its  width  400  to  500  feet,  its  depth  at  low  water  3  to  5  feet,  and  its  cur- 
rent about  1  mile  per  hour.  From  the  bridge  piers  1  mile  to  the  rapids 
and  head  of  navigation  at  Weldon  its  bed  is  of  rock  and  its  depth  at 
low  water  2J  to  3  feet. 

Its  banks,  about  60  feet  in  height  at  Weldon,  descend  to  about  10 
feet  at  Jamesville,  whence  to  its  mouth  the  river  flows  through  a 
cypress  swamp.  The  banks,  not  only  concave  but  straight,  for  stretches 
of  several  hundred  yards  often  cave  badly  after  freshets,  precipitating 
standing  trees  into  the  river  and  entailing  perpetual  repetition  of  clear- 
ing the  river  of  snags. 

When  the  United  States  commenced  the  improvement  of  the  river  in 
1872  its  navigation  by  vessels  of  10  feet  draft,  as  great  as  can  be  car- 
ried through  the  Albemarle  Sound,  was  embarrassed  by  the  wreck  of  the 
gunboat  Southfieldj  sunk  by  the  ram  Albemarle j  6  miles  above  the  mouth, 
by  three  rows  of  piles  extending  across  the  river  at  Tallow  Island,  3 
miles  higher,  and  by  a  row  of  schooners  filled  with  stones  and  scuttled 
at  Broad  Greek,  13  miles  above  the  mouth.  These,  with  like  obstruc- 
tions at  other  points,  which  did  not  in  1872  interfere  with  navigation, 
wore  all  placed  in  the  channel  during  the  war. 

Below  Indian  Highland  Bar  the  channel  was  also  somewhat  ob- 
structed by  leaning  trees  and  by  snags  for  vessels  drawing  10  feet,  be- 
low which  depth  masses  of  snags,  logs,  and  stumps  were  lodged  in  its 
pools.  From  Indian  Highland  Bar  62  miles  up  to  Weldon  the  least 
channel  depth  on  the  bars  was  about  6  feet  during  eight  months  annu- 
ally, but  was  reduced  to  2  feet  during  the  annual  season  of  extreme  low 
water,  and  the  whole  62  miles  of  the  river  were  badly  obstructed  by 
snags,  logs,  and  stumps  and  leaning  and  overhanging  trees. 

With  appropriations  made  annually  from  1871  to  1874,  both  inclusive, 
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and  in  1882,  1884, 1886, 1888,  and  1890,  aggregating  $138,000,  the  im- 
piovement  of  the  river  has  been  .in  progress  under  the  project  of  1872 
to  secure  at  all  seasons  of  the  year  an  unobstructed  channel  with  a 
least  width  of  60  feet  from  the  mouth,  129  miles,  to  Weldon,with  a  depth 
of  at  least  10  feet  67  miles  up  to  Indian  Highland  Bar,  and  of  at  least 
5  feet  62  miles  farther  to  Weldon,  by  removing  the  war  obstructions, 
sna^,  fallen  and  overhanging  trees,  ss^nd  bars  and  ledges,  by  dredging, 
the  construction  of  training  dikes,  and  blasting,  at  an  estimated  cost 
of  9269,000. 

The  war  obstructions  were  long  ago  removed,  and  the  depth  on  In- 
dian Highland  Bar,  originally  not  more  than  5  feet,  was  increased  by 
the  construction  of  training  dikes  to  7  feet  at  low  water.  Then  a  chan- 
nel was  imperfectly  cleared  of  snags,  logs,  and  stumps  wherever  they 
were  found  from  Weldon,  111  miles,  to  Jamesville,  to  permit  vessels  to 
get  through,  after  which  the  cleared  channel  was  widened  to  100  feet 
and  more  thoroughly  cleared  to  the  depth  of  10  feet  up  to  Hamilton,  7 
feet  thence  to  Big  Bocky  Bar,  and  to  the  natural  depth  thence  to 
Weldon. 

Channels  to  the  depth  of  5  feet  and  width  of  115  feet  and  length  of 
about  700  feet,  and  to  the  width  of  184  and  length  of  about  440  feet 
were  dredged  respectively  through  Big,  Bocky  Bar^ and  Little  Rocky 
Bar,  ux>on  which  the  least  depth  of  wator  was  about  2^  feet,  and  some 
blasting  was  done  to  remove  the  higher  points  of  rock  from  the  chan- 
nels at  Halifax  and  Weldon. 

By  indorsement  of  May  14, 1890,  from  the  office  of  the  Chief  of  Engi- 
neers, $6,000  were  allotted  for  application  to  dredging  a  cut-off  1,100 
feet  in  length  at  Shad  Island  Bend,  29^  miles  above  the  mouth  of  the 
river,  of  which  about  $1,000  were  applied,  in  July,  1890,  to  clearing  the 
site  of  trees  and  stumps  and  in  dredging  a  cut  23  feet  wide,  7  feet  deep, 
to  about  the  level  of  low  water  and  150  feet  long  when  the  work  was 
suspended.  Its  resumption  awaits  the  conveyance  to  the  United  States 
of  tiUe  to  the  site. 

The  cut  will  be  dredged  with  the  remaining  $5,000  of  the  $6,000 
allotted  only  to  a  partial  cross  section  of  the  channel  desired,  leaving 
it  to  be  enlarged  by  scour. 

Tlie  bend  is  a  double  one,  very  sharp,  and  very  seriously  embarrasses 
navigation  by  the  larger  steamers  on  the  river. 

During  the  fiscal  year  which  ended  June  30, 1892,  from  Edwards 
Ferry  down  41  miles  to  Hamilton,  the  river  has  been  entirely  cleared 
of  snags  to  its  fiiU  width,  and  to  the  depth  of  7  feet  24  miles  down  to 
Palmyra,  and  of  9  feet  the  remaining  17  miles  to  Hamilton,  and  the 
banks  trimmed  of  all  overhanging  trees  and  limbs  throughout  the  41 
miles. 

Siiagging  and  bank  trimming  were  discontinued  March  30, 1892,  to 
reserve  about  $5,000  for  application  to  dredging  the  cut-off  at  Shad 
Island  Bend  as  soon  as  titie  to  the  site  can  be  secured. 

Tlie  mouths  of  April,  May,  and  June  were  devoted  to  thoroughly 
Impairing  the  plant  at  Palmyra. 

The  magnitude  of  the  obstructions  to  be  removed  from  channel  and 
banks  and  their  location  and  extent  along  the  river  are  not  susceptible 
of  even  approximately  accurate  definition;  the  time  when  work  can  be 
done  and  the  period  which  it  will  consume  are  rendered  very  uncertain 
^7  the  frequent  and  sudden  fi'eshets,  and  work  is  further  hampered  by 
the  uniiealthiness  of  the  low- water  season  when  it  can  best  be  done. 
^^  insure  himself  against  loss  under  such  conditions  a  contractor  must 
provide  a  wide  margin  in  price,  while  the  necessity  for  efficient  inspec- 
^    would  duplicate  tiie  co«t  of  superintendence,  and  the  obstructions 
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eoold  not  be  by  contract  so  reedily  removed  in  the  order  require 
the  interests  of  navi^tion. 

All  work  during  the  year  has,  therefore,  been  done  by  hired  I 
with  United  States  plant. 

The  details  of  the  work  during   the   fiscal  year,  plant  used, 
obstructions  removed  from  the  river,  are  fully  given  in  the  appei 
reiMirt  of  Mr.  Charles  Schuster,  who  has  been  throughout  the  year 
for  the  five  years  preceding  in  iniiiie<liate  charge  of  the  work,  whic 
has  very  faithfully  and  efficiently  conducted. 

At  the  date  of  this  report  the  condition  of  the  river  is  as  follows 

For  25  of  the  44  miles  between  Janiesville  and  Hamilton  naviga 
is  much  obstructed  by  overhanging  trees,  and  boats  are  annoye 
going  downstream  by  snags  outside  of  the  channel  100  feet  wide 
was  cleared  throughout  the  25  miles.  Elsewhere  from  Weldon  tc 
river  mouth  it  is  unobstructed  by  leaning  trees  from  its  banks,  an 
cleared  of  snags,  logs,  and  stnmps  to  a  depth  not  exceeding  5  fee 
extreme  low, water  from  Weldon  to  Indian  Highland  Bar,  and  to 
depth  of  10  feet  at  extreme  low  water  thence  ti)  its  mouth. 

At  Spring  Gut  Bar,  46  miles  below  Weldon,  the  depth  at  extreme 
water  is  only  2 J  feet  for  a  distance  of  160  feet,  and  at  Looking  G 
Bar,  26  miles  below  Weldon,  the  6-foot  channel  at  extreme  4ow  w 
is  at  three  points  only  70,  40,  and  30  feet  wide  respectively,  elsew! 
from  Indian  Highland  Bar  25  miles  up  to  Halifax  there  is  a  cle 
channel  over  all  bars  of  good  navigable  width  and  not  less  than  5 
deep  at  extreme  low  water  as  prescribed  in  the  project. 

But  in  the  11  miles  from  Halifax  up  to  Weldon  the  6-foot  chann 
interrupted,  first,  by  a  bar  at  Halifax  2,450  feet  across,  1,800  fe< 
which  are  of  sand  upon  which  the  depth  is  but  about  3  feet,  and 
feet  of  which  are  of  rock  upon  which  the  depth  is  but  about  3.7  fe< 
extreme  low  water;  second,  at  the  old  railroad  pier,  IJ  miles  b< 
Weldon,  by  a  sand  bar  800  feet  across,  upon  which  the  depth  at 
treme  low  water  is  about  2  feet;  and  third,  by  a  bar  of  rock  exten< 
from  the  old  Weldon  Ferry  2,850  feet  to  old  Weldon  Landing,  i 
which  the  depth  at  extreme  low  water  is  only  about  1  foot.  Elsew 
between  Halifax  and  Weldon  the  channel  is  not  less  than  5  feet  ( 
at  extreme  low  water. 

The  banks  of  these  11  miles  are  swampy  and  not  settled,  and 
traific  on  that  part  of  the  river,  with  railroad  communication  betv 
Weldon  and  Halifax,  would  be  so  small,  and  the  cost  of  attaining  5 
depth  prescribed  in  the  contract  would  be  so  great  by  cutting  thro 
the  b^rs  of  sand  and  rock,  the  continuance  of  the  improvement  bet\^ 
Halifax  and  Weldon  is  of  doubtful  exiiediency  and  will  be  made 
subject  of  a  special  report. 

Omitting  these  upper  11  miles,  the  cost  of  completing  the  proje< 
1872  throughout  the  rest  of  the  river  is  estimated  at  $20,000,  as 
lows : 

For  8nafffl:ing  25  miles  between  Jamesville  and  Hamilton $6 

For  bank  trimming  over  «ame  diHtance 7 

For  improving  channel  on  Looking  Glass  15ar  by  construction  of  tlu'ce  jetties 

of  mattreBS  and  Atone 2 

For  improving  ciianuel  at  iSprlng  Gut  Bar  by  buildiug  one  j<>tty  of  mattress 

and  stone .' 

For  engineering,  superintendence,  and  contingent  «^xpen.s«»8 5 


Total 2( 

This  sum  can  all  be  advantageously  applied  in  the  ensuing  fiscal  > 
From  the  a])])eiided  table  of  amounts  expended  for  the  Improveii 
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of  the  Boanoke  Biver,  and  nam^er  and  net  tonnage  of  steam  vesselts 
navigating  it  above  Plymouth  from  July  1,  1887,  to  June  30,  1892,  it  will 
be  seen  that  the  number  of  vessels  increased  from  9  in  1887,  having 
a  total  net  tonnage  of  1, 717.42,  to  15  in  1889,  having  a  total  net  ton- 
nage of  2,120.16;  but  that  they  have  since  annually  diminished  to  5 
steamers  in  1892,  having  a  totaJ  net  tonnage  of  713.96,  a  net  decrease 
since  1887  of  44  per  cent  in  the  number  of  vessels  and  of  58  per  cent  in 
net  tonnage  during  the  six  years  in  which  upwards  of  $81,000  have 
been  spent  in  clearing  that  river  of  snags,  its  banks  of  leaning  trees, 
and  in  deepening  its  channel. 

About  50  to  60  schooners  of  25  to  50  tons  each  annually  ascend 
the  river  7  miles  to  Plymouth  to  discharge  corn,  fertilizers,  and  lime 
principally,  and  receive  shingles  and  lumber;  but  except  a  few  small 
fishing  boats  which  go  11  miles  higher  to  Jamesville,  sailing  vessels 
never  go  above  Plymouth,  and  the  part  of  the  river  which  absorbs  all 
the  money  applied  to  its  improvement  is  navigated  only  by  the  steamers 
whose  number  and  tonnage  are'given  in  the  accompanying  tables. 

Of  the  six  principal  landings  on  the  river,  above  overflow,  at  Halifax, 
Edwiunds  Ferry,  Palmyra,  HamUton,  Jamesville,  and  Plymouth,  the 
last  five  ^e  the  principal  shipping  points  for  cotton,  only  the  last  foui* 
of  which  have  warehouses  to  receive  it.  Minor  shipments  from  other 
X)oints  along  the  river  are  very  much  restricted  because  cotton  as  soon 
as  placed  upon  the  banks  is  liable  to  be  swept  away  or  damaged  by  the 
frequent  and  sudden  freshets,  and  the  arrival  of  steamers  can  not  be 
relied  upon  within  24  or  48  hours,  owing  to  the  variable  currents  and 
\ici8situde8  due  to  the  freshetiS.  Fully  half  of  the  cotton  grown  in  the 
river  valley  is  shipped  by  raOroad  running  from  Weldon  to  Plymouth 
and  touching  it  at  Halifax,  Williamston,  and  Jamesville,  with  three 
very  direct  railway  lines,  each  about  80  miles  in  length,  from  the  river 
to  Norfolk.  On  account  of  this  competition  the  freight  on  cotton  by  the 
quick  and  sure  rail  routes  from  the  river  valley  to  Norfolk  is  only  15 
cents  more  per  bale  than  by  the  slower  water  route. 

The  shipment  of  the  crop  of  cotton  usually  commences  during  the 
latter  part  of  the  period  of  most  extreme  and  protraeted  low  water, 
which  occurs  about  September  and  October,  from  which  date  until 
January  the  water  gradually  rises,  and  the  shipment  of  cotton  by  river 
is  heaviest. 

The  next  and  only  other  period  of  important  and  regular  traffic  upon 
the  river  is  the  shipment  of  fertilizers  upstream  in  March  when  the 
water  is  high.  Throughout  the  other  months  of  the  year  shipments  by 
watec  are  very  light  and  irregular. 

The  cost  of  removing  the  increase  of  leaning  trees,  snags,  logs,  and 
stomps  will  be  about  $3,000  to  $5,000  annually. 

The  river  is  in  the  collection  district  of  Edenton,  N.  C. 

Money  statement. 

J^ly  1, 1891,  balance  unexpended $19,983.99 

Jane  30,  ISfife,  amount  expended  during  fiscal  year 12, 845. 57 

•J%  1, 1892,  balance  unexpended 7,138.42 

J«ly  1, 1892,  outstanding  UabUities 259.07 

"J%  1, 1892,  balance  available 6,879.35 

^«ant  appropriated  by  act  appri»ved  July  13,  189 i 50, 0(X).  00 

^ttttt  avaUable  for  lUcal  year  ending  June  30,  1893 .56,879.35 
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f  Amount  (estimated)  required  for  completion  of  existing  project *$81, 000. 00 

i  AmouD  t  that  can  be  nrontably  expended  in  fiscal  year  enmng  J  one  30, 1884    20, 000. 00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i    harbor  acts  of  18(S6  and  1867. 

BXPOBT  OF  MR.   CHAKLE8  8CHU8TKR,  OVBBSEEB. 

Scotland  Neck,  N.  C,  June  30, 1892. 

Major:  I  have  the  honor  to  make  the  following  report  of  operations  upon  the  im- 
provement of  Roanoke  River,  North  Carolina,  during  the  fiscal  year  ending  June  30, 
1802: 

The  work  done  during  the  fiscal  year  consisted  chiefly  of  snagging  and  bank  trim- 
ming. 

The  channel  has  been  cleared  to  its  full  natural  width  of  all  snags,  stumps,  logs, 
and  trees  for  a  distance  of  41  miles,  viz,  from  Edwards  Ferry,  103  miles  above  uie 
river  month,  to  Hamilton,  67  miles  above  the  river  mouth.  Tlie  cleared  channel 
depth  at  extreme  low  water  was  5  feet  from  Edwards  Ferry  to  Big  Rocky  Bar,  9 
miles:  7  feet  from  Big  Rocky  Bar  to  Palmyra,  15  miles;  and  9  feet  mxm  Palmyra  to 
Hamilton,  17  miles. 

The  obstructions  removed  from  the  channel  were:  Large  snags,  5,530;  stumps, 
606 ;  cords  small  snags,  199. 

In  addition  to  the  above  work  a  large  number  of  snags,  probably  1,500  or  2,000, 
were  chopped  into  short  lengths  during  very  low  water,  and  were  allowed  to  sink  to 
the  bottom.  This  method  luui  proved  a  very  ^ood  one  where  trees  had  fallen  into 
the  river  from  the  banks  but  their  roots  were  still  embedded  in  the  bank,  and  where 
the  water  was  of  sufficient  depth  to  allow  of  the  chopped  material  being  dropped 
where  cut  without  obstructing  the  channel.  Care  was  taken  to  begin  at  the  top  of 
each  tree  and  cut  towards  the  roots,  and  to  cut  the  separate  pieces  so  that  there 
would  not  be  any  forks  or  projecting  ends  of  limbs. 

The  cost  of  removing  a  fiUlen  tree  in  this  maimer  is  only  about  one-fourth  of  hoist- 
ing and  putting  the  same  tree  on  the  bank. 

Owing  to  the  &ct  that  the  channel  has  been  cleared  to  its  full  natural  width, 
which  is  from  250  to  300  feet,  and  the  extraordinary  large  dimensions  of  the  removed 
obstructions,,  the  progress  of  the  work  has  been  slow. 

Bank  trimming  nas  been  done  where  necessary  from  Edwards  Ferry  to  Hamilton, 
distance  41  miles.  Seventy-eight  trees  were  cat  and  hauled  back  and  1  cord  of  brush 
cut. 

Operations  in  field  were  suspended  March  30, 1892,  for  lack  of  funds,  and  the  plant 
towed  to  Palmyra  for  repairs. 

Detailed  surveys  were  made  of  Looking  Glass,  Leggetts,  Spring  Gut,  and  Hickory 
Neck  bars  with  reference  to  the  location  of  dikes  or  other  means  of  contraction  so  as 
to  secure  a  channel  depth  of  5  feet  on  such  of  these  bars  as  need  it.  Field  maps 
showing  all  details  of  shoals  and  channels  and  character  of  bottom  were  submitted 
after  completion  of  surveys. 

Gauge  observations  were  taken  daily  during  the  entire  fiscal  year  at  the  stations 
at  Weldon,  Norfleets  Ferry,  Hamilton,  Williaraston,  James ville,  and  Plymouth. 

A  new  scow,  40  feet  long  by  16  feet  wide  and  3  feet  9  inches  deep,  was  built  for 
the  transportation  of  fuel,  etc.,  at  a  total  cost  of  $180.67;  also  a  new  quarter  boat  to 
accommodate  30  men  and  of  the  same  dimensions  of  hull  was  built  to  replace  an 
old  one,  since  condemned.    The  cost  of  constructing  this  quarter  boat  was  ^42.01. 

The  hoister  Roanoke  was  thoroughly  overhauled  and  repaired.  The  position 
of  the  engine  and  boiler  was  changed  so  as  to  increase  the  capacity  for  carrying  fuel 
and  to  bring  the  smokestack  amidships.  The  shaft  for  side  wheels  was  raised  3 
inches,  and  a  new  house  and  derrick  were  erected. 

The  plant  is  now  in  good  condition. 

I  regret  to  have  to  report  a  decrease  in  the  number  of  steamers  running  on  this 
liver.  This  decrease  is  doubtless  owing  t<o  the  good  shipping  facilities  by  rail  in 
this  vicinity,  and  owing  to  the  competition  between  the  railroad  companies  their 
rates  are  but  little  higher  than  river  ratos,  besides  delivery  of  goods  and  products 
being  quicker  and  surer. 

Very  respectfully,  your  obedient  servant, 

Chas.  Schuster, 

Oterseer. 

M%j.  W.  S.  Stanton, 

Corps  of  Engineers,  U,  S,  A, 

*Eighty-ono  thousand  dollars  is  the  difference  between  original  estimates  and  the 
appropriations  thus  far  made.  Twenty  thousand  dollars  will  complete  the  project  up 
to  Halifax;  its  completiou  thence  11  miles  to  Weldon  will  cost  materially  less  tham 
the  remaining  $111,000,  but  is  of  very  doubtful  expedience,  and  will  be  made  the 

bjeot  of  a  special  report  after  a  further  examination. 
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COMMKRCIAL  STATISTICS. 


The  commerce  for  the  year  ending  December  31,  1891,  is  estimated  as  follows : 


Class  of  goods. 


Cotton  antl  product  a  — 

Tobacoo 

Kice 

Grains  and  t'oruge 

Vegetables  and  truck. . . . 
Live  stock  and  products 

Fish,  oysters,  etc 

Naval  stores 

Itomber  and  proiliictii. . . 

Fertilizers 

Machinery 

General mercliandi.so  ... 
Sondries 

Total 


Exports. 


$574, 339 

15 

3,529 

282,835 

38,941 

10,539 

34,723 

1.893 

3,  262, 899 

32,000 

36,300 

412,640 

29,566 


4, 720, 219 


Imports. 


$4,190 

1,325 

37,145 


17,755 
405 


12,400 

900 

573, 518 

960 


648,598 


Totals. 


$574, 339 

4.205 

4,854 

319,980 

38,941 

28,294 

85,128 

1,893 

3,262,899 

44,400 

37,200 

086,158 

80,526 


5,368.817 


Tonnage. 


4,786 

42 

121 

15,998 

12,000 

283 

3,512 

946 

326,289 

1,110 

930 

9,860 

305 

376,181 


Gain  over  last  year:  $1,175,687;  tons,  193,481. 

The  above  statistics  are  based  mainly  upon  reports  of  Overseer  Charles  Schuster, 
made  after  much  correspondence  and  conversation  with  steamboat  captains  and 
agents,  custoni-house  officials,  and  prominent  shippers  antt  merchants. 


Boanol'e  River,  North  Carolina, 


APPROPlilATED. 


Date. 


Mart  h  3,  1871 

Jnn#10.  1872 

March  3,  1873 

June  23, 1874 

Atijcust  2.  1882 

Julys,  1^4 

AQgnst5,  1H86 

August  11,  1888. . . 
September  19,  189v) 


Amount. 

Aggregate. 

r20,000 

$20,000 

10,000 

30,000 

10,000 

40,000 

5,000 

45,000 

5,000 

50,000 

3,000 

53,000 

20,000 

73,000 

40,000 

113, 000 

25,000 

138,000 

EXPENDED. 


l«l... 
1872... 
1873... 
1^*... 
I»r75... 
1876.., 
WH:. 
1878.. 
1883.. 
ISiH.. 
M85.. 


1887. 
1888. 
1881. 
18B0. 
1881. 


fiscal  year  ending  June  30— 


$220.75 
8, 782. 18 
6,923.66 
13,739.02 
4, 748. 27 
5,303.49 
5, 100. 65 

1H1.98 
1, 274.  81 
2,748.00 

676.95 


9, 278. 58 
11,457.38 
11,021.09 
20,  r>78. 01 
17,005.55 


Aggregate. 


$220. 75 
9,002.93 
15, 926. 59 
29, 665. 61 
34, 413. 88 
39, 717. 37 
44, 818. 02 
45,  000. 00 
46, 274. 81 
49. 022. 81 
49. 699. 76 
49, 699. 76 
58,978.34 
70, 435. 72 
81.456.81 
102, 034. 82 
119,040.37 
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Roanoke  River,  North  Carolina — Continued. 
FREIGHT  TRAXSPORTED. 


Fiflcal  year  ending  Jane  30 — 


1871. 
1885. 
1887. 
1888. 
1889. 
1890. 
1891. 


Tons. 


150,000 


182, 700 


Valne. 


$3,500,000 
14,452,500 
5,286,000 
2,839,000 
14, 355, 500 
4,986,000 
4,193,130 


Stntement  of  amount  expended  upon  improvement  of  Roanoke  River,  North  Carolina,  and 
number  and  total  net  tonnage  of  vessels  navigating  it  annually,  from  July  1,  1887,  to 
June  50, 1892, 


Year  ending— 


1887. 
1888. 
1889. 
1890. 
1891. 
1892 


Amount  expended. 


Each  year. 


$9,278.88 
11,457.38 
11,021.00 
20, 578. 01 
17,005.55 


Total. 


$9,278.88 
20, 736. 26 
31,757.35 
52, 335. 36 
69,340.91 


Steamers. 


Number. 


15 

13 

8 

5 


Registered 

net 
tonnage. 


1,717.42 


2, 120. 16 

1, 920. 16 

1,577.41 

713.96 


List  of  Steamers  navigating  the  Roanoke  River,  North  Carolina^ 
FISCAL  TEAR  ENDED  JUNE  30, 1887. 


Names  of  steamers. 


Cmioho  — 

Meteor 

Hamilton  . . 

Ranger 

Plymouth. . 

Lucy 

Currituck  . 

Bertie 

Susie  Hitch 

Total 


Net 
tonnage. 


297.57 
336.80 
800.31 

69.24 
210. 15 

76.36 
100.00 

35.47 
291.52 


1.717.42 


From— 


Hunilton 

do 

do 

do 

Williamston . . . 
Edwards  Ferrr 

do :. 

Plymouth , 

Hamilton 


To- 


Baltimore. 

do... 

:....do... 
Eden  ton . . 

do... 

Norfolk. . . 

, do... 

Windsor.. 
Baltimore. 


Number  of 
tPipa. 


Weekly. 

Do. 

Do. 

Do. 
Daily. 
Weekly. 

Do. 
Daily. 
Weekly. 


FISCAL  TEAR  ENDED  JUNE  30,  1889. 


Cnnoho  

Meteor 

Hamilton 

Ranger 

Plymouth 

Martha  £.  Dickt^nuaii 

Lucy^ 

Currituck 

A.  McCall 

Bertie 

Susie  HiU'li 

Comet 

George  H.  Ret'vt-K* . . . 

Manistee* 

Belle  of  Virginia^    . . 

Total 


297.57 

336.80 

300.31 

69.24 

210. 15 

162.62 

76.36 

100.00+ 

100.00+ 

35.47 

291.52 

73.89 

19.85 

17.15 

29.23 


2,120.16+ 


Hamilton 

do 

do 

do 

Williamston . . . 

do 

Edwards  Ferry 
Plymouth  ....*. 

Jamesville 

Plymouth 

Hamilton 

do 

Plymouth 

do 

do 


Baltimore 

....do 

— do •. 

Edenton 

...do 

...do 

Norfolk 

...do 

Montrose 

Windsor 

Baltimore 

Bull  Hill  Lauding 

Norfolk 

...do 

...do... 


Weekly. 

Do. 

Do. 

Do. 
Daily. 

Do. 
Weekly. 

Do. 
Daily. 

Do.     • 
Weekly. 
Biweekly. 
Weekly. 

Do. 

Do. 


*TugboatA. 
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LiH  of  steamers  navigating  the  Soanoke  RivcTy  Xortk  Carolina — Continued, 

FISCAL  YEAR  ENDED  JUNE  30, 1890. 


Names  of  steamers. 


Conoho 

Meteor 

HamiltoD 

Raoger 

Plymouth 

Martha  £.  Dirkennan 

Lacy 

Comot 

Botie 

Sasie  Hitch 

G«o.  H.  Kt^^  es 

Manistee 

fielte  of  Tirginia 

Total 


Net 
tonnage. 


297. 57 

33({.  80 

300.31 

60.24 

210. 16 

162.62 

76.39 

73.89 

35.47 

201.52 

19.85 

17.15 

29.23 


From- 


1,920.16 


Hamilton 

do 

do 

do 

William  ijtnn 

do 

Edwards  Ferrv,  N.  C 
Bnll  Hill  Lauding  . . . 

Plymouth,  N.  C 

Hamilton 

Plymouth 

do 

do 


To— 


Baltimore. 

...do 

...do 

Edeatou  . . 

...do 

...do 

Norfolk... 
Haniiltoii. 
Windsor. . 
Baltiiiion: 
Norfolk... 

...do 

...do 


Number  of 
trips. 


Weekly. 

Do. 

Do. 

Do. 
Daily. 

Do. 
Weekly- 
Biweekly. 
Daily. 
Weekly. 

Do. 

Do. 

Do. 


FISCAL  TEAR  ENDED  JUNE  30,  1891. 


Conoho 

Meteor 

Hamilton 

Plymoath 

Lucy 

Bertie 

Susie  Hitch 

BeOe  of  Virginia 

Total 


297.57 

336.80 

300.31 

210. 15 

70.36 

35.47 

291.52 

29.23 

1,577.41 

Hamilton 

.  — do 

— do 

Williani.«)t<m . . . 
EdwardH  Ferry 

Plymouth 

Hamilton 

Plymouth 


Baltimore 

...do 

...do 

Edenton  . . 
Norfolk . . . 
Windsor.. 
Montrose  . 
Norfolk... 


Weekly. 

Do. 

Do. 
DaUy.  • 
Weekly. 
Daily. 
Weekly. 

Do. 


FISCAL  YEAR  ENDED  JUNE  30, 1892. 


Plymouth... 

Lucv 

Suaw  Hitch. 


Harry 


Total 


210. 15 
76.36 

291.52 
35.47 

100.46 


713.96 


Williamston.... 
Edwards  Ferry 

Hamilton 

Plymouth 

Eawards  Ferry 


Edenton  . 
Norfolk.. 
Montrose 
Windsor. 
Montrose 


Daily. 
Weekly. 

Do. 
Daily. 
Weekly. 


L3. 

IMPROVEMENT  OF  PASQUOTANK  EIVER,  NORTH  CAROLINA. 

The  Pasquotank  River,  Dismal  Swamp  Canal,  and  Elizabeth  River 
form  an  inland  waterway  from  Albemarle  Sound  to  Hampton  Roads  in 
Chesapeake  Bay. 

The  canal  first  joined  the  Moccasin  Track,  a  tributary  to  the  Pasquo- 
twk,  about  1,100  feet  above  their  confluence,  but  the  Moccasin  Track 
ajid  the  river  for  about  5  miles  below  it  were  so  choked  with  snags, 
^8,  and  stumps  to  avoiid  them  an  extension  of  the  canal,  known  as 
Turners  Cut,  was  dug  parallel  with  the  general  course  of  the  river,  join- 
ts ft  just  below  the  obstructions,  whence  to  Albemarle  Sound  the 
^verhad  an  almost  unobstructed  cnannel  9  feet  deep  at  Turners  Cut, 

1^  feet  deep  at  the  sound,  and  nowhere  less  than  7  feet  deep  between 

them. 

Turners  Cut,  commenced  in  1857,  was  barely  finished  when  the  war 
*^a  in  1861,  and  has  shoaled  by  the  caving  of  its  sandy  banks.    The 
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present  project,  adopted  in  1889,  for  the  improvement  of  the  river  is, . 
First,  by  clearing  the  snags,  logs,  and  stumps  from  the  5  miles  of  ob- 
structed channel  below  t^e  Moccasin  Track,  and  from  the  Moccasin 
Track  up  t^  the  canal,  and  by  trimming  their  banks  to  make  them 
^^  permanently  available  for  use  by  all  vessels  and  steamers  that  can 
now  pass  through  the  Dismai  Swamp  Canal;  ^  and  secondly,  to  extend 
like  improvement  4  miles  above  the  Moccasin  Track  to  Lebanon  Bridge 
to  permit  flatboats  to  be  poled  up  to  that  point. 

The  improvement  commenced  with  $3,000  appropriated  by  the  act  of 
September  19,  1890,  by  the  application  of  which  in  the  fiscal  year 
1890-'91  the  Moccasin  Track  was  entirely  cleared  below  the  canal,  and 
likewise  a  channel  60  feet  wide  in  the  river  for  2J  miles  below  their  con- 
fluence, whence  the  same  width  was  fairly  cleared  2^  miles  farther  and 
through  the  obstructions,  permitting  boats  to  pass  of  any  draft  that 
can  navigate  the  canal. 

Work  was  then  suspended  and  has  continued  suspended  during  the 
year  1891-^2. 

Notwithstanding  the  advanced  state  of  the  improvement  of  the  Moc- 
casin Track  and  river  branch  of  the  route,  canal  boats  still  use  Turner's 
Out.  Nor  is  it  probable,  were  the  Moccasin  Track  and  river  route  en- 
tirely cleared,  that  boats  would  use  it  instead  of  the  cut,  because  the 
canal  has  shoaled  as  well  as  the  cut  itself,  so  that  vessels  can  now  draw 
through  the  cut  as  much  water  as  through  the  canal,  which  is  reported 
by  the  superintendent  of  the  canal  to  be  4^  feet  when  the  canal  i^  full. 

Moreover,  there  is  a  tow-path  along  Turners  Cut  permitting  boats  to 
be  towed  through  it  by  mules,  while  they  must  be  poled  by  hand  a  dis- 
tance about  1^  miles  longer  through  the  Moccasin  Track  and  river. 

It  is  reported  that  about  1,250  tons  of  freight  pass  from  the  Pasquo- 
t^ink  River  into  the  canal  and  that  about  750  tons  pass  from  the  canal 
into  the  river  annually;  also  that  logs  making  about  1,000,000  feet  of 
lumber  are  annually  floated  down  the  river  to  the  mills  at  Elizabeth 
City  from  the  Upper  Pasquotank,  its  tributaries,  and  Tuniers  Cut. 

No  work  has  been  done  above  the  Moccasin  Track.  That  part  of  the 
river  is  narrow  and  crooked,  badly  obstructed,  in  the  Dismal  Swamp, 
and  its  present  commerce  is  insignificant  and  carried  on  by  skiffs. 

From  a  personal  inspection  of  the  river  up  to  the  Mocca^.  Track  by , 
the  District  Engineer  in  January,  1892,  and  from  informa'iM  receiv^ 
from  the  reliable  superintendent  who  was  in  immediate  charge  of  the 
foregoing  improvement  for  three  and  a  half  months  in  1891,  it  is  be- 
lie v^  that  the  river  above  the  Moccasin  Track  is  not  worthy  of  im- 
provement. 

In  view  of  all  the  foregoing  facts  as  regards  the  rivef;  whether  inde- 
pendently or  as  a  part  of  the  canal  route,  it  is  therefore  recommended 
that  the  improvement  of  the  Pasquotank  River  above  the  mouth  of 
Turners  Cut  be  discontinued. 

The  two  counties,  Pasquotank  and  Camden,  in  which  the  improvement 
is  located,  have  a  total  area  of  520  square  miles. 

Including  Elizabeth  City,  their  population,  by  the  United  States  cen- 
sus, was,  in  I860.  14,283;  in  1880, 16,643;  and  in  1890,  16,415. 

In  1879, 1,941  bales  of  cotton  were  produced  upon  6^674  acres,  and  in 
1889,  2,390  bales  upon  8,454  acres. 

^e  river  is  in  the  collection  distriot  of  Elisabeth  City,  N.  0. 
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Money  statement. 

July  1, 1891,  balance  unexpended $722. 30 

June  3iO,  1892,  amount  expended  during  liscal  year 132. 45 

July  1,  1892,  balance  unexpended • .' 589. 85 

July  1,  1892,  outstanding  liabilities « 6. 00 

July  1,1892,  balance  available 583.85 

Amount  appropriated  by  act  appmved  J  uly  13,  1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 3, 583. 85 

(Amount  (estimated)  required  for  completion  of  existing  project 3, 000. 00 

Amount  that  can  be  profitably  expended  in  iiscal  year  ending  .1  uue  30, 1894  *3, 000. 00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

Fasquotanlc  River,  North  Carolina. 

Appropriated — 

March  2,  1829 $80.00 

September  19,  1890 3,000.00 

Expended,  fiscal  year  ending — 

June30,  1829 t47.25 

.    JuueSO,  18i)l 2,340.28 

Freight  transported  during  fiscal  year  ending  June  30, 1891  (150,000  tons)  900, 000. 00 


L  4. 

IMPROVEMENT  OF  MACKEYS  CREEK,  NORTH  CAROLINA. 

Mackey8  Creek  flows  into  Albemarle  Sound  from  its  south  shoriB  and 
about  6  miles  from  the  mouth  of  the  Roanoke  River. 

From  it«  mouth,  one-half  mile  up  to  Mackey  Ferry,  the  creek  is  not 

less  than  150  feet  wide  and  12  feet  deep.    The  bar  at  its  mouth  is  about 

2,100  feet  across  and  has  a  narrow  and  somewhat  circuitous  channel, 

with  a  least  depth  of  about  7  feet,  there  being  no  tide  in  the  sound, 

except  from]0l^inds  which  produce  oscillations  of  about  2  feet. 

Mackey  Ferry  is  the  terminus  of  a  railroad  running  39  miles  south 

into  the  lumber  region  about  Pungo  River.    Cars  carrying  cypress 

sMngles,  passengers,  and  mail  are  towed  on  flatboats  from  the  ferry 

'about  9  miles  across  the  sound  to  Edenton,  whence  they  continue  by 

railroad  70  miles  farther  to  Norfolk.    The  flatboats  make  from  one  to 

two  Tomid  trips  daily.    To  facilitate  the  towing  of  them  across  the  bar 

tbe  present  project  was  adopted  in  1889  to  dredge  a  channel  through 

it  9  feet  deep,  100  feet  wide,  and  2,100  feet  long,  at  an  estimated  cost  of 

115,000,  which  sum  was  appropriated  therefor  by  the  act  of  September 

i"»  1890. 

Contract  was  entered  into  with  the  Alabama  Dredging  and  Jetty 
Company,  Mobile,  Ala.,  April  7,  and  approved  April  10,  for  dredging, 
Jjt  26  cents  per  cubic  yard,  measured  in  scows,  to  be  commenced  by 
October  17, 1891,  and  completed  by  April  23, 1892.  March  4  the  con- 
tract was  extended  90  days  to  July  22, 1892. 

dredging  was  commenced  February  13, 1892,  and  to  the  date  of  this 

Fot  removinir  snaes  which  somewhat  obstruct  channel  below  lower  month  of 
T^'jersCnt. 
'Balance  of  $32.75  turned  over  to  snrplas  fund. 
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report  (June  30, 1892)  41,359  cubic  yards  of  material,  with  many  cjT)ress 
roots  and  some  stumps,  have  been  removed,  making  a  straight  cut 
through  the  bar  140  feet  wide  for  a  length  of  1,524  feet,  and  120  feet 
wide  for  the  remaining  576  feet. 

The  width  of  the  cut  was  increased  40  feet  to  facilitate  towing  the 
flatboats  alongside  a  tug  when  strong  easterly  or  westerly  winds  blow 
across  the  channel. 

The  dredging  uncovered  the  wreck  of  a  schooner  laden  with  shingles 
and  staves,  which  is  said  to  have  been  blown  across  the  sound  in  1820. 
It  will  be  removed  by  the  United  States  bolster  RoanoJce^  from  the 
Boanoke  Eiver. 

Logs  brought  by  railroad  to  Mackey  Ferry  are  made  into  rafts  in  the 
creek  and  towed  to  Edenton.  Logs  are  frequently  dropi)ed  from  these 
rafts  and  lodge  in  and  obstruct  the  channel,  to  prevent  which  the  nec- 
essary measures  will  be  taken. 

The  dredging  was  efficiently  inspected  by  Mr.  S.  F.  Burbank. 

The  oreek  is  in  the  collection  district  of  Edenton,  N.  0. 

Money  statement, 

July  ly  1891,  balance  unexpended $14,650.52 

June  20,  189^,  amount  expended  during  fiscal  year 7, 658. 46 

July  1, 1892,  balance  unexpended 6,992.06 

July  1, 1892,  outstanding  liabilities $4,053.09 

July  1, 1892,  amount  covered  by  uncompleted  contracts 2, 246. 66 

6,299.75 

July  1, 1892,  balance  avaUable 692.31 

COMMERCIAL  STATISTICS. 

The  commerce  for  the  year  ending  December  31, 1891,  is  estimated  as  follows : 


CIa8s  of  goods. 


Cottou  and  products 

R  ice •^. 

Grains  and  forage 

Vegetable  and  track 

Live  stock  and  pro<IiictH 

Fish,  oysters,  etc 

Lumber  and  products 

Coal  and  minerals , 

Fertili  aers 

General  merohandiso 

Sundries 

Total 


Exports. 


$161,993 

918 

7,788 

«7,045 

6,150 

18,067 

200,917 

2,850 

5.000 

23,495 

1,853 


Imports. 


$223,200 


496,076 


223,300 


Totals. 


$161, 993 

918 

7,788 

67,045 

6,150 

18,067 

200,917 

2,850 

5,000 

246,6ft5 

1,853 


Tonnage. 


719,276 


1,156 

31 

402 

1,437 

37 

131 

25,392 

600 

200 

4,511 

25 


33,922 


Gain  over  last  year:  $112,176:  tons,  1,510. 

Transportation  lines  established  during  year :  None. 

The  above  statistics  are  based  mainly  upon  reports  of  Inspector  S.  F.  Burbank, 
made  after  much  correspondence  and  conversation  with  steamboat  captains  and 
agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 

MackeyB  Creek,  North  Carolina* 


Appropriated  September  19,  1890 $15,000.00 

Expended  fiscal  year  ending  June  30,  1891 359. 48 

Freight  transported  during  fiscal  year  ending  Juuo  30, 1891  (32,410  tons).  607, 100.00 
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IMPROVEMENT  OF  OCRACOKE  INLET.  NORTH  CAROLINA. 

Ocracoke  Inlet  from  the  Atlantic  Ocean  to  Pamlico  Sound  throngh 
the  narrow  sand  bank  separating  them,  is  WSW.  about  25J  miles  and 
15  miles  respectively  from  Cape  Hatteras  and  Hatteras  Inlet,  and  about 
34  miles  N£.  from  Cape  Lookout. 

Hatteras  and  Ocracoke  inlets  are  the  two  most  important  openings 
through  the  sand  bank  with  navigable  channels  from  the  ocean  to  the 
sound.    The  channels  on  their  ocean  bars  are  changeable. 

Regarding  Hatteras  Inlet,  it  is  stated  in  the  Atlantic  Coast  Pilot: 

In  January y  1884 ,  there  was  bat  13  to  14  feet  on  the  bar  at  low  water.  At  times 
but  10  feet  can  be  carried  over  it,  but  at  other  times  as  mach  as  15  feet  at  low  water 
will  he  found.  •  *  *  The  communication  of  the  inlet  with  the  sound  is  through 
shallow  swash  channels  across  the  inner  bar  or  bulkhead. 

Through  their  inner  chauRCls,  which  are  changeable,  although  less  so 
than  on  the  outer  bar,  it  is  stated  in  the  Coast  Pilot  that  7  feet  may  be 
ordinarily  taken  at  high  water,  and  that  the  range  of  tides  is  1.9  feet. 

At  Ocracoke  Inlet,  by  the  Atlantic  Coast  Pilot,  "  in  January,  1884, 
there  was  15  feet  on  the  bar  at  high  water." 

According  to  the  Coast  Pilot,  in  1884,  from  within  the  bar  there  could 
be  taken  at  high  water  6^  feet  through  the  northerly  of  the  two  chan- 
nels over  the  bulkhead  into  the  sound,  and  4j^  feet  through  the  southerly 
branch  or  slough. 

By  a  survey  made  in  1891  for  the  preparation  of  the  project  for  the 
improTement,  the  depth  in  the  channel  on  the  outer  bar  was  not  less 
than  14  feet  at  mean  low  water,  and  through  the  two  chann-^ls  thence 
into  Pamlico  Sound  ^<  from  4  to  6  feet."  The  range  of  tides  on  the 
bar  is  3  feet;  at  the  anchorage  within  it  is  l^feet,  and  at  the  end  of  the 
southerly  channel  near  the  sound  1.2  feet. 

In  the  Annual  Eeport  of  the  Chief  of  Engineers,  1889,  page  1122,  it 

is  stated: 

• 

Under  the  influence  of  storms  the  ocean  bar  of  Hatteras  Inlet  is  reported  as  being 
sometimes  better  and  sometimes  worse  than  Ocracoke ;  but  the  advantage  is  reported 
as  returning  soon  to  Ocracoke  both  as  to  depth  and  permanency  of  direonon  of  tho  bar 
channel. 

It  appears  from  House  Ex.  Doc.  Ko.  64,  Forty-eighth  Congress,  first 
session,  page  43,  that  in  1828  vessels  di'awing  9  feet  could  pass  in  from 
the  ocean  at  low  water^  but  that  the  channel  inside  was  not  practicable 
for  vessels  drawing  more  than  5  feet,  ftnd  that  between  1826  and  1837 
thesmn  of  9133,732.40  was  expended  "in  deepening  one  of  the  channels 
trom  Pamlico  Sound  to  the  Inlet,  during  which  time  an  increase  of 
about  3^  feet  of  water  was  obtained  with  at  first  great  promise  of  per- 
inanence.''    The  following  is  further  quoted  from  that  document  regard- 
ing the  improvement  at  Ocracoke  Inlet  at  that  time: 

hi  1836,  to  prevent  the  formation  of  a  shoal  that  had  begnn  to  form  at  the  outlet 

^the  dredged  channel,  resort  was  had  to  a  jetty  for  the  concentration  of  the  current. 

jjjj,  when  nearly  completed,  was  materially  iivjured  by  a  violent  storm  in  August, 
1837. 

'^  continned  shoalinff  of  tho  dredged  channel  and  the  destruction  of  this  jetty 
VT^toaliy  led  to  the  final  abandonment  of  the  work. 

Between  the  years  1830  and  1835  the  benefit  to  commerce  was  a  material  increase 
"^  thdnoinber  of  vessels  seeking  this  outlet  from  North  Carolina  ports  to  the  sea. 

A  very  large  part  of  the  water  traffic  from  the  Roanoke,  Pamlico  and 
■™j  and  Neuse  rivers,  and  Albemarle  and  Pamlico  sounds,  into  which 
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they  flow,  now  passes  in  boats  not  exceeding  about  7  or  8  feet  di 
through  the  Albemarle  and  CheBax>eake  Canal  to  Norfolk. 

The  object  of  the  improvement  of  Ocracoke  Inlet  is  to  give  ve^seh 
9  feet  draft  which  can  reach  it  from  Albemarle  Sound  and  the  Lo^ 
lioanoke,  and  of  greater  draft  which  can  reach  it  from  the  Lower  ^N'e 
and  Pamlico  rivers,  direct  access  to  the  ocean,  and  also  to  enhance 
value  iis  a  harbor  of  refuge  for  coasting  vessels. 

Pursuant  to  the  act  of  August  11, 1888,  an  examination  was  ma 
and  on  March  13, 1889,  a  project  was  submitted  by  the  officer  then 
charge  for  improving  the  southerly  channel  into  the  sound  by  dredg 
a  cut  100  yards  wide  through  the  shoals  at  an  estimated  cost  of  $100^ 
if  10  feet  deep,  of  1190,000  if  13  feet  deep,  and  of  $280,000  if  15  f 
deep;  in  addition  to  which  the  estimate  embraced  $320,000  for  "sd 
protecting  work^  as  "may  possibly  prove  necessary'^  to  maintain  \ 
dredged  channel,  the  aggregate  estimated  cost  "of  dredging  a 
diking  "  being  $600,000. 

The  act  of  September  19, 1890,  appropriated  $90,000  for  the  impw 
ment.  The  inlet  within  the  bar  was  surveyed  by  First  Lieut.  Mas 
M.  Patrick,  Corps  of  Engineers,  in  January  to  May,  1891.  Contr; 
with  the  Alabama  Dredging  and  Jetty  Company  was  entered  ii 
November  28  by  the  officer  then  in  charge,  and  approved  December 
1891,  for  dredging  to  the  depth  of  12  feet  "to  the  extent  of  ab 
$75,000  worth  of  work,'^  to*  commence  on  or  before  May  7, 1892,  and 
be  completed  January  23, 1893.  May  10, 1892,  the  contract  was 
tended  for  work  to  commence  June  6, 1892,  and  June  11, 1892^  and 
was  again  extended,  the  work  to  be  commenced  by  August  3, 1892,  s 
to  be  completed  by  April  7, 1893. 

April  2, 1892,  the  district  engineer  was,  upon  the  recommendatiot 
the  Division  Engineer,  ordered  by  the  Chief  of  Engineers  to  submii 
special  report,  "  with  estimates  of  the  costs  of  obtaining  and  maintu 
ing  depths  of  10, 12, 14,  or  15  feet  at  low  water,  with  his  views  as  to  t 
present  and  prospective  requirements  of  the  situation." 

A  large  number  of  circulars  has  been  issued  to  secure  informatic 
especially  as  regards  the  usefulness  of  the  inlet  as  a  harbor  of  refuj 
for  the  preparation  of  this  report,  which  will  be  submitted  early  in  t 
ensuing  fiscal  year. 

This  inlet  is  in  the  collection  district  of  Pamlico,  N.  C. 

Money  statement. 

July  1,  1891,  balance  unexpended * $88, 274 

June  30,  1892,  amount  expended  during  tiscal  year 404 

July  1,  1892,  balance  unexpended 87,869 

July  1, 1892,  outstanding  liabilities $1)5. 56 

July  1,  1892,  amount  covered  by  uncompleted  contracts 75,  (K)0. 00 

75,0K 

July  1,1892,  balance  available 12,774 

Amount  appropriated  by  act  approved  July  13,  1892 15,  OOC 

Amount  available  for  fiscal  year  ending  June  30,  1893 27, 774 

{Amount  (estimated)  required  for  completion  of  existing  project (*) 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894  (  *) 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  tuid 
haibor  acts  of  1866  and  1867. 

*  No  estimate  and  recommendation  for  further  appropriations  can  be  submi 
until  the  further  examination  of  the  project  and  of  the  present  and  prospective 
qniremont-s  of  navigation  recjuircd  by  indorsement  from  ofiSce  of  Chief  of  Engio 
AjmJ  2,  1892,  has  been  made. 


'     ^ 
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Ahttract  of  proposals  for  dredging  in  Ocracoke  Inlets  North  Carolina^  received  in  response 
to  adrertisem^nt  dated  September  5, 1891,  and  opened  at  12  o^clock  m.,  October  W,  1891, 
by  Capi.  W.  H.  Bijrby.  Corps  of  Engineers. 


Kou 


Name  anti  address  of  bidder. 


1 

2 


P.  Ssnfard  Boss,  Jersey  City,  N.  ,T 

American  Dredging  Co.,  Pbiladelpliia.  I'a 

Chester  T.  Caler,  Norfolk,  Va 


4  i  Moore  A; 'W  ri^ht,  Portland,  Me 

5  I  Alabama  Dredging  and  Jetty  Co.,  Mobile,  Ala. 


Price  bid 

per  cubic 

yard  in 

scows. 


Cents. 


\ 


34 
30 

41 

31 
17 


Semarks. 


To  com- 
mence 
within — 


90  days  . . 
60  days.. 

200  days  . 

6  months.. 
150  days . 


Weekly 
progress. 


Oubicyardt. 

7,200 

7,500 

C  7,000 

\    to  10,  QOO 

8,000 

12,000 


Bec'Oimiieiided  for  award  to  No.  5,  Alabama  Dredging  and  Jetty  Company. 


Ocmcuke  Inlet j  Xorth  Carolina. 

Appropriated — 

March  20, 1826,  to  March  3. 1837 $133,750.00 

September  19, 1890 ..- 90,000.00 

Expended  fiscal  vear  endinjr— 

June  30, 1826,  to  1^37 *133,732.40 

June  30,1891 1,747.71 

Flight  transported  during  fiscal  year  ending  Juno  30, 1891  (15, 000  tons) .        9, 300. 00 


Lr    6. 


IMPROVEMENT  OF  FISHING  CREEK,  NORTH  CAROLINA. 

Fisbiug  Creek  is  a  tributary  to  the  Tar  River,  which  it  joins  56 
roiles  above  Washington,  K.  C,  and  96  miles  above  the  river  mouth  at 
Albemarle  Sound. 

From  its  month  38  miles  up  to  Bellamys  Mills  its  slope  is  gentle  hud 
its  depth  about  4  feet  at  ordinary  stages,  but  it  is  so  much  obstructed 
by  snags,  logs,  and  leaning  trees  that  it  is  unnavigable,  and  one  has,  in 
places,  to  pick  his  way  over  it  even  in  a  skiff. 

It  flows  thiough  a  country  in  part  cultivated,  in  part  cleared  but  not 
cultivated,  and  in  part  forest,  which  contains  a  considerable  quantity 
of  valuable  timber,  gum,  cypress,  hickory,  oak,  and  pine. 

At  Bellamys  Mills  the  stream  is  crossed  by  a  dam  160  feet  long  and 
12  feet  high,  over  which  an  average  depth  of  12  inches  of  water  is  said 
to  be  discharged  throughout  the  entire  year. 

The  project  of  1889  is  to  clear  the  creek  of  snags,  logs,  and  over- 
hanging trees,  from  its  mouth,  38  miles,  to  Bellamys  Mills,  at  a  cost 
rongbly  estimated  at  $25,000. 

By  the  act  of  September  19,  1890,  the  sVm  of  $10,000  was  api)ropri- 
ated  for  beginning  the  improvement,  with  the  proviso — 

That  no  part  of  this  sum  shall  be  expended  until  the  bridges  over  that  part  of  said 
^^er  to  be  improved  have  been  removed  or  suitable  draws  provide<l  in  same  so  as 
J^ot  to  obstruct  the  navigation  of  said  river. 

The  creek  is  crossed  by  nine  county  bridges  and  one  railrojid  bridge, 
^  without  draws.  That  the  appropriation  might  be  lawfully  applied 
to  the  improvement  of  the  creek,  the  owners  of  the  bridges  have  been 

*  Balance  of  $18.60  turned  over  to  surplus  fund. 
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requested  to  provide  draws  in  them.  This  request  has  not  been  com- 
plied with,  and  the  money  has  not,  therefore,  become  applicable  to  the 
improvement  of, the  creek  to  June  30, 1892,  and  no  work  whatever  has 
been  done  upon  it. 

The  appreciable  benefit  of  clearing  out  Fishing  Creek,  which  can  be 
done  principally  with  mules  without  a  plant,  will  be  restricted  to  a 
section  of  country  extending  but  a  short  distance  from  its  banks,  and 
creeks  as  important  are  very  numerous  in  the  United  States. 

The  creek  is  in  the  collection  district  of  Pamlico,  N.  C. 

Money  at  aim}  cut, 
July  1,1891, balance  unexpended $10,000.00 


July  1, 1892,  balance  unexpended 10,000.00 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 15, 000. 00 


'Amount  (estimat«ed)  required  for  completion  of  existing  project 10, 000. 00 

Amount  that  can  be  profitably  expended  i  n  fiscal  year  ending  J  une  30, 1894  *  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Fishing  Creek,  North  Carolina, 
Appropriated  September  19,  1890,  $10,000. 


L7. 

IMPROVEMENT  OF  PAMLICO  AND   TAR  RIVER,  INCLUDING  TAR  RIVER 
FROM  TARBORO  TO  LITTLE  FALLS,  NORTH  CAROLINA. 

Tho^two  names  designate  one  river. 

From  its  mouth  in  Pamlico  Sound  up  37  miles  to  Washington,  N.  C, 
it  is  a  broad  estuary  and  is  called  the  Pamlico.  Above  Washington  it 
soon  narrows,  becomes  more  distinctly  fluvial  in  character,  afkd  is  called 
the  Tar  to  its  source. 

Appropriations  for  the  two  sections  were  made  separately  prior  to 
1880,  and  in  one  item  since  that  date. 

It  rises  near  the  easterly  verge  of  the  undulating  or  hilly  section  of 
North  Carolina,  and  flows  between  the  Boanoke  and  the  Neuse  across 
the  level  expanse  of  pine  forests,  differing  little  from  those  streams  in 
its  characteristics.  From  the  falls,  or  rapids,  at  Rocky  Mount  to  the 
Sound  its  length  is  127  miles. 

Its  bed  is  generally  of  saqji  and  soft  material. 

It  flows  at  a  distance  of  from  13  to  25  miles  from  the  Roanoke  on  the 
north,  and  of  18  to  38  miles  from  the  Neuse  on  the  south. 

Between  Rocky  Mount  and  Tarboro  it  is  tortuous,  the  distance  by 
river  beiug  42  miles,  while  by  an  air  line  it  is  only  14  mUes. 

Freshets  are  frequent  and  sudden,  having  an  extreme  recorded  rise 
of  20  feet  at  Rocky  Mount,  22  feet  at  Greenville,  and  about  5  feet  at 
Washington. 


*  This  sum  of  $10,000  can  bo  advantagoouKly  applied  in  theetficient  and  eeononiieal 
performance  of  tho  work,  but  it  is  not  t-o  be  understood  that  it  can,  in  tUc  opiuiuu  of 
the  district  engineer,  be  applied  with  proiit  to  the  Uuited  States. 
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l^ear  its  month  the  lunar  tides  range  about  12  inches,  but  are  in- 
creased to  2  feet  or  more  by  the  wind. 

Its  width  increases  from  one-half  mile  at  Washington  to  4  miles  at 
it8  mouth. 

When  the  United  States  commenced  to  improve  the  river  in  1877  the, 
channel  contained  the  following  'obstructions  phiced  in  it  during  the 
war:  First,  at  Hills  Point,  about  6  miles  below  Washington,  four  rows 
of  piles,  the  two  lower  rows  being  about  10  feet  apart,  and  the  two  up- 
per rows,  driven  in  like  manner,  150  yards  from  them;  all  were  cut  off 
3  feet  below  water.  Second,  a  short  distance  below  Washington  by  two 
more  rows  of  piles  driven  about  one-quarter  of  a  mile  apart.  Third, 
about  one-quarter  of  a  mile  below  Sparta  by  two  lighters  sunk  in  the 
channel,  and  fourth,  1  mUe  below  Tarboro  was  the  wreck  of  the 
steamer  Oregon. 

Above  Washington  the  river  was  obstructed  by  dnags,  logs,  and 
stumps  in  its  channel,  and  by  trees  overhanging  from  its  banks. 

It's  depth  gradually  diminished  from  21  feet  at  its  mouth  to  8  feet 
immediately  below  the  bar  at  Washington,  which  extended  7,400  feet 
below  the  lower  wharf  of  the  town,  and  upon  which  the  depth  at  low 
water  was  5  feet  at  a  point  half  a  mile  below  the  wharf,  and  at  other 
points  6J  to  7  feet,  with  intervals  where  the  depth  was  8  feet,  but  all 
of  which  were  much  diminished  by  the  effect  of  the  wind. 

From  Washington  up  48  miles  to  Tarboro  the  available  depth  is  re- 
ported to  have  been  2  to  3  feet  eight  months  annually. 

The  projects  of  1875  to  secure  by  dredging  and  removal  of  war  ob- 
structions a  clear  and  safe  channel  9  feet  deep  at  low  water  up  to 
Washington,  and  of  1879  to  clear  a  chaAuel  60  feet  wide,  3  feet  deep 
at  low  water,  22  miles  to  Greenville,  and  20  inches  deej)  at  low  water 
66  miles  farther  to  Eocky  Mount,  by  removing  war  obstnictions,  snags, 
logs,  stumps,  and  overhanging  trees,  have  been  continued  without 
modification. 

Since  the  commencement  of  the  improvement  in  1877  the  work  accom- 
plished has  embraced  the  removal  of  all  the  war  obstructions  from  the 
channel;  the  dredging  in  1877  and  1878  through  the  sand  shoal  imme- 
diately below  Washington  of  a  channel  175  feet  wide  and  9  feet  deep 
at  ordinary  low  water,  '*to  give  8  feet  when  the  northwest  winds  caused 
extreme  low  water;"  the  dredging  in  1878  to  1882  of  a  channel  the 
same  depth  108  feet  wide  through  the  shoal  about  1  mile  below  Wash- 
ington by  the  removal  of  about  1  foot  of  sand  and  mud  and  of  large 
masses  of  roots  and  stumps  beneath  it;  the  construction  in  1880  to 
1884  along  19  miles  of  river,  from  a  point  9  miles  below  to  a  point  28 
miles  below  Tarboro,  of  upwards  of  42  jetties,  mostly  of  sheet  piling, 
&iid  iu  some  instances  of  logs  and  brush,  aggregating  6,684  linear 
feet;  the  clearing  of  the  channel  of  snags,  logs,  and  stumps,  and  the 
banks  of  leaning  trees  from  W^ashington,  89  miles,  to  Rocky  Mount. 

A  preliminary  examination  made  by  First  Lieut.  Mason  M.  Patrick, 
Corps  of  Engineers,  in  iNovember,  1890,  and  survey  by  Assistant  Engi- 
neer Charles  Humphreys,  October,  1890,  to  January,  1891,  of  the  shoals  at 
and  1  mile  below  Washington,  show  the  channels  dredged  through 
them  in  1877  to  1882  to  have  shoaled  froml  foot  to  1.9  feet  by  deposit, 
principally  of  soft  mud  and  sand,  reducing  the  depth  of  the  channel 
to  a  mmimum  of  about  7  feet  at  low  water. 

^  Ms  supplemental  report  of  February  21,  1891,  based  upon  this 
survey,  my  predecessor,  Capt.  W.  H.  Bixby,  Cori)S  of  Engineers,  rec- 
ommended redredging,  straightening,  and  widening  this  channel  to  the 
<lepth  of  9  feet  and  width  of  200  feet,  by  the  removal  of  113,222  cubic 
7^  at  an  estimated  cost  of  $45,000. 
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During  the  fiscal  year  euding  June  30, 1892,  the  channel  was  cleared 
of  snags,  logs,  and  stumps,  and  the  banks  of  leaning  and  overhauging 
trees  from  the  falls  at  Rocky  Mount  down  40  mil^s  to  Tarboro,  and  from 
Tarboro  28  miles  below  it  was  fairly  cleared  of  snags,  logs,  and  stumps, 
as  well  as  leaning  trees  which  have  accumulated  since  the  last  opera- 
tions upon  it.  The  number  of  snags^  etc.,  removed  and  details  of  work 
done  will  be  found  in  the  appended  report  of  Assistant  Engineer  W. 
H.  Chadbourn,  jr.,  who  has  been  in  immediate  charge  of  the  work  since 
the  death  of  Mr.  Robert  Ransom  January  14, 1892,  under  whose  imme- 
diate supervision  the  improvement  had  been  for  several  years  past. 

At  the  dat«  of  this  report  the  minimum  depth  in  the  channel  on  the 
shoals  at  and  1  mile  below  Washington  is  about  7  feet;  at  Red  Banks, 
20  miles  above  Washington  and  2  miles  below  Greenville,  there  is  a 
shoal  which  is  very  troublesome  to  steamers  at  low  water,  and.  at  the 
mouth  of  Jerrys  Creek,  43  iniles  above  Washington  and  5  miles  below 
Tarboro,  for  a  distance  of  350  feet  there  is  a  shoal  with  a  minimum 
depth  of  1  foot  at  low  water;  the  channel  is  well  cleared  of  snags,  logs, 
and  stumps,  and  the  banks  of  overhanging  trees  from  Rocky  Mount 
down  about  68  miles  to  a  point  within  20  miles  above  Washington, 
whence  to  Washington  it  is  quite  badly  obstructed.  The  work  of  re- 
moving these  snags  is  in  progress  at  the  close  of  the  fiscal  year. 

A  draw  is  now  being  placed  in  the  railroad  bridge  at  Tarboro,  but 
there  is  one  highway  bridge  at  Tarboro  and  two  between  Tarboro  and 
Rocky  Mount  without  draws. 

The  river  above  Tarboro  is  at  present  navigated  only  by  a  steam  flat- 
boat  owned  by  the  Farmers'  Oil  Mill  Company,  which  makes  about  two 
round  trips  weekly  between  the  cotton -seed  oil  mills  of  that  company 
about  3  miles  above  Tarboro  and  Washington,  carrying  cotton  seed 
upstream  and  oil  downstream.    Its  capacity  is  about  50  tons. 

The  four  principal  to^vns  on  this  river  by  the  census  of  1890  are  Rocky 
Mount  at  the  falls,  having  a  population  of  816;  Tarboro  with  a  x)opula- 
tion  of  1,924;  Greenville  with  a  population  of  1,937,  and  Washington 
with  a  population  of  3,545. 

From  the  census  of  1890  it  appears  that  in  the  three  counties  of  Edge- 
combe, Pitt,  and  Beaufort  there  were  grown  in  1879, 47,150  bales  of  cot- 
ton from  94,812  acres,  and  in  1889,  31,032  bales  from  108,709  acres. 

On  account  of  the  indefinite  extent  of  the  work,  the  uncertainty  as 
to  the  location  and  time  when  it  should  be  done,  and  the  frequent  in- 
terruptions by  freshets,  the  work  was  dune  by  hired  labor  and  the  use 
of  United  States  plant. 

The  river  is  in  the  collectiou  district  of  Pamlico,  N.  C. 

Money  statement, 

July  1,  1891,  balance  unexpended $9, 256. 21 

June  30,  1892,  amount  expended  durinji:  fl.scnl  ycnr - 6, 148. 39 

July  1,  1892,  balance  unexpended 3, 107. 82 

July  1,  1892,  outstanding  liabilities 8:i2. 67 

July  1,  1892,  balance  available 2,  275. 15 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 i . . .     12, 275. 15 


'Amount  (estimated)  re«iuirc<1  for  completion  of  cxistin;;  ijroject 42,  000. 00 

Amount  that  can  be  jirofitably  ex  ii'iul<<l  in  fiscal  year  ending  June  30, 1894     42, 000. 00 
Submitted  in  compliance  with  requiiomeuts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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rjsport  of  assistant  sngixker  w.  h.  chadbourn,  jr. 

United  States  Engineer  Office, 

Beaufort,  N.  6\,  June  SO,  1892, 

Major  :  I  have  the  honor  to  Bubmit  the  following  report  of  operations  on  the  Pam- 
lico and  Tar  rivers  for  the  fiBcal  year  ending  June  30,  1892: 

ITiree  hoisters  and  necessary  quarters  and  flat«  were,  on  October  13  to  18,  1891. 
towed  from  Biddies  Landing  on  Keuse  River  to  Tarboro,  on  Tar  River,  and  on  23d 
of  same  month  work  of  wariiing  plant  to  Rocky  Mount  (88  miles  above  Washington 
and  head  of  navigation)  was  commenced,  the  plant  removing  from  the  stream  the 
worst  obstructions  as  it  went  up. 

On  account  of  low  water  in  the  river  the  plant  did  not  reach  Rocky  Mount  until 
December  4,  i891,  and  on  account  of  high  water  laid  up  till  January  2Q,  1^2,  since 
which  time  it  haa  worked  downstream  &  miles,  removing  to  June  30,  1892: 

From  the  channel : 

Two  thousand  one  hundred  and  sixty -one  large  snags,  343  stumps,  1,315  trees,  40 
cords  small  snain,  and  729  logs ;  and 

From  the  banks : 

Nineteen  stnm}>s,  623  cords  small  brush,  1,651  trees  cut  and  pulled  back,  2,015  logs 
cnt  and  pulled  back,  and  517  trees  trimmed. 

Water-gauge  observations  have  been  kept  at  Rocky  Mount  during  the  year,  and 
at  Tarboro  since  May  8,  1892. 

The  result  of  the  season's  work  is  a  very  fair  channel  from  Rocky  Mount  to  Tar- 
bon/,  and  a  thoroughly  cleared  channel  from  Tarboro  to  within  24  miles  of  Wash- 
ington, being  the  part  of  the  river  most  obstructed. 

Tlie  river  between  Tarboro  and  Rocky  Mount  is  obstructed  by  four  bridges  with- 
out draws,  two  of  which  at  Tarboro  are  sufficiently  high  to  permit  small  boats  to 
pass  under  at  ordinary  stages  of  water.  One  of  the  bridges  is  now  being  rebuilt 
with  a  dfawspan. 

It  is  recommended  that  no  fiirther  money  be  expended  above  Tarboro  until  the 
river  is  unobstructed  by  bridges  and  there  is  some  navigation  there. 

It  is  believed  that  no  funds  will  be  required  to  clear  the  river  between  Tarboro 
and  Washington  during  the  next  two  years,  and  it  is  therefore  recommended  that 
any  further  appropriation  be  applied  to  dredging  below  Washington,  and  it  is  urged 
that  a  sufficient  amount  be  appropriated  to  complete  the  project  at  once. 

It  will  then,  probably,  be  desirable  to  do  some  jettying  between  Tarboro  and 
Greenville. 

The  following  steamers  are  engaged  in  the  commerce  of  the  river,  besides  many 
sail  vessels:  ^nie  steamer  PamKco,  254  tons,  made  five  trips  during  the  year  from 
Washington  to  Norfolk  and  return.  The  steamer  ^nnte,  246  tons,  made  fifteen  trips 
dorinff  uie  year  from  Washington  to  Norfolk  and  return.  The  steamer  Vesper,  292 
tons,  nas  been  making  one  trip  per  week  since  December  1,  1891,  from  Washington 
to  Norfolk.  The  steamer  Jlhetnarle,  about  500  tons,  has  been  making  two  trips  per 
week  sinoe  November  1, 1891,  between  Washington  and  Norfolk.  The  steamer  Alpha, 
233  tons^  and  Beaufort,  385  tons,  run  irregularly  from  points  on  Lower  Pamlico  to 
Washington  and  Norfolk,  The  steamer  Greenmlh,  68  tons,  made  three  trips  per  week 
between  Washington  and  Tarboro  during  part  of  the  year.  The  steamer  B,  L. 
Megert,  128  tons,  makes  three  trips  per  week  from  Washington  to  Tarboro  when 
height  of  water  permits,  and  when  not,  to  Greenville,  or  as  far  as  she  can  go.  The 
steamer  Delta,  86  tons,  has  made  irregular  trips  on  the  river.  The  steamer  Beta,  57 
tons,  has  done  the  same. 

The  steam  tugs  Sdith,  19  tons,  E,  S,  Whittaker,  25  tons,  Geo.  M.  Hill,  26  tons,  J.  W. 
Paxton,  27  tons,  Joeie,  10  tons,  Lizzie  Maeeey,  23  tons,  have  towed  on  the  river. 

The  expenses  of  the  year  have  been : 

Repairs  to  plant $57.83 

Purchase  of  property 10. 50 

Care  of  plant  laying  up 103.40 

Water-guage  observations 84. 00 

Superintendence  and  office  expenses 971. 55 

Labor,  supplies,  towing,  etc 5, 410. 92 

Total 6,638.20 

The  operations  on  the  river  were  under  the  immediate  charge  of  Overseer  Eugene 
J.  Bell,  who  has  rendered  most  faithful  and  efficient  service  and  has  my  thanks  for 
his  untiring  work. 

Very  respectfully,  your  obedient  servant, 

WM.  H.  CllADBOURN,  Jr., 

U.  S,  Aisiatant  Engineer, 
J.  W.  S.  Stantox, 
CoHM  of  Bngineere,  U,  S,  A» 

SHG02 71 
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COMMERCIAL  STATISTICS. 


The  commerce  for  the  year  ending  December  31^  1891,  is  estimated  as  follows: 


Class  of  goodH. 


Cotton  and  prodnctb 

Tobacco 

Rice 

(irains  and  fora;re 

Vogetabloa  and  truck — 
Live  stock  and  i)ix>duct8 

Flab,  oysters,  etc 

Kaval  8tore« 

Lumber  and  prothicts — 

Coal  and  minerals 

Fertili«er» 

Macbinerj* 

General  merchandise  . . . 


Total 


Exports. 


$1,000,000 

130.000 

20.000 

3.0OU 

130.000 

6.000 

loO.OOO 

15,000 

1,000,000 


aoo.ooo 


2,654,000 


Imports. 


$5,000 


10,000 


5,000 

100,000 

100.000 

2,000.000 


2,220,000 


TotaL 


$1,000. 

130, 

20. 

8, 

130, 

16. 

150. 

15. 

1,000, 

5, 

100. 

lOO, 

2,200, 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 


Tonnage. 


4,874,000 


I 


7,000 

150 

500 

250 

4,500 

200 

8.0U0 

1.000 

150,000 

1,000 

2,000 

1,000 

20.000 


195,000 


The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  William 
H.  Chadboum,  jr.;  made  after  much  correspondence  and  conversation  with  steamboat 
captains  and  agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 


Famlieo  and  Tar  rivera,  Xorth  Carolina, 


APPROPRIATED. 


Date. 


July  4,  1836.  Ui  JiUy  7. 18;W. 

August  14, 1878 

March  3, 1879 

Jnnel4,l«80 

Marcb3.188l 

August  2,  I8d2 

July5,18d4 

August  5, 1886 

August  11, 1888 

September  19, 1890 


Amount. 


$10,000 

15,000 

6,000 

9,000 

8.000 

10,000 

5,000 

5,000 

10.000 

10,000 


-Aggregate. 


$10,000 
15,000 
21.000 
30.000 
38,000 
48,000 
53,000 
58,000 
68.000 
78.000 


EXPENDED. 


Fiscal  year  ending  June  30— 


1837  to  1839 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1800 

1891 , 


$10,000.00 
363.96 
12,565.47 
1,209.80 
6, 605. 16 
8, 392. 24 
6,794.00 
3, 932. 75 
5,802.86 
4,870.77 
2,414.23 
3, 161. 28 
1.663.72 
6,832.20 
1,619.37 
2,565.23 


Aggregate. 


$10,000.00 
363.06 
12,929.13 
14,130.23 
20,741.39 
29,136.63 
35,990.72 
38,863.47 
45,666.33 
50.537.10 
62,951.33 
56,112.61 
57,776.33 
64,608.53 
66.227.90 
68,793.13 
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Pamlico  and  Tar  r/rer«,  yorth  Carolina — Coutiuued. 
FKEIGUT  TKAXSPORTED. 


Fiscal  year  ondiiig  Jane  30— 


1876. 
1878. 
1887. 
1«8«. 
lt«9. 
1990. 
1»1. 


Value. 


277, 832 


$600,000 
2, 190, 000 
2, 336, 703 
2, 888, 744 
4,642.990 
4. 670, 810 
6,742,475 


LUt  of  iteamert  navigating  the  Pamlico  and  Tar  rivers.  North  Carolina,  in  the  fiscal 

year  ended  June  SO,  1892. 


Xames  of  ateaiuers. 


Pamlk'o 

Annie 

Vceper 

Albeoutfle 

Alph» 

Beaufort 

GreenTille 

B.L.lfyers 

Delta 

Beta 

Bdith*: 

£.  T.  Whittaker 
G«o.l[.Hm*... 
J.W.Paxton*.. 

Joaie* 

LiaaieMaBaey*. 


Net 
tonnage. 


254 
246 
292 
37.60 
233 

385 
68 

128 


86 
57 
19 
25 
26 
27 
10 
23 


I  From— 


Waahington 

do 

On  lower  Pamlico. 


To— 


do 

Waahington 


do 


On  river 

do- 

do. 

do. 

, do. 

do. 

, do. 

do. 


ITorfolk 

do 

do 

do 

Washington  and  Nor- 
folk. 

, do 

Tarboro 


Nnmber  of  tripa 
yearly. 


do 


On  river 

do. 

do. 

do- 

do  . 

do. 

do  . 

do. 


Irregular. 


6 
15 
28 
64 


Do. 

3  trips  per  week 

part  of  year. 
3  trips  per  week 
when  neight  of 
water  permita. 
Irregular. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Tugboats. 


L8. 


IMPROVEMENT  OF  CONTENTNIA  OBEBK,  NORTH  CAROLINA. 

It  is  the  largest  tributary  to  the  Neuse  River,  into  which  it  flows 
ficom  the  left  bank  32  miles  above  Newbern. 

At  Stantonsbnrg,  63  miles  by  river  (30  by  land)  fiom  its  mouth,  the 
Oontentnia  becomes  steeper  in  slope,  narrows  rapidly,  "and  is  totally 
impassable  even  at  mean  low  water;"  thence  to  its  mouth  it  is  very 
tortuous,  and  when  its  improvement  was  commenced  by  the  United 
States  in  1881  it  was  "badly  choked  with  fallen  timber,  sunken  logs, 
and  snags,  also  obstructed  by  sand  bars  and  navigation  rendered  ex- 
ceedingly difl&cult,  in  mjiny  places  next  to  impossible,  by  the  dense 
overhanging  growth." 

Tbe  project  of  1881,  continued  without  modification,  is  to  clear  it  of 
overhanging  trees  and  it«  channel  of  snags  and  logs  to  the  depth  of 
iiot  less  than  3  feet  at  the  flush- water  stages  of  eight  or  nine  months' 
wmnal  duration,  at  a  cost  estimated  in  1888  at  $77,500. 

Attbe  date  of  this  report  by  the  expenditure  of  upwards  of  $48,700. 

™  channel  to  the  depth  of  3  feet  had  been  moderately  well  cleared 

ftom  the  mouth  31  miles  up  to  Snow  Hill,  and  very  roughly  cleared  the 

^^^jaining  32  miles  to  Stantonsburg. 

■Qie  traffic  on  the  creek  is  by  the  steamer  Lauray  of  21  tons,  making 
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from  three  to  five  trips  per  week  to  Snow  Hill,  and  by  the  steamer  Nettie 
T7.,  of  36  tons,  making  irregular  trips  to  whatever  x>oint  she  can  get 
fi-eight.  Considerable  lumber  is  reported  to  be  rafted  down  the  creek, 
some  of  which  is  towed  by  the  tug  Svoan  to  the  sawmills  at  Newbern. 

The  extent  and  character  of  the  traffic  in  detail  will  be  found  in  the 
'appended  table  of  commercial  statistics. 

Work  was  suspended  June  10, 1891,  and  has  not  been  resumed  during 
the  fiscal  year  ending  tTune  30, 1892. 

The  creek  is  now  most  obstructed  near  its  mouth  at  Spring  Slough, 
and  considerably  obstructed  at  other  x)oints  below  Snow  Hill. 

The  $2,500  now  available  will  be  applied  to  improvement  at  these 
points  during  the  ensuing  season  of  low  water. 

A  water-gauge  record  has  been  kept  at  Stantonsburg  throughout  the 
year. 

For  almost  its  entire  course  below  Stantonsburg  the  creek  flows  about 
midway  between j  and  15  to  20  miles  from,  the  Tar  and  Neuse  rivers, 
which  have  been  improved  by  the  United  States  at  a  cost  to  this  date 
of  upwards  of  $65,000  and  $266,000,  respectively. 

If  it  be  the  will  of  Congress  to  continue  at  a  further  estimated  cost 
of  about  $30,000,  and  an  aggregate  estimated  final  cost  of  $77,500,  an 
improvement  so  local  in  its  appreciable  benefits,  the  sum  of  $10,000 
could  be  applied,  so  far  as  regards  the  economical  execution  of  the 
work,  with  advantage  during  the  fiscal  year  to  end  June  30, 1894. 

The  creok  is  in  the  collection  district  of  Newbem. 

Money  statement. 

July  1, 1891,  balance  unexpended $3, 588. 90 

Juno  30, 1892,  amount  expended  during  fiscal  year 1, 341. 25 

July  1, 1892,  balance  unexpended 2,247.65 

July  1, 1892,  outstanding  liabilities 37.10 

July  1, 1892,  balance  available 2,210.55 

Amount  appropriated  by  act  approved  July  13, 1892 7, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 9, 210. 55 

{Amount  (estimated)  required  for  completion  of  existing  project 18, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  endine  J  une  30, 1894    15^  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  liver  and 
harbor  acts  of  1806  and  1867. 


COMMBKdAL  dTATISIICS. 

The  commerce  for  the  year  ending  December  31, 1891,  is  estimated  as  follows: 


CImb  of  goods. 


Cotton  and  products..... 
Rice 

Grains  and  forage , 

Vegetables  and  tmok . . . 
Live  stock  and  products 

Kaval  stores 

Lumber  and  products. . . 
General  mercnandise  — 

Total 


Bzports. 


$341,000 

10,000 

1,000 

20,000 

9,000 

3,000 

200.000 

50,000 


634,000 


ImiK>rts. 


$000,000 


600,000 


Tottfa. 


$841,000 

10,000 

1,000 

20,000 

9.000 

3,000 

200,000 

650.000 


1,234,000 


Tonnaga, 


2,500 
45 

40 
500 

40 


45.000 
7,000 


»> 
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Canteninia  Creek,  North  Carolina, 


APPROPKIATED. 


Date. 


Karcli3,1881 

Anensk  2, 1882 

Jaly5,1884 

Aa«:iUt  5, 1886 j 

Angu»tU,1888 

Sejrtember  19.1890 ^ 


-^ggregAte. 


$10,000 
20,000 
26,000 
40. 000 
45,000 
52,000 


EXPENDED. 


Fiscal  year  ending  June  30— 


1882. 
1883. 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


Daring 

year. 

$9, 693. 99 

9, 435. 80 

870. 12 

3, 208. 61 

1,419.08 

9,331.40 

5, 529. 59 

3, 829. 34 

550.50 

4,772.98 

Aggregate. 


$9,693.99 
19. 189. 88 
20,  000.  00 
23, 268. 61 
24,  (i87. 69 
34, 019. 09 
39, 548. 68 
43, 378. 02 
43, 928.  52 
48, 70L  &0 


FREIGHT  TRANSPORTED. 


Fiscal  year  ending  Jane  80^ 

Tons. 

Value. 

1885 - - 

$421,000 

1887 

# 

630,550 
844,050 

1888 

1889 

1, 203, 500 

18B0 

1,219,350 

191 

125, 225 

1, 342, 100 

V 

L  9. 

IMPROVEMENT  OF  TRENT  RIVER.  NORTH  CAROLINA, 

The  Trent  is  the  principal  tributary  to  the  Neuse  River,  which  it  joins 
ftom  the  right  bank  at  Kewbem,  N.  C. 

Its  width  is  about  2,000  feet  at  Newbern,  averaging  between  450  and 
2,0(K)  in  the  lower  7  miles,  and  narrowing  to  about  350  feet  in  the  lower 
9  miles,  and  averaging  about  175  feet  thence  to  Pollocksville,  18  miles 
above  Newbem,  whence  20  miles  to  Trenton  it  varies  between  about  75  to 
125  feet  From  Trenton,  39  J  miles  to  the  Upper  Quaker  Bridge  it  varies 
from  10  to  160  feetj  and  averages  about  62  feet. 

^ginning  at  pomts  respectively  27, 32^,  and  37  J  miles  above  Trenton 
^€fe  are  stretches  of  narrows  through  cypress  swamps,  the  first  3  miles 

JJi length,  varying  in  width  from  25  to  70  feet:  the  second  3^  miles  in 

|«Dgtb,in  which  the  width  is  10  to  70  feet,  and  the  third  about  2  miles 

™  teBgtb,  where  it  is  12  to  30  feet. 
Its  mimmum  depth  at  lowest  stages  is  10  feet  from  !N^ewbern  to  Pol- 

K^ksvaie,  6  feet  thence  7  miles  to  Quaker  Bridge,  and  3  feet  thence  13 
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miles  to  Upper  Quaker  Bridge.     It  has  a  mini  mum  deptli  ip  the  nar- 
rows of  li  feet. 

Its  bauks  are  quite  variable,  frequeutly  changing  in  character  and 
height  from  cypress  8waini)s  to  bluffs  above  overflow  where  the  ground 
is  timbered  or  cultivated.  Above  Trenton  these  bluffs  are  of  various 
heights  up  to  60  feet,  and  below  it  they  are  10  to  25  feet  high.  In  the 
lower  9  miles  between  the  bluffs  there  are  salt  marshes. 

Its  bed  is  generally  sandy,  with  occasional  rock  shoals  above  Lower 
Quaker  Bridge,  and  sand  with  mud  toward  and  near  the  mouth. 

Freshets  overflow  its  bottom  lands,  and  had,  during  the  three  years 
of  gauge  observations,  1889  to  1891,  a  recorded  extreme*  rise  of  17.6 
feet  at  Trenton,  4.5  feet  at  Polloeksville,  and  5  feet  at  Kewbern. 

Tides  are  perceptible  a  considerable  distance  above  its  mouth. 

It  is  quite  tortuous;  the  distance  between  Upper  Quaker  Bridge  and 
Kewbern,  between  which  its  length  is  77J  nules,  being  only  32  miles  by 
an  air  line.    There  are  occasional  groups  of  exceedtngly  sharp  bends. 

Pursuant  to  act  of  Congress  of  June,  1878,  the  river  was  surveyed 
from  Newbern  to  Trenton  in  1878. 

Between  Newbern  and  Polloeksville  the  river  was  then  compara- 
tively free  from  obstructions,  and  6  feet  of  water  could  be  carried  at  low 
summer  stages.  Above  Polloeksville,  and  especially  between  the  Lower 
Quaker  Bridge  and  Trenton,  it  was  badly  obstructed  by  large  quanti- 
ties of  snags  in  the  channel,  by  fallen  and  overhanging  trees,  by  occa- 
sional sand  bars,  and  by  one  or  more  ledges  of  rock.  One  steamer  ran 
regularly  to  Polloeksville,  and  one  occasionally  9  miles  farther  to 
Quaker  Bridge,  above  which  navigation  was  confined  to  flatboats  and 
rafts.  Before  the  river  had  become  so  badly  obstructed  steamers  made 
regular  trips  to  Trenton. 

The  project  of  1879  was  to  secure  a  channel  3  feet  deep  at  extreme 
low  summer  stages  from  Polloeksville  to  Trenton  by  removing  all  ob- 
structions and  dredging  to  the  width  of  50  feet  through  the  shoals;  to 
divert  the  water  from  portions  of  old  river  beds  by  building  400  feet  of 
solid  dike,  to  protect  the  banks  by  600  feet  of  wattle  dam,  and  to  cut  oflf 
a  bend  4  miles  below  Polloeksville,  at  an  estimated  cost  of  $22,000. 

The  quantities  of  snags  and  logs  in  the  river  proved  so  much  greater 
than  was  expected,  especially  in  the  14  miles  next  below  Trenton,  this 
estimate' was  increased  in  1887  to  $59,000. 

The  project  of  1889  is  to  clear  the  river  for  navigation  by  ^mall  steam- 
boats 33  miles  above  Trenton  and  by  x>ole  boats  6^  miles  farther  to 
Upper  Quaker  Bridge,  at  an  increased  cost  of  $13,000,  the  estimated 
cost  of  the  project  of  1879  a«  extended  in  1889  being  $72,000. 

Work  was  commenced  in  September,  1879,  and  $41,464.06  were  ap- 
plied to  June  30, 1886. 

At  that  date  a  large  number  of  snags  and  logs  had  been  taken  from 
the  channel  and  the  leaning  trees  cleared  from  the  banks  in  the  14 
miles  between  Quaker  Bridge  and  Trenton,  and  the  river  had  been 
cleared  of  snags,  logs,  and  overhanging  growth  to  Trenton  from  its 
mouth;  a  turning  basin  had  been  dredged  at  Trenton  to  6  feet  in  depth 
at  low  water  and  revetted  with  wood;  from  the  turning  basin  down- 
stream a  cut  4,300  feet  long,  75  feet  wide,  and  3  feet  deep  at  low  wat^r 
had  been  dredged;  other  dredging  had  been  done  on  shoals  between 
Trenton  and  Quaker  Bridge,  and  some  rock  shoals  blasted,  the  whole 
amount  of  dredging  done  in  the  river  aggregating  77,826  cubic  yards 
of  material,  besides  upwards  of  2,000  cubic  yards  of  rock. 
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In  1887  six  sboals  of  sand  aggregatiug  upwards  of  800  fecjt  in  length 
had  reformed  in  tlyp  1^  miles  next  below  Trenton. 

In  1889  the  snags  were  removed  to  the  natural  depth  and  a  width 
of  300  feet  for  a  distance  of  1,700  feet  entirel^^  across  Foys  Flats,  6  miles 
above  Newbern,  and  a  channel  100  feet  wide  and  8  feet  deep  at  dead  low 
water  (equal  to  that  elsewhere  in  the  river  from  Kewbern  to  Trenton) 
was  dredged  through  the  flats  by  the  removal  of  14,677  cubic  yards  of 
material,  besides  many  stumps  and  roots. 

In  1891  the  worst  obstructions  of  recent  accumulation  were  removed 
from  the  channel  from  the  mouth  to  Trenton,  and  the  7  miles  of  river 
next  above  Trenton  were  fairly  cleared  by  the  removal  of  a  large  number 
of  snags,  logs,  and  stumps  from  its  channel  and  leaning  trees  from  its 
banks. 

Daring  the  fiscal  year  ending  June  30,  1892,  the  river  has  been  sur- 
veyed from  Trenton  to  Upper  Quaker  Bridge,  but  the  funds  available 
have  been  insufficient  for  other  work  in  improving  it. 

At  the  date  of  this  report,  Jun^  30,  1892,  the  river  below  Trenton  is 
reported  in  veiy  good  condition  with  the  exception  of  logs  lost  from 
rafts  which  cause  occasional  dangerous  obstructions. 

The  commerce  of  this  river  is  principally  transported  in  one  small  stcaniboat,  the 
Hatcardj  of  63.79  tons,  making^  during  the  busy  season,  say  six  mouths  of  the  3'ear, 
two  trips  per  week  to  Trenton  and  two  otliers  to  PoUocksviUe,  the  other  six  months 
one  trip  to  Trenton  and  two  to  Pollocksville. 

The  steamer  Trent,  94  tons,  makes  irregular  trips  on  tlie  river,  and  the  launcli 
Bloadyood  and  several  tags  are  employed  occasionally  towing  timber  from  the  upper 
river  to  the  sawmills  near  Newbem. 

The  shoals  which  have  reformed  immediately  below  Trenton  prevent 
steamboats  from  ascending  to  that  place  at  low  water. 

The  part  of  the  river  under  improvement  ^ows  through  the  middle  of 
Jones  County,  which  has  an  area  of  450  square  miles.  ^ 

By  the  United  States  census  its  population  was  7,491  in  1880,  and 
7,403  in  1890.  In  1879  it  produced  4,078  bales  of  cotton  on  8,403  acres, 
and  in  1889,  2,968  bales  on  12,462  acres. 

The  river  is  in  the  collection  district  of  Pamlico,  N.  C. 

Money  statement 

July  1, 1891,  balance  nnexpended $1,  &40. 56 

Jane  20, 19&2,  amount  expended  during  fiscal  year 1, 031. 84 

July  1, 1892,  balance  unexpended 608. 72 

July  1, 1892,  outstanding  liabilities 25. 50 

July  1, 1^92,  balance  available 583.22 

Amount  appropriated  by  act  approved  July  13, 1892 5, 00().  00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5.  .583. 22 

f  Amount  (estimated)  required  for  completion  of  existing  projecl 11, 500. 00 

I  Amount  that  can  be  profitably  expended  in  tiRoal  year  ending  June  30, 1894    10, 000. 00 
I  Submitted  In  compliance  with  requirements  of  sections  2  of  river  and 
\    harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 


The  commerce  for  the  year  ending  December  31,  1891,  is  es^mated  as  follows  i 


Class  of  goods. 


Cotton  and  products. 

Tobacco 

nice 


Grains  and  forage 

Vegetables  and  truck . . . 
Live  stock  and  products 

Fish,  oysters,  etc 

Naval  stores 

Lumber  and  products 

FertillzerB 

Machinery 

General  merchandise  . . . 
Sand  ries , 


Total 


Exports. 


$300,000 


500 
1,800 
10,000 
2,000 
1,000 
5.000 
250,000 


10.000 


480,900 


Imports. 


$8,000 
I.UOO 
2,500 


20,000 

5,000 

150.000 

2,000 


188,500 


Totals. 


$200,000 
8.000 
1,500 
4,  .^1<I 
10,000 
2,000 
l.OOi) 

250.000 

20,000 

5,009 

150,000 
12,000 


668,800 


Tonnage. 


1,200 

25 

25 

2CK) 

200 

25 

5 

250 

40.000 

700 

50 

2,300 

lUO 


45,080 


Decrease  since  last  year,  44,905  tons. 
.   Transportation  lines  established  during  year,  none. 

The  above  statist! (*s  are  based  mainly  upon  reports  of  Assistant  Engineer  W.  H. 
Chadbonm,  jr.,  made  after  much  correspondence  and  conversation  with  steamboat 
captains  and  agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 

Trent  BivcTf  North  Carolina, 
APPBOPRIATED. 


Date. 


March  9;  1879 

Jnne  14,1880 , 

March  3,  1881 

August  2,  1882.... 

July  5, 1884 

August  5, 1886  .... 
AugUhtU,  1888  ... 
September  19, 1890 


Amount. 


$7,000 

10.000 

5,000 

10.000 

10.000 

3,500 

5,000 

5,000 


Aggregate. 


$7,000 
17,000 
22,000 
32.000 
42,000 
45.500 
50,500 
55,500 


EXPENDED. 


Fiscal  year  ending  June  30 — 


1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


$6,B7L63 

10, 279. 80 

4, 848. 97 

1.507.38 

8. 402. 62 

9, 329. 56 

134.50 

567.67 

673.25 

6,867.40 

807.03 

3,517.66 


Aggregate. 


$6,871.63 
17,151.43 

22,ooaoo 

23, 597. 38 
32.000.00 
41,320.56 
41.464.06 
42,031.73 
42,704.98 
49,972:38 
50,.Y79.41 
53,897.07 


FREIGHT  TRANSPORTED. 

Fiscid  year  ending  Juno  30— 

Tona. 

Yalne. 

1879 

22,000 

$400,000 

1884      

445,900 

1885          .          

444,500 

1887 

650,000 

3888     

720.000 

1889 

971,750 

1890 

968,850 

1891 

89,985 

1,852.988 
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Lr   10. 

IMPROVEMENT  OF  NEUSE  RIVER  UP  TO  SMITHFIELD,  NORTH  CAROLINA. 

Blsing  near  the  northerly  boundary  in  the  middle,  hilly,  or  undulat- 
ing belt  of  North  Carolina,  the  Neuse  flows  southeasterly  and,  crossing 
the  broad,  low,  comparatively  level  expanse  of  sahdy  soil  covered  with 
pine  forests  and  intersected  with  cypress  morasses,  empties  into  Pam-. 
lico  Sound. 

The  river  is  quite  tortuous.  While  tbe  air-line  distance  from  Smith- 
field  to  Gk)ld8boro  is  but  22  miles,  by  the  river  it  is  62  miles,  and  the  air- 
line distance  from  Smithfield  to  Is  ewbem  is  80  miles,  while  by  the  river 
it  is  150  miles. 

It^  is  especially  tortuous  for  a  part  of  the  distance  between  a  point 
about  9J  miles  below  Goldsboro  and  the  mouth  of  Contentnia  Creek, 
for  about  4  miles  below  Whitehall,  and  about  7^  miles  above  Huston 
for  5  miles,  at  all  of  which  places  there  are  series  of  very  abrupt  bends 
difficult  for  navigation. 

Its  course  for  about  25  miles  in  the  region  of  Kewbem  is  approxi- 
mately parallel  with  and  but  20  miles  fr^m  the  Pamlico  and  Tar  Elver. 

From  a  point  above  and  near  Newbem  up  150  miles  to  Smithfield  its 
width  varies  from  80  to  250  feet,  being  130  feet  at  Smithfield  and  80  feet 
near  Goldsboro. 

A  few  miles  above  Newbern  it  gradually  widens  into  an  estuary, 
spreading  to  a  width  of  5  miles  at  its  mouth  at  Pamlico  Sound,  40 
miles  below  Newbem. 

Freshets  are  frequent- and  sudden,  having  an  extreme  recorded  rise 
of  15  feet  at  Smithfield,  20  feet  at  Ooldsboro,  and  17  feet  at  Kinston. 

The  height  of  the  banks  from  Goldsboro  to  Contentnia  Creek  is  10  to 
20  feet  on  the  concave  side,  3  to  6  feet  on  the  convex  side,  and  from 
Contentnia  Creek  to  Newbem  about  5  feet. 

The  banks  and  immediate  bottom  lands  are  for  long  distances  densely 
tambered  and  frequently  overflowed,  but  some  of  the  lower  bottoms, 
which  are  very  fertile,  have  been  reclaimed  by  dikes. 

Plantations  and  houses  are  generally  situated  upon  the  uplands,  2  to 
3  miles  back. 

The  bed  of  the  river  is  generally  of  coarse  sand  and  gravel,  but  at 
Broadway  Landing  it  consists  of  fine-grained  slate,  and  near  Fort  Barn- 
well, about  28  miles  above  !N"ewbem,  of  a  conglomerate  of  shells'. 

Aoout  2  mDes  below  Smithfield,  and  also  near  Quaker  I^eck,  there 
are  Bock  shoals,  consisting  of  slaty  rock  covered  with  loose  rock  and 
bowlders. 
In  Pamlico  Sound  the  water  is  salt.    The  estuary  portion  of  the  river 

ha^  a  lunar  tide  of  4  to  8  inches,  but  its  surface  fluctuates  with  the 

wind  from  1  to  5  feet. 
Inl856-'57  the  State  of  North  Carolina  improved  the  navigation  of 

the  river  by  the  construction  of  wing  dams  and  by  the  removal  of  snags 

aiid  fallen  and  leaning  trees  between  the  mouth  of  Contentnia  Creek 

and  Pitch  Kettle,  21  miles  above  Newbern. 
Before  the  war  steamers  are  said  to  have  made  regular  trips  from 

wldaboro  up  62  miles  to  Smithfield,  a  village  having  by  the  census  of 

1890  a  population  of  550.    It  is  said  to  be  the  center  of  a  fairly  produc- 
tive country. 

^heu  the  United  States  commenced  its  improvement  in  1878  the 
'^vigation  of  the  river  was  obstructed  by  war  blockades  at  four  points, 
namely:  First,  at  Johnson's  Point,  4  miles  below  Newbem,  by  a  row 
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of  *'  Taukee  catchers/'  which  consisted  of  inclined  spars  secured  to 
cribs  or  boxes  filled  with  stone,  their  x>oints  shod  with  iron  and  sab- 
merged  below  low  water;  second,  at  Fort  Point,  3  miles  below  New- 
iKTn,  by  another  row  of  "Yankee  catchers"  planted  a  short  distance 
below  a  line  of  vessels  tilled  with  stone  and  scuttled  and  flanked  with 
piles;  third,  at  Batchelder  Creek,  3  miles  above  Newbern,  by  a  row 
of  sunken  cribs,  barges,  and  vessels  tilled  with  stones;  and  fourth,  at 
Southwest  Blockade,  7  miles  below  Eanston,  by  two  rows  of  sunken  cribs 
filled  witli  stones  arranged  checkerwise  across  the  channel. 

Below  Contentnia  Creek  the  remains  of  a  cofierdam  constructed  for 
building  the  foundations  of  a  lock,  never  completed,  formed  a  formida- 
ble obstruction. 

During  nine  months  of  the  year  the  minimum  channel  depth  is  re- 
ported to  have  been :  From  the  month  40  miles  to  IJewbern,  9  feet ;  from 
Newbern  50  miles  to  Kinston,  4  feet;  from  Kinston  46  miles  to  Golds- 
boro,  S  feet,  and  thence  53  miles  to  Smithfield,  2  feet. 

Between  Newbern  and  Kingston,  however,  there  were  long  stretches 
of  shoals,  upon  at  least  one  of  which  the  depth  during  the  low- water 
season  was  only  about  18  inches. 

From  Contentnia  Creek  up  119  miles  to  Smithfield  the  river  was  badly 
obstructed  by  overhanging  trees  and  by  dense  masses  of  logs  and  snags 
which  gradually  accumulate  in  the  river  by  the  cutting  of  the  banks 
at  the  sharpest  bends. 

The  project  of  1871,  modified  or  extended  in  1878, 1879, 1880,  and 
1883,  and  continued  without  modification  since  the  latter  date,  proposed 
to  remove  the  war  obstniotions,  to  clear  the  channel  up  to  Smithfield 
of  all  snags,  logs,  and  overhanging  trees,  "  and  to  contract  the  channel- 
way  by  jetties  so  as  to  assure  during  the  entire  year  an  unobstructed 
8-foot  navigation  40  miles  up  to  Newbern  and  a  similar  4-foot  naviga- 
tion 50  miles  farther  to  Kinston,  and  during  nine  months  of  the  year 
a  3-foot  navigation  100  miles  farther  to  Smithfield,"  at  a  total  fkial  cost 
estimated  in  1888  at  $374,000. 

Work  commenced  in  1878,  when  a  channel  300  feet  long,  100  feet 
wide,  and  8  feet  deep  was  dredged  through  the  bar  at  Newbern.  The 
war  obstructions  have  all  been  removed.  The  channel  has  been  cleared 
of  snags,  logs,  and  stumps,  and  the  banks  of  overhanging  trees  from 
Contentnia  Creek  up  to  Smithfield.  Between  Kinston  and  Newbern 
54,862  linear  feet  of  jetties  of  piles,  and  in  a  few  instances  of  logs  and 
brush,  have  been  built  perpendicular  to  the  bank  to  direct  the  channel 
on  the  shoals. 

During  the  fiscal  year  ending  June  30, 1892,  the  channel  and  banks 
of  23  miles  of  the  river  immediately  above  Kinston,  and  of  23^  miles 
between  Kinston  and  Newbern,  w^ere  cleared  of  snags,  logs,  and  stumps, 
and  overhanging  trees,  leaving  a  cleared  channel  from  120  to  250  feet 
wide  and  3  to  12  feet  deep,  the  details  of  which  work  will  be  found  in 
the  appended  report  of  Assistant  Engineer  W.  H.  Chadbourn,  jr.,  to 
whom  the  immediate  charge  of  the  work  has  been  intrusted  during  the 
latter  half  of  the  year  since  the  death  of  Mr.  Robert  Ransom,  who  for 
many  years  past  was  in  immediate  charge  of  this  work  until  his  death, 
January  14,  1892. 

At  the  date  of  this  report  the  channel  and  banks,  at  least  below 
Coldsboro,  are  reported  to  be  well  cleared  of  snags,  logs,  and  stumps, 
and  overhanging  trees,  and  the  river  in  that  respect  in  good  navigable 
condition. 

The  shoalest  part  of  the  river  below  Kinston  extends  from  a  point  18 
miles  above  Newbern  to  a  point  about  7  miles  below  Kinston,  within 
which  distance  of  25  miles  there  are  nine  shoals  varying  from  150  to  600 
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feet  and  aggregating  3,150  feet  in  length,  upon  HOme  of  which  the  dej^th 
at  low  water  is  1 J  feet  and  on  others  about  2^  feet. 

At  one  of  these  Hhoals  freight  steamers  at  low-water  stages  have  to 
transfer  their  freight  to  light-draft  tiats^  and  another  Just  below  the 
most  important  landing  on  the  river  between  Newbern  and  Kinston  is 
reported  to  cause  serious  inconvenience. 

On  account  of  the  cost  of  stone,  jetties  hitherto  constructed  on  the 
river  have  been  built  principally  of  piles,  which  soon  decay  and  during 
freshets  ai-e,  to  some  extent,  washed  out  or  destroyed  by  drift  wood. 
The  opening  of  quarries  and  construction  of  railroads  within  the  past 
two  years  have  materially  reduced  the  price  at  which  stone  can  be 
delivered  at  Kinston  and  Newbern,  and  it  is  believed  it  can  now  be 
purchased  sufficiently  low  to  permit  its  use  in  building  jetties  of  stone 
upon  brush  mattresses,  to  which  purpose  the  $8,650  now  available  will 
be  applied  during  the  ensuing  low-water  season  in  improving  the 
channel  upon  the  worst  of  the  shoals  above  described. 

During  the  fiscal  year  to  end  June  30,  1894,  it  is  estimated  that  the 
sum  of  $20,000  can  be  advantageously  applieid  to  .the  construction  of 
jetties  and  to  keeping  the  channel  and  banks  clear  below  Goldsboro. 

In  the  report  of  June  3D,  1891,  it  is  stated  that  the  estimated  amount 
required  for  completion  of  the  existing  project  is^  $10(>,500.  A  sufficient 
examination  of  the  river.to  revise  this  estimate  has  not  yet  been  made, 
but  will  be  during  the  ensuing  year. 

On  account  of  the  indefinite  extent  of  the  work,  the  uncertainty  as  to 
the  location  and  time  when  it  should  be  done,  and  the  frequent  inter- 
ruptions by  fi-eshets,  the  work  was  done  by  hired  labor  and  the  use  of 
United  States  plant. 

The  river  is  in  the  coUection  district  of  Pamlico,  N.  C. 

Money  statement.  » 

Jalj,  1, 1891,  balance  nnexx>ended $14, 874. 45 

June  90, 18^,  amount  expended  during  fiscal  year 6, 149. 63 

July  1, 1892, balance  unexpended 8,724.82 

July  1, 1892,  outstanding  liabilities 23.90 

July  1, 1892, balance  available 8,700.92 

Amount  appropriated  by  act  approved  July  13, 1892 15, 000. 00 

Amount  available  for  fiscal  y^ar  ending  June  30, 1893 23,700.92 

(Amount  (estimated)  required  for  completion  of  existing  project 91, 500. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.    harbor  acts  of  1866  and  1867. 


report  or  mr.  w.  h.  chadbourn,  jr.,  assistant  engineer. 

United  States  Engineer  Office, 

Beaufartj  K.  C,  June  SO,  189^, 

Majob:  I  have  the  honor  to  submit  the  report  of  operations  for  improving  Neuse 
River,  North  Carolina,  for  the  fiscal  year  ending  June  30,  1892. 

Twohoisters  and  necessary  quarters  and  flats  under  Overseer  Eugene  J.  Bell  worked 
over  23  miles  of  river  (seventy-third  to  fiftieth  mile  post)  between  July  1  and  Octo- 
"**3,  and  one  bolster  and  necessaiy  quarters  and  flats  under  Overseer  Herman  Bryan 
worked  oyer  28^  miles  of  river  (forty-six  and  a  half  to  twenty-threq  mile  post)  be- 
tween July  1  and  August  4, 1891. 
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The  c^Mnbined  plant  lemoTed  from  tlie  cliaimel  684  large  snags,  506  stamps,  9  old 
piles,  322  tzeee.  ^  cords  small  snag)i,  and  368  logs ;  and  from  me  banks  39S  snass, 
96i  cords  small  brnsh/ 2.026  logs  cut  and  rolled  back,  S02  trees  cat  and  paUed,  and  2 
trees  trimmed.    Channel  cleared  from  120  to  250  feet  wide  and  3  to  12  feet  deep. 

A  water  gange  was  kept  at  Smithiield,  N.  C,  daring  the  year. 

The  liver  at  present  is  in  excellent  condition  so  far  as  snags  and  logs,  etc.,  are  con- 
cerned, and  it  18  not  probable  that  it  will  require  any  work  of  snagging  and  clearing 
daring  the  ncfxt  two  years  at  least. 

It  is  proposed  to  expend  the  balance  of  the  money  now  available  in  jettying  where 
boats  have  the  most  tronble  daring  low  water,  and  it  is  also  proposed  to  do  the  jet- 
tying  with  stone,  as  the  wooden  sheet-pile  jetties  are  bo  easily  destroyed  daring 
firesnets. 

With  the  improvement  of  Ocracoke  Inlet  it  is  very  probable  that  the  needs  of  com- 
merce will  call  for  a  deeper  channel  in  the  Lower  Nease  below  Newbem.  • 

The  commerce  of  the  river  is  carried  by  the  following  steamers  and  many  large 
schooners  and  smaller  sail  vessels : 

The  steamer  Xetue,  489  tons,  makes  from  three  to  four  trips  per  week  from  Newbem 
to  Elizabeth  Citv  and  return.  The  steamer  Plymouth,  210  tons,  made  five  trips  daring 
year  from  Newbem  to  Elizabeth  City,  while  Xeuse  was  unaergoing  repairs.  The 
steamer  Vespert  292  tons,  made  foar  trips  daring  the  year  from  Newbem  to  Baltimore 
and  retam.  llie  steamer  Geo.  H.  Stout,  334  tons,  makes  one  trip  weekly  from  New- 
bem to  Baltimore  and  return.  The  steamer  Xewbem,  344  tons,  made  three  trips  weekly 
from  Newbem  to  Norfolk  and  return.  The  steamer  Defiance,  421  tons^  made  one  trip 
weekly  from  Newbem  to  Baltimore  and  return.  The  steamer  T,  M,  Southgate,  146 
tons,  made  one  trip  daring  the  year  while  the  steamer  Xewbem  was  being  repaired. 
The  steamer  '/.  C.  McNaugQton,  146  tons,  made  one  trip  to  Newbem,  bringing  fertil- 
izers. The  steamer  Eaglet,  339  tons,  has  made  six  trips  during  the  year  since  March 
1  to  Baltimore  and  return.  The  steamer  Cenola,  194  tons,  makes  1  trip  per  week 
(since  May  1)  from  Newbem  to  Norfolk  and  return.  The  atesmer  Sadie  M,  Rand,  101 
tons,  made  irregular  trips  on  the  Upper  Neuse  during  high- water  season.  Thb 
steamer  Carolina,  29  tons,  makes  two  trips  per  week  to  Yanceboro,  on  Sugar  Creek, 
leavinp^  the  Neuse  9  miles  above  Newbem.  The  steamer  L.  H.  Cutler,  42  tons,  makes 
five  trips  up  Swift  Creek.  The  steamer  Vancehoro,  91  tons,  has  run  irregularly  daring 
the  year  up  Swift  Creek.  The  steamer  R,  E.  Lee,  69  tons,  runs  irregularly  on  the 
river  three  and  a  half  months  during  the  year.  The  steamer  Kinston,  102  tons,  makes 
two  trips  per  week  to  Kinston  when  water  will  permit.  The  steamer  iaura,  21.17  tons, 
makes  from  three  to  five  trips  per  week  toContentnia  Creek.  The  steamer  Nettie  W,, 
36  tons,  has  made  irregular  trips  during  the  year.  The  steamer  Z.  A.  Cobb,  ^9  tons, 
made  from  two  to  three  trips  per  week  to  Contentnia  Creek.  The  steamer  Trent,  94 
tons,  makes  two  trips  per  week  down  Neuse  River  to  Adams  Creek.  The  steamer 
Virginia,  30  tons,  is  used  on  the  lower  river  freighting  lumber. 

The  tugs  Glide,  30  tons,  Ella,  30  tons,  Hygira,  24  tons,  and  Stoan,  24  tons,  are  em- 
ployed in  the  river  in  principally  taking  timber  from  the  upper  and  lower  river  to 
Newbem. 

It  will  be  seen  by  the  above  fleet  of  vessels  plying  on  this  river  that  the  estimates 
of  the  commerce  of  this  stream  are  well  within  the  probable  total  amount. 

The  expenses  of  the  year  have  been : 

For  constmction  and  repair  of  plant $424. 50 

Purchase  of  property  (rope,  tools,  etc.) 37.13 

Care  of  plant  laying  up 318. 25 

Water  gauge  observations 72.00 

Superintendence  and  office  expenses 873. 70 

Labor  and  supplies : 3, 278. 77 

Total 4,604.35 

Very  respectfully,  your  obedient  servant, 

W.  H.  Chadbourn,  Jr., 

U*  S,  Asmtant  JEngineer, 
Maj.  W.  S.  Stanton, 

Corps  of  Engineers,  Z7.  8,  Am 
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The  oommerce  for  the  year  ending  December  31, 1891,  is  estimated  as  follows: 


Class  of  goods. 


Cotton  and  prodacts 

Tobaeoo 

Rice 

Grains  and  forage 

Vegetables  and  track . . . 
Live  stock  and  products 

Tiah,  oTsters.  etc 

I7aTal  stores 

Lamber  and  products . . . 

Coal  and  minerals 

Fertilizers 

Iffarhinery 

General  merchandise  ^ . 
Sundries 


Total 


Experts. 


$1,500,000 
20,' 666' 


400,000 

10,000 

300,000 

100.000 

1,000,000 


200,000 


8,530,000 


Imports. 


$30,000 
"36,066 


15,000 
100,000 


15,000 

125,000 

.50,000 

8,760,000 

100,000 


4,215,000 


Totals. 


$1,500,000 

10,000 

30,000 

75 

20,000 

445 

80.000 

1,500 

400,000 

17,000 

25,000 

130 

400,000 

34,000 

100.000 

3,500 

1,000,000 

150,000 

15,000 

3,000 

125,000 

5,000 

60,000 

500 

8,750,000 

47,500 

800,000 

5,000 

7,746,000 


Tonnage. 


267,650 


'Neust  Biver,  North  Carolina. 


APPKOPRIATED. 


Date. 


Jane  18,  1678 

IfarchS,  1879 

June  14,  1880 

March  3,  1881 

Anga8t2,  1882 

JnlyS,  1884 

Angust  5,  1886 

Angost  11,  1888... 
September  30,  1800 


Amount. 


$40,000 
45,000 
45,000 
30,000 
30,000 
20.000 
22,500 
15.000 
20,000 


■^ggregaX^ 


$40,000 
85,000 
130,000 
160,000 
190,000 
210,000 
232,500 
247,500 
267,500 


EXPENDED. 


Fiscal  year  ending  June  30— 


1879 
1880 
1881 
1882 
18i3 
1884 
1885 
1888 
1887 
1888 
1889 
1890 
1891 


$29, 321. 11 
37,433.70 
38,379.15 
43, 473. 39 
23,611.07 
11.918.52 
12, 131. 27 

9,557.42 
14,214.66 

6,977.22 

7, 250. 17 
12,230.66 

8,402.43 


Aggregate. 


$29,321.11 
66,754.90 
105, 134. 05 
148,607.44 
172.218.61 
184,137.03 
196, 268. 30 
205, 825. 72 
220,040.38 
226, 017. 60 
233, 267. 77 
245,498.43 
253,900.86 


FEEIGHT  TRANSPORTED. 


Fiscal  year  ending  June  30 — 


1878. 
1885. 
1887. 


18B0. 


Tons. 


75,000 


828,462 


Yalae. 


$2,000,000 
1,045,000 
1. 810, 300 
2,466.850 
4, 300, 000 
6,460,103 
8,312,906 


( 
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lAat  of  steamers  navUjating  the  Nense  Biver,  yortk  Carolina,  in  the  fiscal  year  ended  Jnns 

30, 189g, 


Kamea  of  steamera. 


Neuse 

Plymouth 

Vesper 

Geo.  H.  Stoat 

New  Berne 

Betiance 

T.M.Southgate... 
J.  C.  McNaaghton 

Cenola 

Sadie  MoRand.... 
Carolina 

L.H:.CatIer 

Vanoeboro 

B.£.Lee 

Kinston , 

I«aiLra 

Nettie  W 

L.  A.  Cobb 

Trent 

Virf»inia 

Glide 

BUa 

Higgina 

Swan 


Net  ton- 
nage. 


From — 


To— 


487.04 
210. 15 
202.36 
234.08 
344.52 
424 
344 
146 
194 
101 
39 

30.49 
52.41 
69 

97.43 

14.09 

18.40 

49 

76.97 

19,60 

20.94 
15.45 


12.74 
12.16 


Newbcm Elizabeth  City. 

do do 

do I  Baltimore. 

do ' do  ... 


.do 
.do 


Norfolk... 
Baltimore. 


.do '•  Norfolk. 

.do :  Baltimore. 

.do t  Noriolk. . . 


do 

9  milea  above  New- 
bem. 

Newborn 

do 

do 


River , 

Vanceboro 


.do 
.do 
do 
.do 
.do 
.do 

do 
.do 


Swia  Creek 

do 

River 


Kinaton 

Contentnia  Creek. .  • . 


.do 
.do 


Contentnia  Creek 

Adama  Creek 

Freighting  lumber  on 


nver. 


do 

Taking 
u^per 
nver. 

do 

do 


timber   from 
and  lower 


Number  of  iripa 
yearly. 


Irregular. 


Irregular. 
Irregular 
montha. 


Irregular. 


Irregular. 

Bo. 
Bo. 


Bo. 
Bo. 


354 

10 

8 

104 

SIO 

104 
o 

2 
18 

10 

3* 

156 
416 

260 
206 


Lr  II. 

IMPROVEMENT  OF  INLAND  WATERWAY  BETWEEN  NEWBERN  AND  BEAU- 
FORT HARBOR,  NORTH  CAROLINA,  VIA  CLUBFOOT,  HABLOWE,  AND 
NEWPORT  RIVERS. 

This  waterway  extends  from  ISTewbern  down  the  Neuse  Eiver  21 
miles,  np  Clubfoot  Biver  5  miles,  tfarongh  the  Clubfoot  and  Harlowe 
Canal  3  miles,  down  Harlowe  Eiver  4  miles  and  Newport  Biver  6  miles 
to  Beaufort  Harbor,  an  aggregate  distance  of  39  miles. 

The  other  inland  waterway,  from  Newborn  via  the  Neuse  to  its 
mouth,  Pamlico  and  Core  sounds,  to  Beaufort,  is  90  miles  long,  and  the 
draft  of  water  that  can  be  carried  through  it  is  restricted  to  5  feet  on 
the  shoal  in  Core  Sound. 

The  canal  route,  therefore,  saves  a  distance  of  49  miles  between  New- 
bem  and  Beaufort,  and  is  very  useful  for  small  vessels  and  in  con- 
trolling freight  rates  by  the  railroad  nearly  parallel  with  it  and  36 
miles  long  (only  3  miles  shoiijer)  from  Newbern  to  Beaufort. 

Lumber,  oysters,  cotton,  and  other  products  of  the  vicinity  of  Bogue 
and  Core  sounds  are  carried  through  the  canal  route  to  reacb  at  New- 
bern  the  nearest  freight  line  by  steamers  to  Atlantic  coast  ports;  and 
household  goods,  some  agricultural  implements,  and  fertilizers  pass 
from  the  terminus  of  the  steam  freight  line  at  Newborn  through  the 
canal  route  for  distribution  in  return  for  the  products  exported. 

The  following  quotations  are  from  the  annual  report  for  the  fiscal 
year  ending  June  30, 1891,  of  Capt.  W.  H.  Bixby,  Corps  of  Engineers, 
then  in  charge  of  this  work: 

The  inland  line  of  navigation  from  Newbem  to  Beanfort  Harbor  via  Clabfoot, 
Harlowe,  and  Newport  nvers  waa  established  by  the  State  of  North  Caiolina  in 
about  1S26,  and  was  used  thereafter  by  small  craft  until  about  1S56;  when  its  locki 
broke  down  and  the  route  was  abandoned. 
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Abont  18^  the  line  was  reopened  by  the  Newborn  and  Beanfort  Canal  Company. 

When  placed  under  Governmental  improvement  in  1885  this  route  allowed  the 
passage  of  small  boats  of  15  feet  width  and  3-foot  draft;  but  the  commerce  was  then 
practically  nothing. 

The  original  project  of  1883  reported  this  rente  via  Clubfoot,  Harlowe,  and  New- 
port rivers  as  worthy  of  improvement,  providing  that  Congress  desired  to  extend  the 
already  existing  lines  of  navigation  from  tbe  Chesapeake  southward,  and  estimated 
the  cost  of  a  channel  80  feet  wide  and  9  feet  deep  at  $883,580,  increased  by  tbe  cost 
of  a  tide  lock  and  the  canal  company's  franchise.  A  modiAed  project  of  1884  for  the 
expenditure  of  the  funds  at  that  time  available  as  continued  to  date  proposed  to  . 
widen  and  deepen  Harlowe  Creek  so  as  to  secure  a  through  canal  of  5-foot  depth  at 
mean  low  water  and  of  30-foot  bottom  width  from  the  mouth  of  Harlowe  Creek 
upward  4  miles  to  its  head,  and  to  use  the  remainiug  funds  upon  similar  works  on 
Clubfoot  River. 

The  total  final  cost  of  the  latter  (1884)  project  (including  also  the  completion  of 
the  canal)  so  as  to  secure  a  channel  30  feet  wide  and  5  feet  deep  at  low  water  from 
IheNeuse  River  through  to  Newport  River,  adapted  to  the  existing  navigation  of  the 
Nense  River  desiring  passage  by  this  route  to  Beanfort  Harbor,  was  estimated  in 
1886  to  be  $92,000. 

Up  to  June  30, 1890,  a  total  of  $26,603.12,  including  outstanding  liabilities,  had 
been  spent  in  all  upon  this  improvement,  on  necessary  surveys,  in  removing  the  worst 
logs  and  stumps  from  the  existing  channel,  in  dredging  an  excellent  channel  13,000 
feet  long,  30  feet  wide,  and  5  feet  deep  at  low  water  through  the  worst  portions  of 
Harlowe  Creek,  thus  secnring  a  far  better  navigation  through  this  creek  than  exists 
through  the  New  hem  and  Beaufort  Canal  to  which  it  leads. 

In  consequence  of  this,  several  hundred  sailboats  had  passed  through  the  canal, 
and  the  commerce  of  this  route  had  already  reached  about  $200,000  per  year,  and  is 
rapidly  increasing. 

The  funds  at  present  available  have  been  retained  to  await  developments  as  to  the 
proposed  action  of  the  corporation  owning  the  Newbem  and  Beanfort  Canal,  con- 
necting Harlowe  Creek  with  Clubfoot  Creek.  Verbal  statements  of  the  former 
S resident  of  this  canal  company  and  of  the  present  governor  of  the  State  of  North 
arolina  tend  to  show  that  the  canal  company  has  in  the  past  few  years  received 
from  the  State  of  North  Carolina  a  present  of  enough  money  to  put  the  canal  in  good 
navigable  condition ;  but  that  it  was  not  willing  to  cede  even  the  canal  to  the  United 
States,  except  in  return  for  an  additional  large  sum  of  money. 

In  his  report  above  citfed  Capt.  Bixby  recommended  "  that  no  new- 
funds  be  made  available  until  this  canal  shall  be  ceded  to  the  United 
States  free  of  charge." 

No  work  has  been  done  during  the  fiscal  year  ending  June  30, 1892, 
or  since  its  suspension  in  August,  1890,  ''  awaiting  cession  of  the 
canal." 

At  the  date  of  this  rei)ort,  June  30,  1892,  the  canal  has  been  so 

improved  by  the  corporation  owning  it  that  a  depth  of  3  feet,  it  is  said, 

can  now  be  carried  through  it  at  low  water.    In  Clubfoot  River  there 

is  a  shoal  about  one-half  mile  long  on  which  there  is  about  2 J  feet  at 

low  water,  and  some  sunken  logs  in  the  channel  which  are  dangerous 

to  navigation.    In  Harlowe  Creek  at  the  narrows  there  is  a  shoal  about 

1  mile  in  extent,  on  which  there  is  a  depth  of  somewhat  less  than  2  feet 

at  low  water. 

In  addition  to  the  work  to  June  30,  1890,  above  summarized,  it 
appears  that  upwards  of  3,400  linear  feet  of  board  jetties  riprapped 
'With  oyster  shells  were  built  upon  this  shoal  which,  it  is  reported,  are 
having  the  effect  of  slowly  increasing  the  depth  of  water  upon  it. 

By  the  census  of  1890  the  population  of  Newbern  is  7,843,  and  of 
Beaufort  2,007. 

The  terms  upon  which  the  Unit-ed  States  can  secure  the  control  of 
the  canal  firom  the  corporation  owning  it  will  be  ascertained  as  early 
as  practicable,  and  a  8i)ecial  report  will  then  be  made  upon  the  improve- 
ment of  this  waterway. 

The  waterway  \a  in  the  coUection  district  of  Pamlico  and  Beaafort,  N.  C. 
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Money  statemenU 

July  1, 1891,  balance  unexpended $7,920.00 

June  90^  1892,  amount  expended  during  fiscal  year 50. 58 

July  1, 1892,  balance  unexpended 7,870.02 

July  1, 1892,  outstanding  Rabilitiee 1. 00 

July  1,  1892,  balance  avaUable :..... 7,869.02 

{Amount  (estimated)  required  for  completion  of  existing  project 57, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30,1894        (*) 
Submitted  in  com^^iance  with  requirements  oi  sections  Z  of  river  and 
harbor  acts  of  1866  and  1867. 


COlOfERCIAL  STATISTICS. 


The  commerce  for  the  year  ending  December  81, 1891,  is  estimated  as  follows : 


Claas  of  goods. 


Cotton  and  products 

Tobacco 

Rice 

Giaina  and  furitfe 

Vegetables  and  truck 

Live  stock  and  prodncts. . 

Fiflfa,  oysters,  etc 

Naval  stores 

Lumber  and  products — 

Coal 

Fertilisers 

Machinery  and  hardware 

General  merchandise 

Sundries 


Actually  passing  over  this  waterway 

Commerce  through  Cx>re  Sound  which  would  have  passed 
over  this  waterway  had  canal  been  open 


Grand  total. 


Exports. 


$46,000 


10,000 
500 
10,000 
2,000 
30,000 
12.000 
25,000 


1,500 


5,000 
1,000 


143.000 
60,000 


103,000 


Imports. 


$5,000 
1,000 
7,500 


500 

3,000 

15,000 

60,000 

2,000 


94,000 
53,000 


147,000 


Totals. 


$46,000 

5,000 
11,000 

8,000 
10,000 

2,000 

80,000 

12,000 

25,000 

500 

4,500 
15,000 
65,000 

3,000 


237,000 
103,000 


340,000 


TonnagS). 


290 
25 
250 
480 
400 
15 

8,280 
470 

8,000 
100 
220 
500 

2,100 
600 


17,390 
7,610 


25.000 


Gain  over  last  year,  $50,000^  tons,  11,000. 

Transportation  lines  established  during  year,  none. 

The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  W.  H. 
Chadbourn,  Jr.,  made  after  much  correspondence  and  conversation  with  steamboat 
captains  and  agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 


Inland  waienoay  hetween  Newhem  and  Beaufort^  N,  C« 


AFPROFBIATED. 


Date. 


August  2, 1882 . 
August  5, 1886 . 
August  11,1888 


Aggregate. 


$10,000 
20,000 
35,000 


*  Further  work  having  been  postposed  (Annual  Report,  Chief  of  Engineers,  1891f 
jmj^e  161])  to  await  cession  or  sale  of  the  canal  to  the  United  States,  no  further  appro- 
priation is  required  until  such  cession  or  sale  is  made. 


APPENDIX  L RKPORT  OF  MAJOR  STANTON.      1137 

•  * 

Inland  icateru;dy  between  Netchern  and  Beaufort^  JV,  C, — Coutinued. 

EXPENDED. 


Fiscal  year  ending  Jnue  30 — 


1S84 

1886 
1387 
1888 
l«i« 
1890 
1891 


$194. 40 

1,870.91 

131.45 

1,  293. 49 

3. 313.  20 

17, 430. 00 

2, 360. 67 

476. 28 


Aggroffate. 


$194.40 

2. 074. 31 

2, 205. 76 

3, 499. 25 

6,812.45 

^.  242.  45 

26, 603. 12 

27,079.40 


FREIGHT  TRANSPOKTED. 


Fiscal  year  ending  Jane  30— 


1888. 
1889. 
1890. 
1891. 


Tons. 


14,000 


Yalae. 


$200,000 
202. 330 
199.925 
290,000 


L  12. 
IMPROVEMENT  OF  HARBOR  AT  BEAUFORT,  NORTH  CAROLINA. 

It  is  the  only  harbor  of  importance  between  Chesapeake  Bay  and  the 
month  of  the  Cape  Fear  River,  a  distance  of  over  300  miles. 

The  depth  in  the  channel  on  its  bar  is  now  reported  by  pilots  to  be 
12  feet  at  mean  low  water. 

It  has  direct  water  communication  by  Back  and  Core  sonnds  throngh 
vMch  abont  6  feet  of  water  may  be  carried  by  an  experienced  pilot  to 
Pamlico  Sonnd,  by  Bogue  Sound  with  a  depth  of  3  feet,  24  miles  west 
to  Bogne  Inlet  and  Swansboro,  and  by  Newbern  and  Beaufort  Water- 
way with  the  same  depth  of  3  feet  39  miles  to  Newbern  on  the  Neuse 
River.    It  is  the  terminus  of  the  Atlantic  and  North  Carolina  Eailroad 
joining  the  Atlantic  Coast  Line  at  Goldsboro,  and  is  frequently  sought 
by  coasting  vessels  as  a  harbor  of  refuge. 

Its  entrance  from  the  ocean  is  an  inlet  through  the  narrow  stretch  of 
sandy  beach  interposed  between  the  ocean  and  the  succession  of  shal- 
low sounds  characteristic  of  the  coast  of  North  Carolina. 

From  the  harbor  immediately  within  the  entrance  Back  Sound  and 
beyond  it  Core  Sound  stretch  to  the  east,  Bogue  Sound  extends  to  the 
west,  and  Newport  River  to  the  north,  all  embracing  extensive  shoals 
and  few  and  mostly  shallow  channels. 

The  main  harbor  channel  extends  from  the  bar  on  an  easy  curve  two 
inilesto  the  railroad  wharves  at  Morehead  City,  about  north  by  west 
from  the  entrance,  with  a  mid-channel  depth  of  22  to  34  feet  at  mean 
WW  water,  and  a  width  varying  from  100  to  300  yards  between  the 
l^foot  curve*. 

Brauchiug,  about  one-half  mile  within  the  bar,  from  the  main  chan- 
iieltothe  north  is  Bulkhead  Channel,  with  a  mid-channel  depth  of  7 
to  13  feet  at  mean  low  water  for  about  3,600  feet,  interposed  between 
vbichand  the  wharves  at  Beaufort  is  a  shoal  about  1,800  feet  across, 
Bpon  which  there  is  ''from  2  to  3  feet  of  water  at  mean  low  tide." 

£50  92 72 


1138      KEPOBT  OF   THE   C^IEF   OF  EN0INEER8,  V.  8.  ASMT. 

Above  Morehead  City  the  main  channel  extends  for  a  depth  of  14  to 
25  fleet  northeasterly  l|  miles,  and  is  then  soon  lost  in  the  broad  and 
shallow  expanse  of  Newport  lliver. 

Outside  of  the  main  and  bulkhead  channels  ^<  the  harbor  is  foil  of 
shoals  traversed  by  narrow  and  intricate  slues." 

This  harbor  was  first  improved  by  the  United  States  in  1836  by  the 
application  of  $5,000  in  a  manner  unknown  to  this  office. 

When  its  improvement  was  resumed  in  1881  the  erosion  of  Fort 
Macon  Point  on  the  east  and  of  Shackleford  Point  oi^  the  west,  and 
widening  of  the  entrance  between,  caused  serious  shoaling  of  the  chan- 
nel on  and  inside  the  bar,  across  which  there  was  then  a  mid-channel 
depth  of  not  less  than  (Annual  Report,  Chief  of  Engineers,  1891,  page 
161)  15.3  feet  at  low  water,  the  tidal  range  being  3  feet. 

The  project  of  1881  was  to  stop  the  erosion  at  Fort  Mac^n  and 
Shackleford  points  by  jetties  to  prevent  the  widening  and  shoaling  of 
the  bar  channel  and  shoaling  of  the  harbor  by  deposit  of  material 
eroded  from  these  points;  to  dredge  a  channel  200  feet  wide  and  9  feet 
deep  at  low  water  from  the  Bulkh^d  Channel  1,950  feet  to  tiie  wharves 
at  Beaufort,  and  a  channel  100  feet  wide  and  6  feet  deep  at  mean  low 
water  from  the  6-foot  contour  at  Beaufort  down  the  Old  Town  Channel 
and  north  of  Horse  Island  to  the  6-foot  contour  in  the  channel  leading 
to  Korth  Eiver,  a  distance  of  12,670  feet. 

The  project  of  1887  modified  the  foregoing  by  reducing  to  the  width 
of  100  feet  and  depth  of  5  feet  the  channel  to  be  dredged  from  the  bulk- 
head channel  to  Beaufort,  and  by  postponing  for  the  present  the  dredg- 
ing of  the  cut  through  the  Old  Town  Channel  to  North  River. 

In  1890  the  project  was  again  modified  by  increasing  to  the  depth  of 
7  feet  the  channel  to  be  dr^ged  from  the  Bulkhead  Channel  to  the 
wharves  at  Beaufort  at  an  estimated  final  cost  of  $163,000. 

Work  was  commenced  in  i882  and  prior  to  the  fiscal  year  just  closed, 
by  the  construction  of  a  concrete  jetty  6  feet  wide  and  495  feet  long  at 
Shackleford  Point,  and  6  feet  wide  and  386  feet  long  at  Fort  Macon 
Point,  of  jetties  of  riprap  stone  and  sand-catehing  fences,  the  erosion 
of  the  two  points  was  arrested  and  Shackleford  Point  advanced  600 
and  Fort  Macon  Point  300  feet.  Two  short  bulkheads  were  built  to 
prevent  the  ]S'ewport  Biver  from  cutting  west  of  Fort  Macon  through 
the  sand  beach  and  forming  a  new  inlet  from  the  ocean  to  the  harbor. 
In  1889  a  channel  50  feet  wide  and  5  feet  at  mean  low  water  was  cut 
from  the  Bulkhead  Channel  to  the  deep  water  anchorage  at  the  Beau- 
fort wharves. 

For  widening  this  channel,  about  1,800  feet  long,  to  100  feet,  and 
deepening  it  to  7  feet,  contract  at  33  J  cents  per  cubic  yard  measured  in 
scows  was  entered  into  with  the  Alabama  Dredging  and  Jetty  Com- 
pany, December  24, 1890,  and  approved  January  27, 1891,  for  dredging, 
to  commence  on  or  before  July  3, 1891,  or  upon  the  completion  of  dredg- 
ing by  the  same  company  in  Bogue  Sound.  July  8, 1891,  the  time  for 
(completion  of  the  contract  was  extended  to  April  3, 189^,  and  on  April 
23  it  was  again  extended  to^  June  30,  1892.  Work  was  commenced 
April  30, 1892,  with  a  suction  *dredge  discharging  the  material,  which  is 
sand,  upon  the  shoal  100  feet  from  the  northerly  and  westerly  edge  of 
the  cut.  The  work  is  still  in  progress,  and  to  June  30, 1892,  9,989.22 
cubic  yards  of  material  have  been  removed,  making  a  cut  35  to  100  feet 
wide  and  714  feet  long. 

This  dredging  and  minor  repairs  to  sand  fences  are  all  that  has  been 
done  during  the  year. 

The  channel  across  the  bai*  at  the  entrance  to  the  harbor  is  change- 
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able.  In  the  Annual  Report  of  the  Chief  of  Engineers  tor  1891,  page 
161,  its  depth  is  stated  to  have  been  in  1880  15.3  feet.  The  Atlantic 
Coast  Pilot  of  1885  says  of  it:  "At  times  there  have  been  14  feet  or 
more  at  low  water;  in  January,  1884,  there  was  12^  feet  to  be  found, 
while  in  June,  1888,  there  was  only  11  feet  at  low  water,  with  an  aver- 
age rise  of  the  tide  of  2.8  feet.  With  exceptionally  high  tides  vessels 
drawing  17J  feet  of  water  have  been  taken  out  over  the  bar." 

Pilots  report  that  this  channel  is  steadily  narrowing  and  that  an- 
otiier  and  wider  channel  is  forming  with  an  outlet  to -the  south,  in 
which  there  is  now  on  the  crest  of  the  bar  11  feet  at  mean  low  water. 

By  the  United  States  census  the  population  of  Beaufort  in  1880  was 
2,009  and  in  1890  2,007,  and  the  population  of  Morehead  City  in  1880 
was  520  and  in  1890, 1,064. 

Bj^the  same  census  the  number  of  bales  of  cotton  raised  in  Carteret 
County,  in  which  this  harbor  is  situated,  was,  in  1859,  4;  in  1869,  774; 
in  1879, 1,014,  upon  2,936  acres,  and  in  1889, 600  bales  upon  2,600  acres. 

ISo  regular  lines  of  steam  or  other  vessels  enter  this  harbor. 

The  work  in  this  harbor  during  the  year  has  been  under  the  imme- 
diate and  efficient  supervision  of  Assistant  Engineer  W.  H.  Chadbom, 
jr.,  whose  report  is  appended. 

Beaafort  is  a  port  of  entry. 

Money  statement 

.Jaly  1,  1891,  balance  unexpended *. . . .  $16, 459. 51 

Jane  30, 1892.  amonnt  expended  during  fiscal  year 2, 412. 56 

July  1, 1892,  balance  unexpended 14, 046. 95 

July  1,  1892,  outstanding  liabilities , $2,402.26 

July  1,  1892,  amount  covered  by  uncompleted  contracts 8, 670. 26 

11,072.52 

July  1,  1892,  balance  available 2,974.43 

Amount  appropriated  by  act  approve<l  July  13,  1892 10, 000. 00 

Amount  available  for  liacal  year  ending  June  30,  1893 12, 974. 43 

(Amount  (estimated )  rcn uirod  for  completion  of  exi.stiug  project 13, 000. 00 
Amountthatcan  be  proii  Ciibly  expended  in  fiscal  year  ending  June  30, 1894    13, 000. 00 
Submitted  in  compliance  ^th  requirements  of  sections  2  of  river  and 
^   harbor  acts  of  1866  and  1867. 


bepobt  of  assistant  enoinebr  w.  h.  chadbourn,  jb. 

United  States  Engineer  Office, 

Beaufort,  N,  (7.,  June  SO,  189S. 

Major:  I  have  the  honor  to  submit  the  following  report  upon  the  improvement  of 
tUe  harbor  at  Beaufort,  N.  C,  during  the  fiscal  year  ending  .fune.30, 1892. 

I'nder  contract  dated  December  24, 1890,  with  the  Alabama  Dredging  and  Jetty 
Company  dredging  commenced  April  21, 1892,  at  the  extreme  westward  end  of  the  cut 
tLtoughthe  shoal  immediately  in  front  of  Beaufort,  with  a  small  pump  dredge. 
Up  to  date  9,989.22  cubic  yards  of  8.and  have  been  removed  from  this  shoal,  nearly 

completing  the  first  tangent  of  the  cut  to  100  feet  width  and  7  to  8  fcot  depth  at  low 
▼ater. 

By  the  contract  the  material  was  to  be  deposited  in  scows,  but  tbe  contractors  have 
b«en  allowed  to  place  thedumpage  on  the  shoal  immediately  north  of  the  cut  and  100 
feet  distant  from  the  northward  edge  of  cut. 

His  believed  that  the  dumpage  so  placed  will  tend  to  throw  more  current  in  the 
«lttimel  and  thus  tend  to  prevent  its  shoaling,  and  it  is  not  thought  that  tbe  dump- 
*8eviUhe  at  all  likely  to  wash  back  Into  the  cut. 

ITie  material  is  measured  in  sitn,  and  the  number  of  yards  so  determined  increased 
^J*' cent  to  e^ual  scow  measurement,  as  per  ratio  established  in  the  contract* 
lae  contract  is  barely  one-third  completed. 
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The  saud  fences  at  Fort  Macon  and  Shackleford  points  have  received  snch  atten- 
tion afi  they  nc^cded.  They  have  bailt  the  beach  up  considerably  at  both  places, 
and  consequently  the  condition  of  both  points  is  much  stronger. 

All  the  jetties  are  in  good  condition. 

Thepilots  report  the  bar  in  the  poorest  condition  for  years.  The  old  or  main  bar, 
the  one  used  for  many  years  and  buoyed  out,  has  narrowed  and  shoaled  until  now 
there  is  reported  by  the  pilots  to  be  only  12  feet  there  at  mean  low  water,  and  very 
narrow  between  the  shoals  on  either  side  and  constantly  narrowing. 

Much  nearer  the  beach  line  than  this  bar  and  just  at  the  knuckle  in  the  channel  a  new 
channel  seems  to  be  forming  with  outlet  to  southward,  and  pilots  report  11  feet  now 
on  this  bar  and  very  much  wider  than  the  old  bar.  I  think  this  will  shortly  be  the 
best  entrance. 

This  is  an  advantage,  as  experience  with  these  sand  bars  shows  the  more  sonth- 
erly  the  direction  of  the  channel  they  are  deeper  and  more  permanent. 

There  are  no  regular  steamer  lines  entering  this  harbor.  The  steamer  Nellie  B.  Dey, 
66.24  tons,  and  William  Floydy  bl  ^1  tons,  are  engaged  in  the  fishing  business  and  are 
constantly  running  in  and  out  of  the  harbor. 

This  harbor  is  also  very  frequently  used  by  coasting  vessels  as  a  harbor  of  refuge, 
and  many  sail  vessels  from  small  size  up  to  500  tons  carry  cargoes  in  and  out. 

During  the  year  minor  surveys  have  been  made  of  the  low-tide  beach  line  at  Shackle- 
ford  Point. 

The  expenses  of  the  year  under  my  direction  have  been : 

Purchase  and  repair  of  plant $168.85 

Manual  labor 171.76 

Predging..^ 1 3,339.74 

Superintendence  and  surveys 697.06 

Total 4,367.41 

Dredging  operations  were  carried  on  under  the  immediate  supervision  of  Mr.  J. 
B.  Ives,  to  whom  my  thanks  are  due^br  this  and  also  for  much  other  general  assiat- 
ance. 

Very  respectfully,  your  obedient  servant, 

W.  H.  Chadbourn,  Jr., 

U*  8,  A9»i9taifU  Engineer^ 
Maj.  W.  S.  Stanton, 

Corps  of  Engineers,  U.  8.  A.   ' 


COMMRRCIAL  STATISTICS. 


The  commerce  for  the  year  ending  December  31, 1891,  is  estimated  as  follows; 


C1m8  of  goods. 


Cotton  and  products 

Tobacco  .-. 

Rice 

Grains  and  fora^o , 

Vegetables  and  tra<'k  — 
Live  Hto<;k  and  products 

Fish,  oysters,  etc 

Naval  stores , 

Lumber  and  pn>dnct8 

Coal  and  minerals 

Fert  ilizers 

Machinery '. . 

General  merchandise 

Sundries 


Total 

Passing  through  the  harbor 


Total 


£zi>ort6. 


$60,000 

12,000 

3,000 

1,750 

77,250 

32,000 

387.500 

13,000 

2,000 


26,000 

1,000 

250.000 

2,000 


867,500 
500,000 


1, 367, 500 


Imports. 


$16,000 

1,600 

21,500 


10,000 
100.000 


16,000 
10,000 

100.000 
8,000 

340,000 
36,  (KM 


659,000 
500,000 


1,150,000 


Totals. 


$60,000 
28,000 
4.5U0 
2:^350 
77,260 
42,000 

487,500 
13,000 
18,000 
10,000 

126,000 
9,000 

690,000 
38,000 


1, 526. 500 
1,000,000 


2,  526, 600 


Tonnage. 


500 

00 

70 

600 

2.800 

450 

28,000 

650 

6,600 

2,000 

5,000 

100 

4,400 

8,700 


59.330 
10.000 


69,330 


Gain  over  last  year,  $202,000:  tons,  22,655. 

l^ansportation  lines  established  during  year,  none. 

The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  W.  H. 
Chjwiboum,  jr.,  made  after  much  correspondence  and  conversation  with  steamboat 
captains  and  agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 
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Beaufort  Harbor,  North  Carolina, 


APPROPRIATED. 


Date. 


Jia7  4,1836 

Much  3. 1881 

Augnat  2, 1882 

July  5, 1884 

August  5. 1886 

August]!,  18H8  ... 
September  19, 1890 


Amount. 


$5,000 


:]0.  IKK) 
25,000 
20,  UOO 
15,000 
35.000 
15,000 


Aggregate. 


$5,000 

:k).  000 

55.  000 

75,000 

00.  000 

125.000 

140,000 


EXPENDED. 


Fiscal  year  endiug  June  30— 


1837. 

1882. 
188S, 
1884 
188S 
1886 
1887 
1888 
1889 
1890 
1891 


$5,000.00 


4, 102. 91 

33, 827. 70 

5. 870,  43 

28,980.40 

2, 218. 56 

8, 086. 19 

5, 783.  29 

13, 103. 14 

20, 061. 81 

1,638.91 


-A-ggregate. 


$6.  000. 00 


4. 102. 91 

37, 930. 61 

43,  BOl.  01 

72,781.44 

75,  000. 00 

83,  086. 19 

88,  869. 48 

101,972.62 

122,034.43 

123,673.34 


FREIGHT  TRANSPORTED. 


Fiscal  year  ending  June  30— 

Tona. 

18H1    

25,000 

1885 

ima , - 

3888 

* 

1B89 

1880 

18B1 

46,675 

Value. 


$1,000,000 
1,000,000 
1,021,670 
1,300,000 
1, 688, 525 
2, 154,  OOO 
2,324,500 


L  13. 

IMPROVEMENT  OF  INLAND  WATERWAY  BETWEEN  BEAUFORT  HARBOR 

AND  NEW  RIVER,  NORTH  CAROLINA. 

This  waterway  lies  between  the  mainland  and  the  narrow  strip  of 
Band  interposed  between  the  ocean  and  the  chain  of  sounds  that  sl^irts 
nearly  the  entire  coast  of  !North  Carolina. 

R^m  Beaufort  west  about  24J  miles,  embracing  nearly  all  of  Bogue 
Sound,  the  area  between  the  sand  barrier  and  the  mainland  is  an  ex- 
panse of  shoal  water ;  thence  about  19 J  miles  to  !New  River  it  is  a  broad 
laarsh  threaded  by  a  tortuous  and  shoal  tide-water  creek. 

The  funds  appropriated  for  "  improving  the  inland  waterway  be- 
^^^n  Beaufort  and  New  Eiver,  North  Carolina,"  have  been  applied 
^cluBively  to  the  improvement  of  that  part  of  it  in  Bogue  Sound  from 
^ufbrt  27  miles  west  to  Bogue  Inlet,  opposite  Swansboroon  the  main- 
^i*  The  improvement  of  the  tide-water  creek  from  Swansboro  through 
^^luareh  to  New  Eiver  was,  by  the  act  of  September  19, 1890,  provided 
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for  ill  a  separate,  appropriation  lor  ^*  improving  the  waterway  between 
New  Eiver  and  Swansboro,  N.  C,"  and  will  be  reported  upon  under 
that  appropriation. 

Bogue  Sound  is  about  half  a  mile  to  2.J  miles  in  width.  For  about 
5  miles  from  its  easterly  end  there  is  a  narrow  channel  10  to  16  feet 
deep;  elsewhere  its  d(»pth  ranges  from  about  18  inches  to  about  6  feet. 

When  the  United  States  began  to  improve  the  section  through  Bogue 
Sound  from  Beaufort  to  Swansboro  in  188§  the  depth  in  the  channel 
was  not  less  than  3  feet,  except  upon  several  shoals  aggregating  up- 
wards of  i  miles  in  length,  through  which  not  more  than  18  inches 
could  be  carried  at  low  water. 

The  project  of  1885,  not  since  modified,  designed  to  secure,  at  a  cost 
estimated  in  1887  at  850,000,  a  channel  not  less  than  3  feet  deep  at  mean 
low  water  from  Beaufort  to  Swansboro  by  dredging  a  cut  100  feet  wide 
an  aggregate  length  of  21,385  feet  (4.05  miles)  on  shoals  as  follows: 
1,200  feet  through  Sally  Bell  Shoal,  8  miles  from  Beaufort;  13,700  feet 
through  Sanders  Creek  Shoal,  18  miles  frota  Beaufort;  3,630  feet 
through  Goose  Greek  Shoal,  21  miles  from  Beaufort;  1,840  feet  through 
Turtle  Slough  Shoal,  23  miles  from  Beaufort;  and  1,015  feet  through 
Cross  Stakes  Shoal,  27  miles  from  Beaufort.  The  aggregate  cost  of  the 
project,  if  completed,  is  estimated  in  1892  at  $71,040. 

Work  was  commenced  in  1888  at  Cross  Stakes  Shoal  and  to  June  30, 
1891,  a  cut  had  been  dredged  60  feet  wide  and  3  to  4  feet  deep,  1,015 
feet  through  Cross  Stakes  Shoal;  60  feet  wide  and  4  feet  deep,  1,840 
feet  through  Turtle  Slough  Shoal;  40  feet  wide  and  3  feet  d^p,  3,628 
feet  through  Goose  Creek  Shoal;  40  feet  wide  and  3  to  4  feet  deep,  8,546 
feet  long  at  Sanders  Creek  Shoal;  and  50  feet  wide,  6  feet  deep,  and 
500  feet  long  at  Sally  Bell  Shoal;  aggregating  in  length  15,529  feet  and 
leaving  a  length  of  6,856  feet  still  to  be  dredged. 

A  contract  for  doing  $7,000  to  $9,000  worth  of  dredging  at  25  cents 
per  cubic  yard  measured  in  situ,  entered  into  with  the  Alabama  Dredg- 
ing and  Jetty  Company  December  24,  1890,  and  approved  January  27, 
1891,  had  not  been  complete^d  June  30, 1891.  April  23, 1892,  the  time 
for  its  completion  was  extended  from  July  3,  1891,  to  June  30, 1892. 

Under  this  contract  from  July  1,  l891,  to  March  21, 1892,  only  170 
linear  feet  of  cut  were  made,  all  at  Sanders  Creek  Shoal,  through  the 
defective  construction  of  a  suction  dredge  improvised  by  the  contract- 
ors to  replace  a  clam-shell  dredge  which  they  had  removed  from  the 
work. 

March  11,  1892,  tlie  suction  di-edge  was  replaced  by  a  clam-shell 
dredge,  and  on  May  7, 1892,  the  maximum  amount  of  dredging,  $9,000 
worth,  prescribed  in  the  contract  was  completed. 

Work  was  then  continued  by  the  Alabama  Dredging  and  Jetty 
Company  by  hired  labor  at  the  former  cx)n  tract  price  by  authority  from 
the  Chief  of  Engineers,  dated  August  3, 1891,  to  embrace  not  to  exceed 
$3,000  worth  of  dredging,  which  was  completed  22d  June,  1892. 

May  7, 1892,  a  cut  was  c>ompleted  entirely  through  Sanders  Creek 
Shoal  to  the  width  of  40  feet,  and  June  1, 1892,  a  cut  was  completed 
through  Sally  Bell  Shoal  with  a  minimum  width  of  50  feet. 

Dredging  was  then  commenced  on  a  shoal  2,900  feet  in  length  dis- 
covered at  the  mouth  of  Broad  Creek,  16 J  miles  from  Beaufort,  through 
which  a  cut  40  feet  wide  was  comj)leted  22d  June,  1892. 

At  the  date  of  this  report  (June  30, 1892)  there  is  a  continuous  chan- 
nel not  less  than  40  feet  wide,  through  which  3  feet  at  extreme  and  4 
feet  at  ordinary  low  water  can  be  carried  from  Beaufort  to  Swansboro. 

Bogue  Inlet,  at  the  eastern  extremity  of  this  section,  has  a  shifting 
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channel  in  which  there  was  5^  feet  at  low  water  on  the  bar  in  1888  and 
7  feet  inside  the  bar,  the  rise  and  fall  of  the  tide  being  3.8  feet.  It 
therefore  serves  As  an  outlet  from  Swansboro  for  vessels  of  deeper 
draft  than  can  navigate  Bogue  Sound  when  loaded  with  lumber  and 
other  products  of  White  0«k  River  aud  vicinity. 

By  the  census  of  1890  the  po])ulation  of  Beauibrt.,  at  the  eastern 
extremity  of  this  waterway,  is  2,007,  and  at  Swansboro,  at  the  western 
extremity,  233,  with  no  intermediate  places  of  any  importance.' 

By  the  same  census  the  number  of  bales  of  cotton  raised  in  Carteret 
County,  in  which  this  waterway  lies,  was  in  1859, 4;  in  1809,  774;  in  1879, 
1,014,  on  2,936  acres;  and  in  1889,  690  bales,  on  2,600  acres.  . 

White  Oak  River,  penetrating  at  a  point  opposite  Bogue  Inlet,  32 
miles  inland,  is  the  most  productive  locality  on  or  near  the  line  of  this 
waterway,  producing  in  considerable  quantities  lumber,  naval  stores, 
and  agricultural  products.  Below  its  mouth  and  just  within  the  inlet 
a  considerable  quantity  of  its  lumber  is  transferred  to  outside  coastwise 
vessels  which  can  pass  through  Bogue  Inlet,  drawing  7  feet.  The  other 
products  of  White  Oak  River,  as  well  as  the  way  traffic  in  Bogue  Sound, 
are  carried  in  a  small  steamer  pljring  two  or  three  times  weekly  be- 
tween Swansboro  and  Beaufort  and  in  small  sharpies,  the  latter  to  a 
great  extent  continuing  past  Beaufort  and  through  the  Harlowe  and 
Clubfoot  Canal  to  Newbern,  which  has  a  width,  3  miles  through  the 
canal  and  for  10,344  feet  through  the  dredged  channel  in  Harlowe 
Creek,  of  only  30  feet. 

These  vessels  readily  pass  through  these  5  miles  of  30-foot  channel 
in  the  canal  route,  and  can  as  easily  pass  through  the  40-foot  channel 
dredged  across  the  shoals  in  Bogue  Sound,  none  of  which  exceeds  2.6 
niiles  in  length.    Moreover,  if  the  width  of  the  dredged  channels  across 
the  shoals  were  increased  to  100  feet  prescribed  in  the  project,  the  chan- 
nel would  still  be  too  narrow  to  pei^mit  vessels  to  tack  and  they  would 
still  be  limited  to  sailing  through  in  fair  winds  or  poling  through  when 
the  wind  fails  or  is  adverse. 

The  present  needs  of  navigation  in  Bogue  Sound  seem  to  be  adequately 
provided  for  by  the  channel,  nowhere  less  than  40  feet  in  width,  now 
completed  through  all  these  shoals. 

The  report  of  Assistant  Engineer  W.  H.  Chadbouru,  jr.,  who  dili- 
gently exercised  the  supervision  of  this  work  during  the  hscal  year,  is 
appended  hereto. 

Tliu  waterway  is  in  the  collection  district  of  Beaufort,  N.  Qp 

Money  statemetit, 

^nly  1, 1891,  balance  unexpended 1 $10,967.39 

Jwe30, 1892,  amonnt  expended  during  fiscal  year 9,056.29 

J^  1, 1892,  balance  unexpended 1,911.10 

J%  1, 1892,  ontatanding  RabUities 1,862.84 

Wy  1, 1892,  balance  available 48.26 

by  act  approved  July  13,  1892 10,000.00 


^»»««it  aTailable  for  fiscal  year  ending  June  30,  1893 10, 048. 26 

i^wmt  (estimated)  required  for  completion  of  existing  project 10, 000. 00 
ouomitted  in  compliance  witb  requiiemente  of  sections  2  of  river  and 
A»tW  acts  of  1866  and  1867. 
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report  of  assistant  engineer  w.  h.  chadbourn,  jr. 

United  States  Enoineer  Officb, 

Beaufort,  N.  C,  June  SO,  1899. 

Major:  I  have  the  honor  to  submit  the  following  report  on  the  improvement  of 
the  waterway  between  Beaufort  Harbor  and  New  River,  North  Carolina,  for  the 
fiscal  year  ending  June  30,  1892. 

Dredging  operations  have  been  carried  on  by  the  Alabama  Dredging  and  Jetty 
Company,  contractors  under  an  unfinished  contract  dated  December  24, 1890.  This 
contract  was  partly  executed  last  year  and  operations  discontinued  to  allow  the  con- 
struction of  a  special  dredge.  This  new  dredge  began  work  October  1,  1891,  but 
was  found  very  defective,  and  up  to  November  30,  when  operations  ceased,  only- 
777.57  cubic  yards  of  material  had  been  removed. 

March  11,' 1892,  the  clam-shell  dredge  Alabama  was  put  to  work  and  completed  the 
contract.  Under  the  contract  4,310  linear  feet  of  cutting  40  feet  wide  and  3  to  4  feet 
deep  at  dead  low  water  was  dredged  across  Sanders  Creek  Shoal,  removing  8,501.74 
cubic  yards  of  materifll  and  500  linear  feet  of  cutting  50  feet  wide,  5  to  6  feet  deep 
at  low  water,  from  Sally  Bell  Shoal,  removing  2,725.56  cubic  yards  of  material. 

Dumpage  was  placed 'on  the  side  of  the  cuts  from  35  to  40  feet  distant,  sometimes 
on  north  side  and  sometimes  on  south  side. 

Under  a  supplemental  agreement  with  the  contractors  for  dredging  under  the  same 
conditions  as  under  the  contract  530  linear  feet  of  cutting  40  feet  wide  and  3  to  4  feet 
deep  at  low  water  was  dredged  from  Sanders  Creek  Shoal,  removing  1,624.05  cubic 
yards  and  completinj^  the  cut  entirely  across  this  shoal.  Also  798  linear  feet  of  cut-* 
ting  100  feet  wide  and  5  to  6  feet  deep  at  low  water  were  dredged  from  Sally  Bell 
Shoal,  removing  4,984.15  cubic  yards. 

A  cut  40  feet  wide,  2,800  feet  long,  and  3  to  4  feet  deep  at  low  water  was  dredged 
across  Broad  Creek  Shoal,  removing  5,170.06  cubic  yards. 

An  examination  of  dredging  done  in  former  years  showed  that  in  no  place  had  any 
of  the  dumpage  washed  back  into  the  cuts  and  that  the  cuts  were  in  fully  as  good 
condition  as  when  dredged,  and  in  some  places  they  had  scoured  out  to  a  greater 
depth  and  width. 

With  the  completion  of  this  work  there  is  a  good  channel  everywhere  4  feet  deep 
at  ordinary  low  water  and  40  feet  wide  over  the  whole  distance  of  this  waterway, 
and  it  is  expected  that  the  commerce  will  rapidly  increase. 

The  commerce  of  this  waterway  is  carried  on  almost  entirely  in  sailboats,*  from 
small  size  up  to  boats  of  30  tons. 

Following  is  the  estimate  of  the  amount  that  will .  probably  be  required  to  com« 
plete  the  present  project: 

114,000  cubic  yards  dredging,  at  30  cents $34,200 

Add  for  superintendence  and  contingencies 6, 840 

Total 41,040 

The  work  of  the  United  States  employes  has  been  the  necessary  superintendence 
and  inspection  of  dredging  operations  and  a  survey  of  Broad  Creek  Shoal. 
The  expenses  of  the  year,  under  my  direction,  have  been : 

For  purchase  and  rejiair  of  plant $57. 55 

For  superintendence  and  surveys 1, 864. 60 

For  dredging 8,  251. 51 

Total 10,173.66 

(Three  hundred  and  eighty -one  dollars  and  sixty -one  cents  of  extra  superintendence 
expenses  incurred  on  account  of  the  extension  of  the  contract  were  paid  out  of 
amount  due  to  the  contractors  and  are  not  included  in  above.) 

Dredging  operations  were  carried  on  under  the  immediate  supervision  of  Inspector 
Frank  D.  Perry,  who  rendered  faithful  and  efficient  service. 
Very  respectfully,  your  obedient  servant, 

W,  H.  Chadbourn,  Jr., 

U.  S,  Asdiatani  Enffinev, 
Maj.  W.  S.  Stanton, 

Corps  of  Engineers,  U,  S,  Army. 

•The  steamer  Nannie  B.,  54.81  tons,  runs  irregularly  over  this  waterway,  but  it  U 
expected  that  she  will  run  more  regularly  now  that  she  can  cross  the  shoalB  easily. 
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COMMERCIAL  STATISTICS. 

The  commerce  for  the  year  ending  December  31,  1891,  is  estimated  as  follows; 


Cloas  of  goods. 


Cotton  and  products 

Tobacco 

Kice 

Grains  and  fi  ira.:;^ 

Vegvt-able«  and  track  — 
Live  »took  and  prtMlucts 

Fiah,  oyeterH,  etc 

Naval  stores 

Lumber  and  products  ... 

Fertilizers 

Machinery 

(s«iieral  merchandise  . . . 
Sondriefl 


ToUl 


Exports. 


$30,400 


4.000 

3,000 

45,100 

19,000 

37,500 

26,000 

118,000 

1,200 


5,000 


289,200 


Imports. 


$16,000 
2,000 
7  50C 


6,000 


12.500 

7,500 

158,000 

4,000 


213,500 


Totals. 


$30,400 

16,000 

6.000 

10,500 

45,  too 

25,000 

37.500 

26,000 

118,000 

13,700 

7,500 

158,000 

9,000 


Tonnage. 


502,700 


270 

17 

UO 

550 

900 

400 

3, 213 

1,150 

20,300 

550 

30 

2,400 

350 


30,240 


Gain  over  last  year,  $24,500 ;  tons,  900. 

Tninsportation  lin(»8  eBtablished  during  year,  none. 

The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  W.  H. 
Ch:ulb<)um,  jr.,  made  after  much  correspondence  and  conversation  witn  steamboat 
captains  and  agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 

Inland  waterway  "between  Beaufort  and  New  Biver,  North  Carolina, 

APPROPRIATED. 


Date. 


AugostS.  1888  .... 
Aarnst  11,1888  ... 
September  19, 1890 


Aggregate. 


$10,000 
15,000 
30,000 


EXPEimED. 


Fiscal  year  ending  Jane  30 — 


1887 
1888 
1889 
1890 
1891 


$410. 57 

6, 265. 94 

7,918.55 

42.83 

4,866,92 


Aggregate. 


$410. 57 

6, 676, 51 

14, 595. 06 

14, 637. 89 

19,504.81 


Freight  transported. 


Fiscal  year  ending  Jnne  30— 


1887. 
1888. 
1889. 
1890. 
1881. 


Tons. 


12,250 


29,332 


Value. 


$200,000 
175,800 
277, 640 
418,400 
478,200 
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L  14. 

IMPROVEMENT  OF  WATERWAY  BETWEEN  NEW  RIVER  AND  8WANSBORO, 

NORTH  CAROLINA. 

Between  the  mainland  and  the  slender  sand  bank  interposed  between 
the  ocean  and  the  sonnds  along  the  coast  of  North  Carolina  there  is,  from 
Swansboro  15  miles  to  New  Eiver,  instead  of  a  shallow  sonnd,  an  ex- 
panse of  salt  marsh  from  one-eighth  of  a  mile  to  If  miles  wide,  through 
which  there  is  an  intricate  and  tortuous  bayou  22  miles  in  length,  con- 
stituting the  inland  waterway  from  Swansboro  to  New  Biver. 

The  tide  ebbs  and  flows  in  the  bayou  through  four  inlets  through 
the  sand  banks  from  the  ocean,  in  the  channels  upon  and  immediately 
within  whose  bars  there  were,  by  the  Coast  Survey  chart,  in  1888,  depths 
of  water  as  follows :  Bogue  Inlet,  opposite  Swansboro,  with  5J  feet  on 
the  bar  and  7  feet  inside  at  low  water  5  Bear  Inlet,  3  miles  farther  west, 
with  6^  feet  on  the  bar  and  7  feet  inside;  Brown's  Inlet,  2f  miles  far- 
ther west, "  a  mere  swash,"  with  3 J  feet  on  the  bar  and  4  feet  inside;  and 
New  Eiver  Inlet,  8J  miles  farther  Wtst,  with  4  feet  on  the  bar  at  low 
water  at  the  date  of  this  report. 

The  channels  on  these  bars  at  the  inlets  are  changeable  in  depth  and 
I>osition. 

At  low  tide  the  depth  of  water  in  the  bayou  varies  from  the  foregoing 
and  greater  depths  near  the  inlets  to  not  more  than  6  inches  on  the 
shoals  at  the  *' divides"  between  the  inlets  where  the  tide  meets  and 
divides. 

An  examination  and  survey  of  this  waterway  was  ordered  by  sec- 
tion 13  of  the  river  and  harbor  act  of  1888.  A  i^relijninary  examination 
or  reconnaissance  was  made  and  report  thereon  submitted  by  Oapt.  W. 
H.  Bixby,  Corps  of  Engineers,  then  in  charge  of  the  improvement, 
March  13, 1889,  in  which  the  cost  of  securing  a  channel  through  which 
3  to  4  feet  could  be  carried  at  high  tide  was  estimated  at  $43,000. 

By  the  act  of  September  19, 1890,  the  sum  of  $6,000  was  appropri- 
ated for  this  improvement. 

In  April  and  May,  1891,  a  survey  was  made  of  all  parts  of  the  route 
"carrying  less  than  2  feet  at  low  water,"  embracing  the  shoals  Cow 
Horn  and  Standback  "and  the  5  miles  of  the  route  at  the  New  River 
end,"  by  Mr.  W.  H.  Chadbourn,  jr.,  assistant  engineer,  by  whom  the 
waterway  is  described  as  follows: 

This  waterway  is  about  22  niiles  long,  and  a  greater  part  of  the  distance  is  com- 
posed of  very  crooked  and  narrow  channels  through  the  marshes. 

From  Swansboro  the  first  10  miles,  passing  near  Bogue  Inlet  and  direotlv  across 
Bear  Inlet,  the  channel  is  from  60  to  l^OOO  feet  wide,  carrying  from  3  to  10  feet  ot 
water  at  low  water  everywhere,  except  one  short  shoal  known  as  Cow  Horn,  aboat 
4.4  miles  from  Swansboro,  which  has  1.2  feet  of  water  on  it. 

For  the  next  5  miles  the  channel  is  from  60  to  800  feet  wide,  average  about  150  feet, 
and  has  from  3  to  12  feet  of  water  at  low  water,  except  at  a  short  shoal  known  as 
Standback,  midway  between  Bear  and  Brown  inlets,  situated  at  the  meeting  of  the 
tides  from  these  inlets,  which  has  about  6  inches  of  water  upon  it  at  low  water. 

For  the  remaining  7  miles  the  route  is  very  crooked  and  the  channel  in  most  places 
from  12  to  60  feet  wide,  and  carrying  from  one-half  to  3  feet  of  water  at  low  water, 
the  former  depth  for  about  2  miles  of  the  distance. 

The  ordinary  rise  of  tide  for  the  first  5  miles  is  about  2.5  feet;  for  the  next  10  miles 
from  3.5  to  4  feet,  and  on  the  remaining  7  miles  from  1  to  2  feet,  the  former  depth  at 
the  shoalest  parts. 

The  .commerce  of  this  route  at  present  is  practicaUy  nothing,  owing  to  the  diffi- 
culties boats  experience  at  the  shoals. 

Excepting  the  sum  of  $617  applied  to  this  survey,  no  money  has  been 
spent  upon  this  waterway  for  the  reasons  given  in  tiie  following  coire- 
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spondence  published  in  House  Ex.  Doc,  No.  30,  Fifty-second  Congress, 
first  session : 

Office  of  the  Ciiikf  of  Enginkkks, 

United  States  Army, 
Washington,  D,  C,  November  S4,  1891, 

Sir:  I  have  the  honor  to  state  that  in  compliance  with  a  requirement  of  the  river 
and  harbor  act  of  Angnst  11,  1888,  an  examination  of  the  ''waterway  between  New 
River  and  Swanaboro,  N.  C."  was  made  by  Capt.  W.  H.  Bixbj^,  Corps  of  Engineers, 
who,  in  report  dated  March  13,  1889,  stated  that  it  was  worthy  of  improvement. 
This  report  was  transmitted  to  Confess,  and  an  appropriation  of  $5,000  for  the  im- 
provement of  the  waterway  was  made  in  the  river  and  harbor  act  of  September  19, 
1890. 

A  company  was  incorporated  Febmary  13,  1889,  by  an  act  of  the  legislature  of  the 
State  of  North  Carolina,  under  the  title  of  ''^The  Wrightsville  and  Onslow  Naviga- 
tion Company,''  and  to  this  company  was  given  exclusive  rights  to  the  navigation 
of  the  said  waterway.  This  incorporation  did  not  come  to  the  knowledge  of  this 
office  until  after  the  present  available  funds  had  been  appropriated  by  Congress, 
and  under  the  circumstances  work  has  been  restricted  to  a  survey  sufficiently  de- 
tailed to  enable  the  officer  in  charge  to  locate  the  necessary  work  and  estimat-e  it« 
coat,  ready  for  active  operations  in  case  future  work  be  ordered. 

A  copy  of  the  act  of  the  ^^eneral  assembly  of  North  Carolina  above  referred  to  is 
snbmitted  herewith,  and  it  is  reconmiended  that  it  be  transmitted  to  the  Speaker  of 
the  House  of  Representatives  for  the  information  of  the  Committee  on  Rivers  and 
Harbors. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casky, 
Brigadier- General,  Chief  of  Engineers, 

Hon.  RsDPiRLD  Proctor, 

Secretary  of  War. 

AJT  ACT  t4>  incorporate  the  WrigbtsvUle  and  Onslow  KavSgmtion  Company. 

Tk$  general  oaHwthlg  of  North  Carolina  do  enact : 

Skction  1.  That  for  the  purpose  of  navigating  by  steamboats  the  waters  of  the 

sounds  from  the  point  near  Fort  Fisher,  in  the  county  of  New  Hanover,  to  the  juno- 

^onof  the  waters  of  the  sonnds  with  the  waters  of  Now  River,  and  from  New  River 

to  Swansboro,  in  Onslow  County,  and  also  the  waters  of  said  New  River,  B.  R.  Moore, 

£.  S.  Latimer,  J.  H.  Chadbonrn,  jr.,  and  G.  H.  Smith,  and  their  associates,  succen- 

aon,  and  assigns,  are  hereby  constituted  a  body  corporate  under  the  name  ami  style 

of  "  The  Wrightsville  and  Onslow  Navigation  Company,'^  with  a  capital  stock  of 

twe&^.five  hundred  dollars,  with  power  to  increase  the  same  to  one  hundred  thou- 

■and  dollars,  which  shall  have  a  corporate  existence,  together  with  the  powers  and 

firsnchins  herein  granted  in  perpetnitj^  as  a  body  politic,  and  by  that  name  may  sue 

•odbesued,  plead  and  be  impleaded,  in  every  court  in  the  State  of  North  Carolina, 

and  my  have  and  use  a  corporate  seal,  and  shall  be  capable  of  purchasing,  owning, 

Icwioj,  and  conveying  estates,  real,  personal,  and  mixed,  and  by  acquiring  the  same 

W  gin  or  devise  for  the  purpose  herein  contemplated;  and  the  said  company  shall 

uve  and  e^joy  all  the  rights  and  immunities  which  otner  corporate  bodies  may  ]aw> 

^7  ttsrcise,  and  may  make  all  tiecessary  by-laws  and  regulations  for  its  govern- 

DMnt  not  inconsistent  with  the  constitution  and  laws  of  the  State  or  of  the  United 

States. 

Sic.  3.  That  the  said  capital  stock  of  said  company  may  be  created  by  subscription  v 
^  tlk«  part  of  individualB  or  of  municipal  or  other  corporations  in  shares  of  the  value 
y»  twenty-five  dollars  each,  which  subscription  may  be  paid  in  lands,  timber,  boats, 
Ia^i  aervicos,  or  money,  as  may  be  stipulated. 

Sec.  3.  That  books  of  subscription  may  be  opened  by  the  corporators  herein  named 
SI  inch  times  and  places  and  under  such  rules  and  regulations  as  a  majority  of  them 
iWdirect. 

Sic.  4.  That  when  the  sum  of  fifteen  hundred  dollars  shall  have  been  subscribed 

to  the  capital  stock  of  said  company,  a  general  meeting  of  the  stockholders  shall 

Wield,  after  dne  notice,  and  such  general  meeting,  a  majority  of  the  stockholders 

Wag  present  either  in  person  or  by  proxy,  shall  elect  a  board  of  directors,  to  con- 

ott  of  such  a  number,  not  less  than  three,  as  the  stockholders  shall  determine ;  and 

«id  directors  shall  immediately  thereafter  elect  one  of  their  number  president,  and 

fneh  other  officers  as  the  by-laws  of  said  company  shall  prescribe,  and  may  do  and 

perform  all  other  acts  necessary  to  the  complete  organization  of  said  company,  and 

to  carry  into  effect  the  object  of  this  charter. 

8sc.  S.  That  whonever  any  land  shall  be  required  for  the  construction  of  ware- 
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lioiiBes,  landings,  or  for  canals,  and  for  any  cause  the  same  can  not  be  purchased  from 
the  owner,  the  same  may  be  taken  by  the  directors  at  a  valuation  to  be  ascertained 
as  follows :  The  Wrights ville  and  Onslow  Navigation  Company,  by  its  president, 
shall  select  two  disinterested  freeholders  of  the  county  in  wliich  the  said  land  lies, 
and  the  owner  of  said  land  shall  likewise  select  two  freeholders  of  the  same  county, 
who  shall  ascertain  the  value  of  said  land,  they  first  deducting  the  enhanced  value 
of  adjoining  lands  which  may  belong  to  the  owner  of  said  lands  by  the  establish- 
ment of  such  steamboat  landing  or  by  the  opening  up  for  navigation  of  such  canal, 
and  by  adding  any  particular  lessor  damage;  and  if  these  four  assessors  can  not 
agree,  they  shall  call  in  a  fifth  such  freeholder,  and  upon  the  payment,  or  tender  of 
payment,  of  the  amount  so  assessed  by  the  president,  the  title  of  the  land  so  ap- 
praised shall  thereby  vest  in  the  said  corporation :  Frovidedy  That  either  party  may 
appeal  from  the  decision  of  said  appraisers  to  the  superior  court  of  the  county 
wherein  the  land  lies  upon  the  question  of  the  amount  assessed:  And  provided 
further,  That  no  more  than  one  acre  of  land  at  any  one  landing  shall  be  liable  to  be 
so  condemned  for  the  purposes  of  a  wai^house  and  landing. 

Sec.  6.  That  the  president  and  directors  shall  have  power  at  any  time  to  borrow 
money  upon  the  lands  of  the  company  and  to  secure  the  same  by  mortgage  or  other 
legal  assurance. 

Sbc.  7.  That  the  said  company  shall  have  the  exclusive  rif^ht  to  convey  and  trans- 
port jfreight  and  passengers  over  and  alonj^  the  waters  of  said  sounds ;  that  is  to  sav, 
from  what  is  commonly  called  the  head  of  the  sound,  in  New  Hanover,  northwardly 
and  return  to  the  waters  of  New  River,  in  Onslow  County,  and  thence  on  to  S wans- 
boro  by  steamboats  and  sailing  vessels,  and  at  such  rates  as  said  company  shall  pre- 
scribe: Provided,  That  said  company  shall  open  a  connection,  whenever  necessary, 
between  the  waters  of  said  sounds  by  canal  sufficient  to  carry  into  effect  the  objects 
of  this  charter. 

Sec.  8.  That  said  company  shall  have  the  power  and  authority  to  construct  and 
open  a  ship  canal  connecting  the  waters  of  WrightsviUe  Sound,  or  Masonboro  Sound, 
with  the  waters  of  the  Cape  Fear  River,  and  to  this  end  may  use  the  creeks  and 
water  courses  at  all  intermediate  points,  and  may  seize  and  cause  to  be  assessed  all 
lands  necessary  therefor,  under  the  restrictions  and  provisions  contained  in  section 
five  of  this  chapter,  and  shall  have  power  to  fix  the  tariff  of  tolls  for  all  vessels  that 
said  company  may  allow  to  pass  through  the  same,  and  to  demand  and  collect  said 
tolls ;  and  the  said  company  shall  have  the  exclusive  right  for  the  period  of  ten  yean, 
from  and  after  the  ratification  of  this  act,  to  construct  the  canal  aforesaid. 

Sec.  9.  That  this  act  shall  be  in  force  from  and  after  its  ratification. 

Ratified  the  thirteenth  day  of  February,  anno  Domini  one  thousand  eight  him- 
dred  and  eighty-nine. 

The  total  final  cost  of  securing  a  channel  40  feet  wide  and  3  to  ^ 
feet  deep  at  high  water  was  estimated  in  1889  at  $43,000. 

It  is  to  be  observed  that  vessels  passing  on  the  open  ocean  fron^^ 
New  Eiver  to  Swansboro  parallel  with  this  waterway  and  only  oue-hal 
mile  from  it  can  find  shelter  within  the  four  inlets  above  described  a 
intervals  of  only  2J  to  8  miles. 

Swansboro,  the  only  village  on  this  route,  has  a  population,  by  tbi 
census  of  1890,  of  233. 

Onslow  County,  within  which  this  route  lies,  has  an  area  of  64< 
square  miles  and  a  population  by  the  census  of  1890,  of  10,303. 

By  the  same  census  the  cotton  produced  in  the  county  in  1859 
336  bales,  in  1869,  881  bales,  in  1879,  2,841  bales  on  6,658  acres,  and  i 
1889, 1,720  bales  on  6,127  acres. 

This  waterway  is  in  the  collection  district  of  Beaufort,  N.  C. 

•  Money  statement 

July  -1, 1891,  balance  unexpended $4, 516.00 

June  30, 1892,  amount  expended  during  fiscal  year 133.75 

July  1|  1892|  balance  unexpended 4,3S2.25 
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{Amonnt  (estimated)  required  for  completion  of  existing  project $38, 000. 00 
Amount  that  cad  be  pioiitably  expended  in  fiscal  year  ending  June  30, 
1894.  • 
Sabmitted  in  compliance  with  reqnirementi  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

Inland  waterway  between  Neio  Miver  and  Swanshoro, 

Appropriated  September  19, 1890 $5, 000. 00 

Expended  fiscal  year  ending  June  30,  1891 509. 76 

Freight  transported  during  fiscal  year  ending  June  30,  1891  (3,000  tons)  ..  20^  000. 00 


L  15. 

IMPROVEMENT  OP  NEW  RIVER,  NORTH  CAROLINA. 

B'ew  Kiver  commnnicates  with  the  ocean  through  New  Eiver  Inlet  40 
miles  southwesterly  from  Beaufort  Harbor  and  about  70  miles  north- 
easterly from  the  mouth  of  the  Cape  Fear  Eiver. 

From  the  ocean  21  miles  inland  to  the  narrows  its  width  is  from  about 
2,000  feet  to  about  2^  miles,  at  the  narrows  it  is  about  1,000  feet,  and  above 
ilacksonville,  23  miles  from  the  mouth,  it  becomes  a  comparatively  nar- 
row river. 

The  channel  across  the  bar  is  changeable  both  in  depth  and  position, 
but  lias  at  the  date  of  this  report,  as  in  1888,  a  minimum  depth  of  4  feet 
at  mean  low  wat^r. 

Just  within  the  inlet  there  are  extensive  marshes  and  beds  of  oyster 
rock,  extending  to  a  point  about  3 J  miles  from  the  ocean  bar,  through 
which,  before  improvement  by  the  United  States,  there  was  a  long  and 
tortuous  channel  about  50  feet  wide  and  3  feet  deep  at  low  water.  From 
the  marshes  navigation  of  the  river  was  unimpeded  for  vessels  of  5  feet 
toift  to  a  point  3  miles  above  Jacksonville. 

Between  1855  and  1861  the  improvement  of  the  channel  through  the 
marshes  is  reported  to  have  been  commenced  by  a  stock  company  in- 
corporated under  the  laws  of  the  State  of  North  Carolina,  by  the  ap- 
plication of  $10,000  appropriated  by  the  State  and  of  $20,00a  raised  by 
subscription. 

The  project,  matured  in  1885,  for  improvement  by  the  United  States, 
and  not  since  modified,  is  to  dredge  two  straight  channels  150  feet  wide 
and  4  feetdeep  at  mean  low  water  (one,  1,210  feet  long,  through  Wrights 
Island,  commencing  about  one-half  mile  above  the  bar,  the  other,  5,710 
feet  long,  through  Cedar  Bush  Marsh  commencing  about  1 J  miles  above 
**«bar),at  an  estimated  cost  of  $40,000. 

Ten  thousand  dollars  havin  g  become  available  from  two  appropriations, 

^orkwas  commenced  in  1886,  when  32,824  cubic  yards  of  shells  and  mud 

were  dredged  from  Cedar  Bush  Marsh,  making  a  straight  channel  5,800 

feet  long  through  it,  40  feet  wide  at  bottom  and  4  fefet  deep,  excepting 

at  the  lower  end  where  its  depth  was  3.1  feet.    By  the  removal  of  2,707 

cnbic  yards  of  turf  and  mud  by  hand  a  cut  30  feet  wide  and  not  exceed- 

iflg  6  inches  deep  at  low  water,  was  made  1,200  feet  through  Wrights' 

Island,  to  induce  its  further  deepening  by  scour. 

*See  House  Ex.  Doc.  No.  26,  Fifty-secoud  Confess,  first  session,  regarding  con- 
trol of  this  waterway  by  Wrights vUle  and  Onslow  Navigation  Company. 
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November  3, 1887,  to  Marcli  21, 1888,  with  a  further  appropriation  of 
$10,000,  made  by  the  act  of  AugUHt  5, 1886,  by  the  removal  of  24,861 
cubic  yards  the  cut  at  Wrights  Island,  1,210  feet  long,  was  dredged  to 
the  variable  widths  of  90, 100,  and  120  feet  and  average  depth  of  4  feet 
at  mean  low  water,  and  by  the  removal  of  4,421  cubic  yards  the  lower 
part  of  the  cut  at  Cedar  Bush  Marsh  was  widened  and  deepened. 

Since  March  21,  1888,  w^ork  has  not  been  resumed. 

The  act  of  August  11, 1888,  appropriated  $3,000,  and  that  of  Septem- 
ber 19, 1890,  $5,000,  and  contract  with  the  Alabama  Dredging  and  Jetty 
Company  was  entered  into  December  24, 1890,  and  approv^  January 
27, 1891,  to  do  $5,500  to  $6,500  worth  of  dredging  at  39  cents  per  cubic 
yard,  measured  in  situ^  in  increasing  the  width  of  the  cut  at  Cedar  Bush 
Marsh  to  100  feet  and  its  depth  to  5  feet,  the  work  to  be  commenced  on 
or  before  December  3, 1891,  and  to  be  completed  before  April  23, 1892, 
on  which  date  the  contract  was  extended  to  June  30,  1892.  The  con- 
tractors have  not  yet  commenced  work. 

At  the  date  of  this  report,  June  30, 1892,  the  cut  through  Wrights 
Island  has  scoured  to  the  depth  of  15  feet  nearly  its  entire  length,  but 
the  cut  at  Cedar  Bush  Marsh  has  shoaled  at  each  end  and  can  now  be 
used  only  by  vessels  of  very  light  draft. 

All  the  material  dredged  from  these  cuts  was  dumped  immediately 
alongside  them,  and  in  the  cut  through  Cedar  Bush  Marsh,  in  1886,  the 
contractor  had  to  resort  to  sheet-piling  to  keep  it  from  running  back 
into  the  channel. 

In  the  Coast  Survey  Bulletin  !N'o.  10,  issued  January  30, 1889,  it  is 
reported  that  the  natural  advantages  of  New  Biver  for  oyster  culture 
are  "  superior  to  those  of  any  locality  in  the  country;"  that  no  better 
quality  of  oysters  can  be  found  anywhere  in  the  world;  that  the  beds 
extend  from  the  marshes  at  the  mouth  of  the  river  to  Sneeds  Ferry, 
about  3^  miles  above,  besides  others  in  Chad  wicks  and  Howards  bays 
adjoining  it,  and  that  in  fact  ^'  the  whole  river  bed  is  covered  more  or 
less  with  oysters." 

The  Onslow  and  East  Carolina  Eailroad,  50  miles  in  length,  which 
was  opened  in  February,  1891,  from  Wilmington  to  Jacksonville,  af- 
fords quick  transportation  for  the  product  of  these  beds  and  an  outlet 
for  lumber  and  farm  products  from  the  vicinity  of  New  Elver,  and  has 
much  reduced  the  tra£Bic  that  would  be  benefited  by  the  improvement 
of  the  channel  at  its  mouth. 

The  country  traversed  by  this  road  is  largely  wooded  and  its  soil 
very  sandy  and  unproductive. 

The  area  of  Onslow  County,  in  which  New  River  is  situated,  is  640 
square  miles.  By  the  United  States  census  its  population  was,  in  1880, 
9,829,  and  in  1890,  10,303;  the  population  of  Jacksonville  village,  170; 
and  the  cotton  produced  in  1859,  336  bales,  in  1869,  881  bales,  in  1879, 
2,841  bales  on  6,658  acres,  and  in  1889, 1,720  bales  on  6,127  acres. 

The  river  is  navigated  by  the  steamer  Louise,  of  27.3  tons,  the  steamer 
Blanche,  of  47.43  tons,  by  one  or  two  other  steamers  owned  and  oper- 
ated by  oyster  companies,  and  by  many  small  sailboats,  but  none  of 
the  steamers  and  only  a  few  of  the  sailboats  navigate  the  channel  to 
be  improved. 

This  tirer  is  ia  the  collection  district  of  Beaufort,  N«  0. 
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July  1, 1891,  balance  unexpended $8, 343. 04 

June  90,  18SK2,  amount  expended  during  fiscal  year 121. 19 

Jnly  1,  1892,  balance  unexpended 8,221.85 

July  1,  1892,  outstanding  liabilities $2.00 

July  1,  1892,  amount  covered  by  uncompleted  contracts 6, 500. 00 

6,502.00 

July  1. 1892,  balance  available 1,719.85 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 6, 719. 85 

r  Amount  (estimated)  required  for  completion  of  existing  project 7, 000. 00 

I  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  J  iiue  30, 1894  *7, 000. 00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  commerce  for  the  year  ending  December  31, 1891,  is  estimated  as  follows : 


Class  of  goods. 


Cotton  and  producta 

Toborcoo 

Rice 

Grains  and  forsxe 

Vegetables  and  truck 

Live  stock  and  products. 

Fish,  oysters,  etc 

Xaval  stores 

Lumber  and  prodacta — 

Copland  minerals 

Fertilisers 

Machinery 

Iveneral  merchandise  . . . . 
Sundries 


Total 


Exports. 


$156,500 


800 

4,800 

125, 500 

61,000 

100,000 

60,000 

98,000 


16,150 


622,750 


Imports. 


$10,000 

'"s'ioo 


1,850 

2,250 

10,000 

257, 7U0 

1,350 


288,250 


Totals. 


$156,500 

10.000 

800 

0,900 

125, 500 

61,000 

100,000 

60.000 

98,000 

1,850 

2,250 

10,000 

257,700 

17,500 


911,000 


Tonnage. 


Tons, 

1,428 

22 

20 

564 

4,445 

400 

2,531 

2,232 

9,255 

266 

lOO 

2,000 

500 


23,838 


GMm  over  last  year,  $167,650. 

Transportation  lines  established  during  year :  One,  a  daily  line  from  Jacksonville 
to  Marines. 

The  aboTe  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  W.  H. 
Chadbonm,  jr.,  made  after  mnch  correspondence  and  conversation  with  steamboat 
CAptttins  and  agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 

New  Biver,  North  Carolina. 
APPROPRIATED. 


Date. 


JslT4,18».toJaly7,  1838 

AugMt2,l882 

•I^t4.1884 

^«!50*t5,1886 

A^oputU,1888 

'^^P^wr  19, 1890 


$5,000 
5,  UOO 

10,0(K) 
3,000 
5,000 


Aggregate. 


$50,000 
5,0*10 
10,000 
20,  (»0 
23,000 
28,000 


.  If  it  is  rletermined  to  complete  project,  which,  in  the  opinion  of  the  District  En- 
^n«eT,i8of  very  doubtful  expediency,  $7,000  is  a  suitable  amount  for  application  to 
tne  work  in  one  year,  but  the  number  and  size  of  vessels  now  navigating  the  river, 
^'w^*  will  probably  navigate  it  in  future,  do  not  justify  the  statement  that  $7,000 
<'»tt  be  profitably  expended  for  its  improvement. 
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New  Biver,  North  Carolina — Continued. 
EXPENDED. 


Fiscal  year  ending  June  30— 


1837  to  1839 

1886 

1887 

1888 

1889 

1890 

1891 


$9,810.24 
181.80 
8, 191. 87 
349.06 
655.09 
499.86 


Aggregite. 


*  $48, 833. 54 
9,810.24 
9.992.04 
18, 183. 41 
18, 532. 49 
19.188.  1 6 
19,688.03 


*  Balance  of  $1, 166. 46  turned  over  to  surplus  fund. 


FREIGHT  TRANSPORTED. 


Fiscal  year  ending  June  30— 


1883. 
1887. 
1880. 
1890. 
1891. 


Tons. 


5,  COO 


17,359 


Yalae. 


$290,000 
099.000 
703,950 
r3l,550 
743,350 


L  i6. 
IMPEOVEMENT  OP  NORTH  EAST  (CAPE  PEAR)  RIVER,  NORTH  CAROLINA. 

This  tributary  approximates  in  size  to  the  main  Cape  Fear  Eiver, 
which  it  joins  from  the  left  bank  immediately  above  Wilmington  and 
30  miles  from  the  ocean.  From  the  confluence  up  50  miles  it  is  tidal, 
with  a  least  depth  of  6  feet  at  lowest  stages  of  tide  and  water,  and 
easily  navigable  by  small  steamers  towing  two  flats  alongside.  For 
the  next  40  miles,  from  near  Bannerman's  Bridge  to  near  Hallsville,  it 
is  reported  to  have  a  depth  of  about  3  feet  at  ordinary  stages,  and  to 
flow  with  gentle  slope  between  banks  of  a  moderate  height.  For  the 
next  13  miles,  up  to  Kornegay's  Bridge,  103  miles  above  the  confluence, 
.the  stream  is  narrower,  more  crooked,  and  its  banks  lower.  It  is  quite 
tortuous,  being  130  miles  in  length  between  points  70  miles  apart  in  an 
air  line.  Below  Kornegay's  Bridge  there  are  reported  to  be  at  inter- 
vals of  6  to  10  miles  some  eleven  settlements,  at  most  of  which  there 
are  said  to  be  stores,  turpentine  stills,  cotton  gins,  grist  and  saw  mills. 
The  river  below  Kornegay's  Bridge  is  crossed  by  seven  county  bridges 
and  one  railroad  bridge.  A  draw  is  being  placed  in  the  latter,  but 
three  of  the  county  bridges  are  without  draws. 

The  river  is  subject  to  freshets,  having  a  recorded  extreme  rise  of  5.8 
feet  at  Kornegay's  Bridge,  7.7  feet  at  Sarecta,  13.4  feet  at  Hallsville, 
13.8  feet  at  Chinquapin,  16.3  feet  at  Deep  Bottom  Bridge,  16^  feet  at 
Croom's  Bridge,  6.6  feet  at  Bannerman's  Bridge,  and  6  feet  at  Castle 
Hayne,  27  miles  above  the  confluence. 

When  its  improvement  was  commenced  by  the  United  States  in 
1890,  it  was  easily  navigable  up  48  miles  to  Bannerman's  Bridge,  above 
which  it  was  everywhere  "badly  obstructed  by  snags  and  by  overhang- 
ing, leaning,  and  fallen  trees,  so  as  to  completely  block  navigation  at 
all  ordinary  stages  of  water,^ 


^ 
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The  project  of  1889,  not  since  modified,  is  "to  thoroughly  clear  a 
channel  of  good  width  and  natural  depth  for  small  light-draft  steamers 
np  to  Hallsville  and  for  pole  boats  up  to  Kornegays  Bridge''  by  the 
removal  of  snags,  stumps,  fallen,  leaning,  and  overhanging  trees  at  an 
estimated  cost  of  $30,000. 

With  the  sum  of  f  5,000  appropriated  by  the  act  of  September  19, 
1890,  the  improvement  was  commenced  at  Bannermans  Bridge,  48  miles 
above  the  confluence,  in  January,  1891,  and  continued  to  April  24, 1891, 
when  the  plant  returned  to  Wilmington.  No  work  was  thereafter  done 
to  June  30, 1891,  at  which  date  the  channel  to  a  width  of  40  feet  and  to 
its  natural  depth,  and  the  banks  had  been  roughly  cleared  '^  of  the 
worst  obstructions  to  a  high-water  navigation''  from  Bannermans 
Bridge  up  31^  miles  to  Chinquapin,  at  a  total  expense  of  $3,173.60. 

During  the  fiscal  year  ending  June  30, 1892,  2  trees.  3  ^umps,  20 
logs,  8  snags,  and  parts  of  an  old  steamboat,  scow,  ana  boiler  which 
were  troublesome  to  navigation  were  removed  from  the  channel  above 
Hilton  Bridge,  2J  miles  above  Wilmington.  This  work  was  done  in 
September  and  October,  1891,  since  which  date  no  work  has  been  done 
upon  the  river. 

During  the  year  a  daily  record  has  been  kept  of  water  gauges  at  the 
seven  following  x>oints:  Kornegays  Bridge,  Hallsville,  Chinquapin, 
Sarecta,  Deep  Bottom  Bridge,  Grooms  Bridge,  and  Castle  Hayne. 

At  the  date  of  this  report,  June  30, 1892,  the  river  is  badly  obstructed 
by  logs  and  snags  above  Bannermans  Bridge. 

The  two  <50unties  of  Duplin  and  Pender,  through  the  central  portion 
of  which  the  improved  part  of  this  river  flows,  have  a  total  area  of 
1,470  square  miles,  and  had  by  the  United  States  census  a  total  popu- 
lation in  1880  of  31,241,  and  in  1890  of  31,204. 
By  the  same  census  there  were  raised  in  these  two  counties  in  1879, 

5,334  bales  of  cotton  on  11,117  acres,  and  in  1889,  3,380  bales  on  12,306 

acres. 
These  counties  are  said  to  be  very  favorable  in  climate  and  soil  for 

truck  fanning,  but  products  of  that  nature  require  quick  transporta- 
tion to  market  by  rail. 

This  riyer  is  in  the  collection  district  of  Wilmington,  N.  C* 

Money  statement, 

J%U891,  balance  unexpended $1,866.40 

Jmie  30, 1882,  amount  expended  during  fiscal  year 674. 61 

J^y  1,1892,  balance  unexpended 1 1,191.79 

J%  1,1892,  outstanding  liabilities 35.50 

J'dy  1,1893,  balance  available 1,156.29 

Amount  appropriated  by  act  approved  July  13,1892 5,000.00 

Amomit  available  for  fiscal  year  ending  June  30, 1893 6, 156. 29 

^«nt  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

,  ^ontthatcanbeprofitabl^expendedinfisoalyear endlngjune30, 1894    10,000.00 

oQbmitted  in  compliance  with  Tequirements  of  Motions  3  of  river  and 
V   harbor  acts  of  1866  and  1867. 

KNG  92 73 
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COMMERCIAL  STATISTICS. 


The  commerce  for  the  year  ending  December  31;  1891,  is  estimated  as  follows: 


Class  of  goods. 


Cotton  and  products  — 

Tobacco 

■Bice 

Grains  and  forage 

Vegetables  and  truck . . . 
Live  stock  and  products 

Kaval  stores 

Lnmb<»r  and  products. . . 

Fertilizers 

General  mercbapdiso  . . . 
Sundries 


Total 


Exports. 


98,900 


3,000 
4,490 
1,300 
4,020 
129,000 
60,700 


1,000 


212,410 


Imports. 


$750 


2,050 


600 

61,200 

300 


64,900 


Totals. 


$8,900 

750 

3,000 

6,540 

1,300 

4,020 

129,000 

60,700 

600 

62,200 

300 


277,310 


Ton». 
170 

a 

66 

254 

45 

25 

6,640 

22,170 

SO 

868 

5 


30,2d5 


Gain  over  last  year:  $7,310. 

The  tonnage  decrease  is  due  to  the  falling  off  of  naval  stores  exported. 

The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  £.  D. 
Thompson,  made  after  much  correspondence  and  conversation  with  steamboat  cap- 
tains and  agents,  custom-house  officials,  and  prominent  shippers  and  merchauts. 

Northeast  {Cape  Fear)  River. 

Appropriated  September  19|  1890 $5,000.00 

Expended  fiscal  year  ending  June  30,  1891 3, 173. 60 

Freight  transported  during  fiscal  year  endi  ng  June  30, 1891  (40,596  tons) .  270, 000. 00 


L  17. 
IMPROVEMENT  OF  BLACK  RIVER,  NORTH  CAROLINA. 

The  river  is  a  tributary  to  the  Cape  Fear  Eiver,  which  it  joins  from 
the  left  bank  li^  miles  above  VTilmington,  and  42^  miles  fh)m  the  ocean. 

From  its  confluence  up  15  miles  it  is  about  300  feet  wide;  thence  15 
miles  fari:her  to  Gofl['  Narrows,  6  miles  above  Point  Caswell,  it  is  160 
feet  wide.  Through  GofP  Narrows,  2  miles  in  length,  the  channel  is 
very  crooked  and  about  75  feet  wide,  fully  half  of  the  water  spreading 
out  through  a  cypress  swamp.  From  Goflf  Narrows  2  miles  to  Haws 
Narrows  its  width  is  al)out  150  feet  between  firm  banks.  Throtigh 
Haws  Narrows,  4  miles  in  length,  its  water  again  spreads  through  a 
cypress  swamp,  the  channel  being  very  crooked  and  only  about  35  feet 
wide;  thence  10  miles  to  South  Kiver  (or  Beatty)  Narrows,  24  miles 
above  Point  Caswell,  its  width  is  about  450  feet  between  high,  firm 
banks.  Through  South  Eiver  Narrows,  4  miles  in  length,  the  channel 
is  very  crooked  and  about  40  feet  wide,  a  large  part  of  the  water  again 
Solving  through  a  cyi)ress  swamp.  From  South  Eiver  Narrows  up  34 
mUes  to  Lisbon  its  width  varies  from  35  to  300  feet. 

Its  depth  at  low- water  summer  stage  is  nowhere  less  than  4  feet 
from  the  confluence  to  Point  Caswell,  nor  less  than  2 J  feet  anywhere; 
thence  10  miles  to  Haws  Narrows  through  which  there  is  a  series  of 
short  shoals  upon  which  the  least  depth  is  18  inches.  From  Haws 
Narrows  10  to  12  feet  can  be  carried  to  South  Eiver  Narrows  in  which 
there  arQ  two  shoals  each  about  50  feet  long  with  a  minimum  depth  of 
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3  feet.  Prom  South  Elver  ^"arrows  to  Clear  Eun  tlue  deptli  is  not  less 
than  3  feet,  and  from  Clear  Bun  10  miles  to  Lisbon,  it  is  18  inches. 

The  shoals  are  all  said  to  be  accumulations  of  sand  caused  by  logs 
which  sink  while  being  floated  or  driven  in  unrafted  masses  down  the 
river. 

The  bed  of  the  river  is  very  coarse  sand  throughout. 

Below  Lisbon  the  river  flows  for  aboat  two- thirds  of  its  lengtli  through 
a  pine  forest  and  for  the  other  third  through  swamps  timbered  with 
cypress,  gum,  and  maple. 

There  are  6  steam  saw  mills  and  2  shingle  mills  on  its  banks,  54  stores 
receiving  freight  from  the  river  and  18  turpentine  distilleries  l>elow 
Lisbon  shipping  their  products  upon  it.  Its  branches  above  Lisbon, 
upon  which  there  are  6  or  7  turpentine  stills,  aggregate  about  100  miles 
in  length,  reach  to  an  air-line  distance  of  about  25  miles  and  from  it 
are  navigated  by  rafts  bringing  down  resin  and  turpentine. 

In  freshets  during  the  year  1890  when  gauge  records  were  kept  the 
recordcKi  extreme  rise  was  10.3  feet  at  Clear  Eun,  8.2  feet  at  Hampton 
Lauding,  5  feet  at  Mill  Creek,  and  4.8  feet  at  Point  Caswell,  these  points 
being  respectively,  76,  58,  41,  and  24  miles  above  the  confluence  with 
the  Cape  Fear  Biver. 

There  is  said  to  be  at  low  stages  a  lunar  tide  of  about  2  feet  at  Point 
Caswell  and  of  about  6  inches  at  the  lower  end  of  Haws  Narrows,  75 
miles  from  the  ocean,  above  which  it  is  imperceptible. 

The  banks  average  about  8  feet  in  height  above  the  summer  stage, 
but  attain  60  feet  just  below  Clear  Bun,  and  in  high  freshets  are  over- 
flowed almost  the  entire  length  of  the  river,  the  water  spreading  about 
one-half  mile  on  either  side. 

During  the  fiommer  the  water  remains  nearly  constant  at  low>water  Btage.  At  a 
variable  date  between  Augnst  and  September  the  river  generally  rises  5  to  8  feet  in 
one  week,  thus  reaching  suddenly  its  winter  high-water  stage,  and  remains  up  till 
about  April.  After  April,  and  before  July,  it  falls  graduaUy  to  its  summer  low- 
^water  stage. 

By  an  act  of  the  General  Assembly  of  North  Carolina,  ratified  Feb- 
ruary 24,  1877   (Annual   Report,  Chief  of   Engineers,   1885,  pages 
1153  and  1154),  "  The  Black  River  Navigation  Company  "  was  incor- 
XK>rated  "  to  clear  out,  improve,  and  render  fit  for  steamboat  naviga- 
tion the  waters  of  Big  Coharie  and  Black  rivers  above  the  point  on 
Black  Biver  at  which  such  navigation  is  now  practicable,'^  with  "  the 
sole  and  exclusive  right  and  privilege  to  navigate  said  rivers  with 
steamboats  from  Point  Caswell  in  the  county  of  Pender  to  all  points 
up  said  Black  River  and  Big  Coharie,  for  the  period  of  fifty  years.'^ 
This  act  was  repealed  by  the  following : 

AS  ACT  to  npeal  chapter  87,  laws  of  1876  and  3877,  inoorporating  the  Blao)c  Rlyer  KsTl^tion 

Company. 

The  Oeii€ra{  A^Mmbly  of  North  Carolina  do  mad : 

SscnoK  1.  That  chapter  thirty-seyen  of  the  laws  of  eighteen  hundred  and  seventy- 
nx  ADd  seyenty-seven  be.  and  the  same  is  hereby,  repealed,  and  every  part  thereof. 

Bkc.  2.  That  this  act  snail  be  in  force  from  and  after  its  ratification. 

Katified  the  7th  day  of  March,  'A.  D.  1887.  • 

Up  to  1882  this  company  removed  enough  snags  from  the  channel  and 
leaQingtree8fi'omthebank8toenablea8teamerdrawingl2inclies  to  navi- 
gate the  river  to  Lisbon  once  a  week  eight  or  nine  months  annually. 

When  the  United  States  commenced  its  improvement  in  1887  the 
^^^elwas  moderately  well  cleared  up  24  miles  to  Point  Caswell,  but 
aoove  that  point  62  miles,  to  near  Lisbon,  was  only  roughly  cleared^ 
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being  especially  obstructed  at  the  bends  by  leaning  and  overhanging 
trees,  and  was  navigated  by  a  steamer  of  2 J  feet  draft  once  or  twice 
per  week  all  the  year  to  Point  Caswell,  and  nine  months  annually  to 
Clear  Run,  about  8  miles  below  Lisbon. 

In  1885  the  cost  of  clearing  the  banks  of  overhanging  trees  and  the 
channel  of  logs  and  snags  to  the  depth  of  4  feet  at  low  water  24  milea, 
to  Point  Caswell,  was  estimated  at  $6,500;  of  clearing  the  banks  of 
overhanging  trees  and  the  channel  of  logs  and  snags  for  a  draft  of  2J 
feet  during  six  to  ten  months  annually  from  Point  Caswell  to  Lisbon 
was  estimated  at  $12,000,  and  if  put  in  thorough  order  by  dredging 
through  shoals  and  by  dredging  or  diking  the  so-called  narrows  (An- 
nual Rei)ort  Chief  of  Engineers,  1885,  page  1149),  thA  improvement 
above  Point  Caswell  was  estimated  to  cost  in  addition  $15,000;  total, 
$33,500. 

The  approved  project  of  1885  (Annual  Report,  page  1149),  not  since 
modified,  is  to  apply  at  least  $10,000  to  removing  "  logs,  snags,  and 
overhanging  trees  from  the  bed  and  banks  of  the  river",  and  rounding 
off  ^'  a  few  of  the  extra  sharp  bends"  from  its  confluence  with  the  Cape 
Fear  River  up  86  miles  to  Lisbon. 

With  $3,000  appropriated  by  the  act  of  August  5, 1886,  work  was 
commenced  in  October,  1887,  and  continued  to  January  31, 1888,  during 
which  time  there  were  removed  from  the  channel  275  logs,  163  stumps, 
and  9f  cords  of  snags,  and  from  the  banks  472  overhanging  trees,  98^ 
cords  of  brush,  besides  trimming  40  trees.  No  further  appropriation 
has  been  made  and  no  work  done  since  January  31, 1888. 

At  the  date  of  this  report,  June  30, 1892,  from  the  confluence  up  24 
miles  to  Point  Caswell  the  river  is  in  excellent  condition,  excepting 
within  the  upper  6  miles,  where  three  trees  in  the  channel  and  a  few 
leaning  trees  on  the  banks  badly  obstruct  it.  Fiom  Point  Caswell  to 
Haws  ]N^arrows  navigation  is  impeded  only  by  about  6  trees  in  the  chan- 
nel and  by  about  12  leaning  trees  from  the  banks,  which  latter  are  dif- 
ficult to  pass.  Through  Haws  Narrows  there  are  logs  in  the  bed  of  the 
river  which  have  caused  the  formation  of  the  shoals,  but  no  snags. 
From  Haws  Narrows  to  South  River  Narrows  there  are  no  obstructions 
in  the  channel  or  on  the  banks.  South  River  Narrows  is  obstructed  by 
a  mass  of  logs  in  the  bed  of  the  river,  through  which  there  is  a  tortuous 
3-foot  channel,  and  by  many  overhanging  trees.  From  South  Biver 
Narrows  up  34  miles  to  Lisbon  the  channel  is  badly  obstructed  by  snags, 
logs,  stumps,  and  overhanging  trees. 

The  estimated  further  approximate  cost  of  removing  logs,  stamps, 
and  overhanging  trees  from  the  bed  and  banks  of  the  entire  river  and 
of  rounding  oflF  some  of  its  sharpest  points  at  bends  is  estimated  (An- 
nual Report  Chief  of  Engineers,  1888,  page  892)  at  $11,000,  making, 
with  the  $3,000  already  applied,  a  total  cost  of  clearing  the  river  of 
snags,  logs,  stumps,  and  overhanging  trees  of  $14,000  instead  of  $18,500 
as  given  in  the  first  two  items  of  the  foregoing  estimate  of  1885. 

The  other  item  above  of  $15,000  for  dredging  and  diking  is  not  under- 
stood to  be  embraced  in  the  approved  project. 

The  Cape  Fear  a|id  Yadkin  Valley  Railioad,  put  in  operation  Febru- 
ary 17, 1890,  with  one  terminus  at  Wilmington,  N.  C,  runs  nearly  par- 
allel with,  and  nowhere  more  than  3J  miles  from,  that  section  of  the 
river  under  imi)rovement. 

There  are  five  county  bridges  and  one  railroad  bridge  over  the  river 
between  Point  Caswell  and  Lisbon,  all  of  which,  it  is  reported,  will  need 
to  be  provided  with  draws  of  at  least  25  feet  clear  width  if  the  river  is 
to  be  much  navigated  by  steamers. 


A    i 
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The  steamer  TT.  T.  Daggett^  of  50.57  net  tons,  makes  two  trips  weekly 
urithoat  interruption  throughout  the  year  from  Wilmington  to  Point 
Caswell,  bringing  down  naval  stores  and  a  little  cotton,  and  taking  up 
general  merchandise,  household  supplies,  and  fertilizers,  and  carries 
about  60  passengers  per  week  each  way. 

The  steamer  Lisbon^  of  66.94  net  tolis,  makes  two  trips  weekly  during 
nine  months  of  the  year  from  Wilmington  to  Clear  Eun,  and  during  the 
other  three  months  to  Haws  iN'arrows,  bringing  down  naval  stores,  lum- 
ber, and  shingles,  and  carrying  up  general  merchandise,  household  sup- 
plies, and  fertilizers.  This  steamer  always  brings  down  a  full  clargo, 
and  also  tows  a  lighter  to  Clear  Bun  each  trip,  whicb  drifts  down 
loaded  with  about  S)0  barrels  of  resin. 

The  Black  Biver  flows  between  the  Cape  Fear  Eiver  and  its  other 
tributary,  the  Northeast  Cape  Fear  Biver,  at  a  distance  of  6  to  17  miles 
from  the  former  on  the  west  and  13  to  30  miles  from  the  latter  on  the 
east. 

South  Biver,  joining  Black  Biver  about  20  miles  above  Point  Cas- 
well, is  at  the  confluence  as  deep  as  Black  Biver,  very  narrow  and 
crooked  and  much  choked  with  snags  and  overhanging  trees  in  its  lower 
20  miles,  above  which  it  is  said  to  be  broad  and  clear  of  obstructions. 
It  is  navigated  to  a  point  about'  65  miles  in  an  air  line  from  its  con- 
fluence by  rafts  carrying  naval  stores. 

The  river  IB  in  the  colleotion  distriot  of  WUmington,  N.  0. 

Money  statement. 

July  1, 1891,  balance  unexpended $5.93 

JoDedO,  1892,  amount  expended  during  fiscal  year. ^. 5.93 

mm^^mm  ■  — ■■  ■■■■   ■         ■ 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 


COMMERCIAL  STATISTICS. 


The  commerce  for  the  year  ending  December  31, 1891,  is  estimated  as  follows: 


CUuw  of  goods. 


Cotton  tnd  prodncts 

ToImcoo 

KicB ; 

Grains  and  forage 

Vegetablw  and  track 

Live  itock  and  products 

^»n,  ovBtenj.  etc 

^«'«'»l>ton« 

L^Wand  products. . . . 
-  Jertihwra 

«*:liinery 

gjneral merchan"di'a«  '..'.. 


Total, 


Exports. 


$240,000 


1,000 

4,200 

6,225 

48,825 

500 

223,000 

134,400 


3,000 


660,150 


Imitorts. 


$6,000 
10,200 
18.500 


32,000 
2,700 


17,500 

50,400 

122,  450 

5,150 


263,900 


Totals. 


$240,000 

5.000 

11, 200 

22,  700 

5,225 

80, 825 

3, 200 

223, 000 

134.400 

17,500 

50,400 

122. 450 

8,150 


924,050 


Tonnage. 


^ecTease  over  last  year:  $21,464;  increase  in  tonnage,  18,118. 


one. 


TOUM. 

],500 

10 

258 

668 

277 

450 

28 

20,  325 

53,  200 

700 

150 

1, 363 

500 


70,429 


*raa8j)ortation  linee  established  during  the  year :  N( 

ine  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  E.  D. 
*|{ompson,  made  after  much  correspondence  and  conversation  with  steamboat  cap- 
^^  iuid  agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 
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Blflck  Biver,  North  Carolina. 
APPROPfilATBD. 


Fiscal  year  ending  Jane  30 — 


Date. 

Amount. 

Aggregate. 

AnflfastS.  1886 

$3,000 

$3,000 

* 

• 

EXPEKDEB.    ^ 

1887 .'', 

1888 

1889 

1890 

18dl 


PuHng 
year. 

$42.70 
2,224.61 
109.93 
519.61 
100.55 

Aggregate. 


$42.70 
2,267.31 
2,377.24 
2,896.85 
2,907.40 


FREIGHT  TRANSPORTED. 

m  » 


Fiscal  year  ending  June  30 — 


1886^ 

1887. 
1888.. 
1889. . 
189U. 
1891.. 


X 


Tons. 


48,650 


61, 3U 


Value. 


$750,000 
1, 020, 000 
1,220,296 
1,181,380 
1, 181, 945 
945. 5U 


L  z8. 

IMPROVEMENT   OF   CAPE    FEAR    RIVER   ABOVE   WILMINGTON,  NORTH 

CAROLINA. 

The  river  above  Wilmington  is  115  miles  in  length  to  Fayetteville, 
4  miles  above  which  place  and  149  miles  from  the  ocean  bar  is  the  head 
of  navigation,  at  low  stages,  from  tide  water.  Above  the  149  miles  the 
river  is  susceptible  of  improvement  only  for  slack- water  navigation,  for 
which  purpose  the  State  of  North  Carolina  is  said  to  have  spent  years 
ago,  Unsuccessfully,  the  sum  of  $350,000. 

The  part  of  the  river  under  improvement  extends  only  up  to  Fayette- 
ville. 

It  flows  through  the  flat  sandy  belt  of  North  Carolina,  timbered  with 
pine,  intersected  with  cypress  swamps,  sparsely  populated,  and  pro- 
ducing chiefly  naval  stores,  lumber,  shingles,  and  cotton. 

Its  width  at  Point  Peter,  immediately  above  the  confluence  of  the 
Northeast  Branch,  is  340  feet;  12  miles  above  it  is  760  feet;  2o  miles 
above  Wilmington  it  is  narrowest,  120  feet,  above  which  point  its  width 
ranges  from  150  to  270  feet,  being  270  feet  at  Blizabethtown  and  200  to 
250  feet  at  Fayetteville. 

Its  banks  are  from  16  to  40  feel  high  from  Fayetteville  down  66  miles 
to  Hungry  Neck,  and  are  overflowed  in  the  higher  freshets;  thence  49 
miles  to  WilmingtoUy  except  occasional  hlufb  of  sand  or  sandy  marl, 
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the  copntry  is  low,  mucli  of  it  swampy,  and  some  of  it  adapted  to  rice 
cultiJte.  '  * 

Rising  in  the  hilly  country  near  the  Blue  Eidge  and  north  boundary 
of  the  State,  it  is  subject  to  sudden  and  frequent  freshets,  causing  a 
recorded  extreme  rise  of  34.5  feet  at  Elizabeth  town  and  52  feet  at  Fay- 
etteville,  where  the  rise  is  said  to  be  occasionally  as  great  as  62  feet/ 

The  tidal  range  is  2.5  feet  at  Wilmington,  and  tides  are  perceptible 
to  Whitehall  54  miles  farther. 

The  bed  is  of  sand,  except  a  smaU  extent  of  clay  at  Tliames  Shoal, 
12J  miles  below  Fayetteville. 

For  many  years  the  Cape  Fear  Navigation  Company,  chartered  in 
171K>,  exacted  tolls  of  steamers  plying  between  Wilmington  and  Fay- 
etteville, which  they  were  authorized  to  collect  by  the  original  act  of 
incorporation  and  subsequent  amendment.  The  company  maintained 
*^  daring  the  low  water  a  scow  with  the  necessary  appliances  to  remove 
logs  and  cut  down  and  trim  overhanging  trees."  Pursuant  to  the  river 
and  harbor  act  of  March  3, 1881,  "  $10,000  therein  appropriated  were 
paid  to  the  company  for  a  deed  extinguishing  the  right  to  take  tolls  or 
make  charges  for  the  navigation  of  the  iK)rtion  of  the  river  between 
Wilmington  and  Fayetteville. 

The  foregoing  deed  having  been  approved  by  the  Attorney-General, 
the  improvement  of  the  river  was  commenced  by  the  United  States  (at 
Indian  Wells  Landing  37  miles  above  Wilmington)  June  10, 1882.  At 
that  time  from  Wilmington  49  miles  up  to  Hungry  Neck  the  depth  of 
water  was  always  ample  and  navigation  uninterrupted  by  shoals ;  thence 
66  mile«  to  Fayetteville  there  were  many  shoals  on  which  there  was  not 
more  than  12  to  14  inches  of  water  during  the  low- water  season ;  and 
for  the  78  miles  above  Indian  Wells  Landing  the  channel  was  badly  ob- 
structed  by  sunken  logs,  snags,  and  overhanging  trees. 

The  project  of  1881,  under,  which  the  foregoing  work  was  commenced, 
embracied— 

The  removal  of  tnags  and  lop;8,  the  clearing  awftj  of  oyeifaanging  trees  on  the 
hanks,  a  smaU  amonnt  of  dredging,  and  the  eonstrnction  of  jetties  or  dikes,  at  firsjb 
experimentaUy. 

The  total  estimated  cost  of  the  work  proposed  was  $55, 755,  whicl^,  however,  was 
only  for  the  part  of  the  work  that  will  be  required  for  the  entire  portion  of  the  river 
in  need  of  improvement.    (Annual  Report  Chief  of  Engineers,  18ol,  page  164.) 

In  this  report  the  depth  to  which  the  channel  was  to  be  cleared  and 
to  which  it  was  to  be  deepened  over  the  shoals  is  not  specified. 

June  30, 1>»85,  "  a  thoroughly  cleared  and  thoroughly  contracted 

channel  of  4  foot  depth  from  Wilmington  to  Elizabethtown,  and  3-foot 

depth  from  Elizabethtown  to  Fayetteville  at  all  stages  of  water,"  were 

estimated  to  require  an.  expenditure  subsequent  to  that  date  of  $201,000, 

making,  with  the  t59,0i3.83  expended  to  that  date,  the  total  final  cost 

of  the  project  as  estimated  in  1885,  $260,013.83.    (See  Annual  Eeport 

1885,  pages  1086, 170,  andslli^  in  which  it  is  stated  that  the  foregoing 

depths  are  "  all  that  the  original  project  seems  to  suggest  and  also  all 

that  the  Umited  water  supply  ot  the  river  y^Ul  allow.") 

Of  the  $59,013.83  expended  to  June  30,  1885,  $10,000  had  been  paid 
to  the  Cape  Fear  Navigation  Company. 
The  jetties  built  to  that  date  were  chiefly  of  brush,  logs,  or  planks. 
In  the  Annual  Report  of  1886,  page  996,  it  is  stated  by  Capt.  W.  H. 
^ixby,  Corps  of  Engineers,  then  in  charge  of  the  improvement — 

The  violence  of  tke  fresUets  Uas  prorod  top  much  for  brush,  log,  or  ordinary 
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plank  Jetties,  and  in  my  opinion  low  stone  jetties  will  prove  the  most  economical  in 
the  end.    The  new  estimates  for  the  total  CQSt^f  the  work,  $472,700,  are  a^ltUowa: 

For  clearinj?  away  obstructions : 

18,000  snags,  at$l $18,000 

5, 000  logs,  at  $2 10,000 

2,500  stumps,  at  $3 7,600 

3,000  cubic  yards  of  rock,  at  $3 : 9, 000 

84,000  linear  feet  of  rock  jetties,  at  $3.50 294,000 

Contingencies  pO  per  cent) 34, 600 

Superintendence  (10  per  cent) 34,000 

Total  required *407,700 

Already  spent  upon  this  work 65,000 

Total , •472.700 

The  project  of  1881,  for  the  improvement  of  thid  river  as  matured  in 
1885  and  1886,  is  to  secure  "at  all  times  of  the  year"  a  depth  of  4  feet 
from  Wilmington  73  miles  to  Elizabethtown,  and  of  3  feet  thence  42 
miles  to  Fayettville,  by  the  removal  of  snags,  logs,  stumps,  and  rock, 
and  of  overhanging  trees  from  the  banks,  by  the  building  of  84,000 
linear  feet  of  rock  jetties  and  by  a  small  amount  of  dredging,  at  an 
estimated  cost  subsequent  to  that  date  of  $407,700,  and,  including  the 
previous  expenditure,  at  a  total  estimated  final  cost  of  $472,700. 

During  the  ten  years  that  the  improvement  has  been  in  progress  it 
is  reported  by  the  assistant  engineer  formerly  in  charge  that  frx)m 
June  10, 1882,  to  June  30, 1892,  ^,144  snags,  logs,  stumps,  and  trees 
have  been  removed  from  the  channel  and  banks,  and  2,837  linear  feet 
of  jetties  have  been  built  of  logs  and  sheet  piles,  2,354  feet  of  rocks,  and 
620  feet  of  brush  and  stone,  aggregating  5,811  linear  feet  of  jetties. 

During  the  fiscal  year  ending  June  30, 1892,  793  feet  of  jetties  were 
built  of  stone  upon  brush  matresses,  of  which  183  linear  feet  were  built 
upon  McRae  Shoal,  5  miles  below  Fayetteville,  and  610  feet  at  Thames 
Shoal,  7J  miles  farther  down. 

From  May  23  to  29, 1892,  a  survey  was  made  of  the  shoal  at  Eliza- 
bethtown embracing  2,600  located  soundings.  June  16  to  30  the  work 
of  building  stone  jetties  upon  brush  mattresses  at  this  shoal  was  in 
progress. 

During  the  fiscal  year  ending  June  30, 1892,  the  aggregate  length  of 
jetties  built  upon  these  three  shoals  was  793  linear  feet,  and  during  the 
same  period  228  snags,  logs,  stumps,  and  trees  were  removed  frx)m  the 
channel  and  46  trees  and  23  cords  of  brush  from  the  banks,  the  details 
of  whicfi  work  will  be  found  in  the  appended  report  of  Mr.  E.  D. 
Thompson,  the  efficient  assistant  engineer  in  immediate  charge  of  the 
work. 

The  comparatively  recent  opening  of  stone  .quarries  at  Mount  Airy 
and  Sanford,  N.  C,  on  the  line  of  the  Cape  Fe^r  and  Yadkin  Valley 
Eailroad,  constructed  through  FayettevJIle  within  a  few  years,  x>emiit8 
stone  suitable  for  jetties  to  be  deliveiH  at  the  latter  point  at  $1.34 
per  ton  of  2,240  pounds,  the  lowest  competitive  bid  recently  received, 
and  materially  cheaper  tha^  it  has  been  possible  hitherto  to  secure  it 
for  jetties. 

This  railroad  connecting  Fayetteville  and  Wilmington  has  also 
materially  reduced  the  amount  of  traffic  ui)on  the  river  and  caused  the 
number  of  steamers  plying  regularly  upon  it  between  those  two  places 
to  be  reduced  from  three  to  two,  making  an  aggregate  of  four  round 

'Incorrectly  added  in  the  text  as  $415,200  and  $480^200. 
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trips  per  week,  one  with  a  net  tonnage  of  140  and  the  other  of  156  tons. 

At  the  date  of  this  report,  June  30, 18d2,  the  condition  of  the  river  is 
approximately  as  follows: 

!From  Wilmington,  14  miles  to  the  mouth  of  Black  River,  the  channel 
and  banks  are  nnobstructed;  thence  to  Fayetteville  the  navigation  of 
the  river  is  not  seriously  impeded  by  snags  or  leaning  trees,  except  at 
Little  Sugar  Loaf  Shoal^  7  miles  below,  and  at  McDowell's  Barn  Shoal, 
about  3  miles  above  Ehzabethtown,  at  each  of  which  points  for  a  dis- 
tance of  about  150  feet  it  is  quite  badly  obstructed  by  masses  of  snags 
in  the  channel,  and  also  at  occasional  points  where  the  caving  of  the 
banks  has  carried  trees  into  the  river. 

From  Wflmington  up  46  miles  to  Kellys  Cove  4  feet  can  be  carried 
at  lowest  stages ;  thence  27  miles  to  Elizabethtown  there  are  four  shoals, 
namely,  Little  Sugar  Loaf,  150  feet  long,  Waddell  Ferry,  60  feet  long^ 
and  Browns  Beach  and  Oypress,  each  about  90  feet  long,  aggregating 
about  400  feet,f  upon  which  pilots  report  the  least  depth  at  lowest 
stages,  about  every  third  year,  to  be  about  2  feet,  but  upon  which  there 
are  3  feet  at  low  summer  stages  for  about  two  continuous  years. 

From  Elizabethtown,  42  miles,  to  Fayetteville  there  are  numerous 
short  shoids,  aggregating  about  12  miles  in  length,  upon  whi6h  pilots 
report  the  least  depth  at  exceptionally  low  seasons  to  be  18  to  20*inches, 
and  at  ordinary  low  seasons  30  inches  to  3  feet. 

The  part  of  tiiis  river  from  Wilmington  to  Fayetteville  and  of  its  two 
tributaries,  the  Black  and  Northeast  Gape  Fear  rivers,  under  improve- 
ment by  the  United  States  at  a  total  estimated  cost  or  $524,200,  are  al- 
most wholly  in  the  five  counties  of  Duplin,  Pender,  Sampson,  Cumber- 
land, and  Bladen.  These  five  counties  have  an  aggregate  area  of  4,110 
square  miles,  and  by  the  United  States  census  had  a  population  in  1880 
of  W,129,  and  in  1890  of  100^384;  and  produced  in  1880, 16,213  bales  of 
cotton  on  37,291  acres,  and  m  1890, 16,149  bales  on  55,964  acres. 

The  riyer  is  in  the  collection  district  of  Wilmington^  N.  0. 

Money  statememL 

m 

Jnlyly  1891,  balance  unexpended $10,070.92 

June  30, 1892,  amount  expended  during  fiscal  year 5,520^93 

« 

July  1,1892,  balance  unexpended 4,549.99 

•July  1,  1892,  outstanding liabUities 530.30 

July  1,1892,  balance  available 4,019.69 

Amount  appropriated  by  act  approved  July  13,1892 15,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 19, 019. 69 


fAmoiint  (estimated)  required  for  oompletion  of  existinc  project 354, 250. 00 
Amount  that  can  be  prontably  expended  in  fiscal  vear  ending  J  una  30, 1894    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


bbpobt  ov  icb.  b.  d.  thompson,  assistant  enginsiol 

United  States  Engineer  Office, 

Wilmingianj  N,  C,  June  SO,  189$. 

ICajor:  I  have  the  honor  to  submit  the  following  report  on  the  improvement  of 
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Cape  Fear  River,  North  Carolina,  above  Wilmington,  for  the  fiscal  year  ending  Jti 
30,1892:  ^ 

Up  to  July  \,  1891;  upward  of  5,000  linear  feet  of  jetties  bad  t>een  built  on  the  -M 
lowing  shoalS;  viz : 

Miles  aboTe  Wilmingtt 

Fayetteville 1_ 

McCarter  Cross - 1_ 

Old  jetties ^ L 

McRae L 

Smiths  Cross 1_ 

Thames i \^ 

Morehead 

Elizabetbtown 

Cypress 

The  river  had  been  snagged  so  as  to  give  a  moderately  good  4-foot  channel  100  ^ 
wide  during  the  entire  year  from  Wumington,  46  miles,  to  Kelley  CovB,  then<s 
similar  3-foot  channel  27  miles  farther  to  Elizabethtown;  thence  a  2-foot  channeJ 
feet  wide  42  miles  farther  to  FayetteviUe. 

Stone  had  been  quarried  and  deposited  along  the  bank  for  use  \h  jetties  as  follow 

McCarter  Cr'oss j 

McRae - 1 

Thames.: ^. * 6 

PurdiesJjoMclviu $ 

McDowell  Bam *.*** 2S 

Elizabetbtown *.»* 2S 

Browns  Landing **** 3i 

Total •...*.*. l,8i 

All  work  was  in  progress  July  1,  1891. 

From  July  1  to  October  13, 1891,  there  were  built  at  Thames  Shoal  5  jetties,  aggw 
gating  610  feet  in  length;  McRae's  Shoal,  2  jetties,  aggregating  183  feet;  total,  y9C 

During  the  same  period  366  cords  of  brush  and  10  cords  of  stakes  were  cat  an 
used  with  659  yards  of  rock  in  construction  of 'jetties. 

From  51  to  64  miles,  65  to  66  miles,  and  68  to  99  miles  above  Wilmington,  total  4 
miles,  there  were  taken  from  the  river  channels  64  trees,  57  stumps,  70  logs,  and  31 
large  snags;  and  46  trees  were  cut  down  and  hauled  back  and  23  cords  small  bma 
removed  n'om  the  banks. 

On  account  of  high  water  field  work  was  suspended  October  13,  and  the  plant  lai 
up  at  Wilmington  until  the  foUpwing  season. 

May  23  to  20, 1892,  a  careful  survey  was  made  of  Elizabetbtown  Shoal.  This  snrve 
shows  that  quite  a  change  has  taken  place  in  the  channel  since  the  examination  c 
1885,  so  that  a  treatment  entirely  different  from  that  proposed  in  1885  is  now  needec 
A  new  project  was  accordingly  submitted;  after  its  apprcrval  a  working  party  wa 
put  in  the  field  June  11,  and  up  to  June  30  the  following  work  had  been  done: 

Jetties  built :  None  completed. 

Jetties  removed linear  feet .-  IC 

Kocks  used cubic  yfwds..    1 

Brush  cut  and  used cords..  12 

Gauges  were  maiutained  during  the  year  at  Fayetteville  and  Elizabetbtown. 

Past  works  of  construction  on  this  river  have  been  based  on  the  principle  of  usin 
United  States  labor  for  obtaining  all  supplies^  such  as  brush  and  rock. 

After  looking  over  the  situation  carefully  it  was  decided  this  spring  to  abando 
the  expensive  and  cumbersome  method  of  quarrying  rock  by  United  St<ates  labor  an 
buy,  as  needed,  under  sealed  proposals.    The  following  proposals  were  received: 

For  Mount  Airy  granite  delivered  on  the  river  bank  (steamboat  landing)  at  Fa^ 
etteville,  in  carload  lots,  $1.51  per  ton  of  2,240  pounds. 

For  Sanford  brown  stone,  weighing  156  pounds  per  cubic  foot,  and  delivery  i 
above,  $1.34  per  ton  of  2,240  pounds. 

The  estimated  cost  of  loading,  towage,  and  placing  on  jetties  is  from  $1.15  to  $1.1 
per  ton,  making  cost  in  place  $2.59  per  ton  at  Elizabetbtown.  The  stone  is  superi< 
to  any  that  can  be  obtained  along  the  river,  and  is  bought  and  used  only  as  neede< 
It  is  probable  that  it  will  be  advantageous  to  purchase  orush  and  other  supplies  I 
the  same  method. 

During  the  past  year  there  has  been  practically  no  low- water  season,  and  the  pre 
ent  condition  of  the  river  is  such  that  it  has  been  navigable  for  light-draft  boats  a 
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year  and  for  5-foot  draft  steamers  daring  eleven  months  of  the  year  to  Eavette- 
illc  /'  '  ^'^ 

Tlie  plant  now  in  use  consists  of  one  steamer  (fl".  G,  Wright),  one  steam  holster,  and 
<^«r€>  scows  or  flats.  Of  these  the  Wright  has  been  repaired,  so  that  it  is  in  fair  con- 
[^-t.i.€Mi;  the  hoister  needs  a  new  "A^'  Irame  and  repairs  to  hull;  the  scows  are  worth- 

'X'i^^  value  of  the  plant  is  estimated  at  $4,420.77. 

j^  list  of  steam  vessels  plying  over  this  river  is  appended  to  this  report. 

TTlie  expenditures  of  the  year  have  been — 

FoT"  8ii*&gu5g  ^  river $750.83 

For  jetty  work 2,883.22 

Total 3,634.06 

»  

X>i8tribate^  as  follows: 

Superintendence 993. 62 

Plant 457.61 

General  work 2,182.82 

Very  respectfully,  your  obedient  servant, 

E.  D.  Thompson, 
U,  S,  AsBistant  JCngineer. 
Mi^W.  8.  Stanton, 
•  Carp$  of  Engineers,  U.  S.  A, 


IMi  0/  i<Miii  te»$eU plying  on  the  Cape  Fear  Biver,  North  CaroUnaf  above  Wilmington, 

for  fiscal  year  ending  June  SO,  1892. 


Name  of  Teasel. 

Net  ton- 
nage. 

Beniarks. 

D-Murchiwn 

140. 72 

140.11 

156. 32 

3.00 

J   ■*«                «                     k                       '         1        A                              ^rwtv         9            A                            V 

A.P.Hurt 

(Regular   nteanierfl  between    Wilmington  and 
I     Fayettevill>,  N.  C,  four  trips  per  week. 

C«i»Fetr 

KavauA .                                               .    . 

Towing  between  Xavasoa  and  Wilmington,  K.  C. 

COMMERCIAL  STATISTICS. 


The  commerce  for  the  year  ending  December  31, 1891,  is  estimated  as  follows ; 


Class  of  goods. 


Cotton  and  products 

"•"cw-.^ 

Bice . 

oniniiadfoi^*^;;;;;;;*//// ;;;;;;;;;;;;;;;'.;;;;;*.". 

'•frtablee  anu  truck 

"^  stock  and  products 

5«  iOy»ter»,  ct45 

J»^«l8torw 354,000 

J^ljWwdprodacU 130,600 


Exports. 


Imports. 


$312, 175 

10,000 

ISJMH) 

2,000 

18.000 

7,800 


Jf^Ainm- 

^falniercuandise 


Total 


40.  OOO 

110,  o;»o 

30.  210 


1,038,785 


$15,000 
10,  000 
75,800 


80,000 
4,000 


150.  000 
40.  0(X) 

542.  200 
30,000 


Totals. 


$312, 175 
25,000 
25.  000 

77, 800 

18.  000 

87.  HOO 

4.000 

354.  OOO 

139.  OK) 

loO.  Olio 

80.  000 

6.V2. 1'OO 

00.210 


947,000 


I,  985,  785 


Tonnage. 


Tons. 

7,658 

50 

179 

1, 930 

240 

539 

40 

13,  286 

41.715 

6.  000 

2.  500 

000 

500 


12 


8-S.  038 


I^Tease  over  last  year  $28,651. 

*[*n8portation  lines  established  durinp;  year,  none. 
^The  above  statistics  are  based  mainly  npon  reports  of  Assistant  Engineer  E.  D. 
"jottpson,  made  after  much  correspondence  and  conversation  witli  steamboat  cap- 
^^  and  agentSy  custom-honse  officials,  and  prominent  sliippers  and  merchants. 
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Cape  Fear  Riverj  ahove  Wilmington, 
AP1*R0PRIATED. 


Date. 


March  3, 1881 

Anga8t2.]882  ... 

July  5, 1884 

Aagast5,1886.... 
August  11, 1888... 
September  19, 1890 


Amount. 


$30,000 

1 

30,000 

5,000 

11,250 

12,000 

15,000 

1 

Aggre, 


EXPENDED. 


Fiscal  year  ending  June  30 — 


1882 •-... 

1883 

1884 : 

1885 

1886 

1887 

1888 ' 

1889 

1890 

1891 


• 


During 
•     year. 

Aggr^ 

$14,813.06 

$14. 

12.987.45 

27. 

14.701.13 

42, 

16, 511. 29 

59, 

5, 516. 08 

64, 

1, 302. 13 

65, 

8,019.68 

73, 

9. 469. 69 

83, 

4,648.95 

87, 

6,379.17 

M. 

FREIGHT  TRANSPORTED. 


Fiscal  year  ending  June  30« 


1881. 
1885. 
1887. 
1888. 
1889. 
1890. 
1891. 


Tons- 


50,000 


129,000 


Tall 


$8 
2,2 

2,^ 
2,9 
2,5 
2,0 


Lr     IQ. 

IMPROVEMENT  OF   CAPE   FEAR   RIVER,  AT  AND  BELOW  WILMING' 

NORTH  CAROLINA. 

The  Cape  Fear  Eiver  is  under  improvement  by  the  United  SI 
from  the  ocean  bar,  146  miles,  to  Fayetteville,  the  appropriations  b 
made  separately  for  the  part  above  and  for  the  part  at  and  below 
mington. 

From  Point  Peter  between  the  Cape  Fear  and  its  northeast  bra 
and  at  their  confluence  opposite  Wilmington,  the  distance  by  riv< 
the  ocean  bar  (2  miles  seaward  from  its  mouth)  is  30  miles,  nearly  sc 

Its  width  is  1,200  feet  at  Point  Peter,  640  feet  where  narrower 
Wilmington,  increasing  to  1,400  feet  in  its  upper  4  miles  to  neai 
mouth  of  Brunswick  Eiver,  which  is  a  branch  of  the  Cape  Fea 
miles  long  and  leaving  it  4^  miles  above  Point  Peter. 

Below  the  mouth  of  Brunswick  Eiver,  the  ultimate  junction  o1 
Upper  Cape  Fear,  the  river  is  a  broad  and  shallow  estuary,  its  \i 
in  the  next  9  miles  varying  from  1  to  1 J  miles,  below  which  it  is  : 
2J  miles. 

Its  right  bank  for  the  upper  12  miles  is  low  and  swampy  and  the 


k 
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adaptable  to  the  culture  of  rice,  which  is  grown  to  some  extent  along 
the  river.  Ttie  rest  of  its  right  bank  and  its  left  bank  are  generally 
higher  and  sandy. 

The  range  of  tides  is  4.5  feet  on  the  bar  and  2.5  feet  at  Wilmington, 
and  although  perceptibly  is  not  materially  increased  at  Wilmington  by 
freshets. 

Between  the  years  1823  and  1829  the  State  of  North  Carolina  made 
an  uttsuccessful  attempt  to  improve  the  river,  principally  by  closing 
Brunswick  River  near  its  head  and  by  works  of  contraction  on  the 
shoals  between  the  mouth  of  Brunswick  River  and  Campbells  Island, 
5  miles  below,  "  upon  which  at  that  time  there  was  only  TJ  feet  of  water 
at  low  water." 

The  United  States  commenced  the  work  of  improving  the  river  be- 
tween Wilmington  and  the  bar  in  1829,  tind  began  the  improvement  of 
the  bar  in  1853,  at  which  dates  their  condition  was  as  follows: 

In  1829  the  navigation  of  the  river  was  "  so  obstructed  as  to  prevent 
the  approach  of  all  vessels  drawing  more  than  10  feet,  water;  that  ves- 
selij  of  that  description  can  not  approach  the  town,  and  are  obliged  to 
anchor  14  miles  below  it  and  discharge  part  of  their  cargoes  into  light- 
ers." 

In  1853  there  was  in  the  channel  on  the  bar,  by  the  survey  of  1852, 
at  low  water  7^  feet  of  water  in  the  eastern  channel  and  7  feet  in  the 
western  channel  at  the  main  outlet  at  the  mouth  of  the  river  and  8  feet 
at  the  New  Inlet,  about  7  miles  above  the  mouth,  cut  through  the  nar- 
row beach  and  the  ocean  by  a  violent  storm  in  1761. 

From  the  commencement  of  these  improvements  to  this  date  the 
adopted  projects  and  results  hj^ve  been  in  brief  as  follows : 
'  The  project  of  1827  for  the  river,  based  upon  surveys  made  in  1827, 
as  directed  by  Congress  in  1826,  was  to  swell  its  volume  by  diverting 
into  it,  by  jetties,  water  from  Brunswick  River  and  from  Fishing  and 
^Iman  Creek,  which  flows  through  Eagle  Island,  opposite  WiSning- 
ton,  and  by  contracting  the  river  by  jetties  below  Wilmington. 

h  pursuance  of  this  project  and  by  some  dredging  from  1829  to  1838 
between  Wilmington  and  Campbell  Island,  9  miles  below,  "  an  availa- 
ble increase  of  about  2  feet  in  depth  was  obtained,  so  that  9  to  9  J  feet 
could  be  carried  at  low  water." 

The  project  of  1853  for  improving  the  bar  was  to  straighten  the  chan- 
J^l  by  building  jetties  along  the  inner  shore  of  Baldhead  Point,  to 
«^pen  it  by  a  wing  dam  to  be  built  from  Reeper  Shoal,  by  dredging, 
0/ closing  the  narrower  of  two  small  breaches  in  Zekes  Island  near 
^ev  Inlet,  and  by  a  jetty  from  Federal  Point  at  the  New  Inlet  to  divert 
*^*rge  part  of  its  ebb  current  through  the  main  channel. 
.  ^%k  was  confined  principally  to  building,  from  1853  to  1855,  a  stone 
l?tty300  feet  long  from  Baldhead  Point  perpendicular  to  its  outer  shore 
Nteadof  the  wing  dam  from  Reeper  Shoal),  and  to  closing,  between 
^^  and  1856,  both  breaches  at  Zekes  Island  (united  and  much 
^iilened  by  storms  meanwhile).    ' 

Simultaneously  with  the  building  of  the  stone  jetty  at  Baldhead  Point 
J»c  western  channel  began  to  improve,  and  when  the  jetty  attained  a 
'^•igtli  of  300  feet,  in  1854,  its  depth  had  increased  to  9  feet  (from  6  feet), 
*Q(i  until  1855  ranged  in  depth  from  8  to  10  feet,  and  "  the  eastern 
^mnoi  ceased  to  be  used  by  vessels." 

^e  Oak  Island  (western)  channel  deepened  several  feet  simultaneously  with  the 
pnstractiompf  the  works  for  closins  Zekes  Island  opening,  and  began  to  shoal  again 
^^liatelj*  after  the  destruction  or  these  works. 

The  project  adopted  in  1870  was  the  closure  of  the  breaches  between  Smiths  and 
'«« islands,  with  the  ultimate  closure  of  the  New  Inlet  in  view. 
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The  closure  of  the  breaches  was  commenced  in  1870  and  finished  in 
1873  by  the  construction  of  a  line  of  crib-work  filled  with  stones,  4,403 
feet  in  length. 

The  project  of  1873  added  to  the  project  of  1870— 

That  dredging  be  undertaken  in  the  Baldhead  Channel  (which  seems  to  be 
opening)  as  soon  as  Amds  are  available  for  that  purpose,  the  mode  and  amount  of 
dredging  to  be  left  to  the  discretion  of  the  superintending  engineer. 

That  the  closing  work  be  continued  according  to  the  present  plan  to  Zekes  Island, 
and  across  the  island  and  as  far  beyond  it  into  the  river  as  the  superintending  engi- 
neer may  find  expedient,  the  character  of  the  construction  across  and  beyond  the 
island  to  be  also  determined  by  him. 

That  the  closing  of  New  Inlet  is  very  desirable  and  should  be  attempted  as  soon 
as  funds  are  available;  that,  with  this  object,  a  jetty  should  be  commenced  from 
Federal  Point  and  follow  the  line  of  shoals  in  a  general  southwesterly  direction. 

Under  this  project  the  jetty  (deflector)  was  commenced  at  Federal 
Point  in  July,  1873,  and  continued  untU  November,  1873,  when  it  had 
reaehed  500  feet  in  length  and  its  construction  was  suspended. 

The  work  of  closing  New  Inlet  was  commenced  in  1875,  the  closure 
completely  effected  in  1879,  and  the  dam,  4,800  feet  in  length,  finished! 
in  1881. 

In  1883  the  New  Dam,  "  to  prevent  the  further  erosion  of  Smith* 
Islaud  at  the  swashes  and  extending  from  the  large  marsh  11,700  fe^' 
to  Zekes  Island,''  was  commenced,  and  with  '4t8  extension  across  th« 
island  to  connect  with  the  New  Inlet  Dam,  a  distance  of  1,092  feet^'^ 
aggregating  12,792  feet,  was  completed  in  1889,  the  two  dams  witri 
their  connection  aggregating  17,692  feet  (over  3.3  miles). 

Dredging  with  the  suction  dredge  Woodbury  on  the  bar  in  the  Bal(3 
head  channel  was  commenced  August  13, 1874,  and  has  since  been  coo 
tinned,  more  or  less,  during  the  years  1875, 1876, 1879, 1880, 1881,188"3 
1888,  1889, 1890,  and  1891. 

Tlie  project  of  1874  was  "  to  get  12  feet  at  low  water  as  high  as  ttm. 
city  of  Wilmington,"  by  dredging  a  channel  200  feet  wide  throng:^ 
Horseshoe  Shoal  below  New  Inlet,  the  "Logs,"  bpx>osite  Campb^^ 
Island,  the  shoal  immediately  below  the  "  Logs,"  and  the  shoal  immc 
diately  above  the  upper  jetty,  about  3  miles  below  Wilmington,  and  t>; 
the  removal  of  obstructions  placed  in  the  river  during  the  war  ne^ 
the  latter  shoal,  at  an  estimated  cost,  including  $12,000  for  the  maLr 
tenance  of  the  suction  dredge  Woodbury  for  one  year  upon  the  baM 
of  $260,000. 

Work  under  this  project  was  commenced  in  March,  1874.  SepteKV 
ber  18, 1874,  the  cutting  of  a  channel  behind  the  Horseshoe  Shosd  "  * 
avoid  the  circuitous  and  variable  Horseshoe  Channel,"  opposite  ai*- 
below  New  Inlet,  was  commenced,  and  a  channel  100  feet  wide  at  boi 
torn  and  9  feet  deep  at  low  water  was  completed  in  May,  1876.  Its  o^r 
largement  to  a  bottom  width  of  190  feet  and  depth  of  12  feet  at  ord 
nary  low  water  was  commenced  August  9, 1876,  and  completed  M^fc 
13, 1876,  by  the  removal  of  over  280,000  cubic  yards  of  material  fro^ 
a  cut  1^  miles  long. 

With  the  finishing  of  this  new  Horseshoe  Channel  the  depth  of  i 
feet  prescribed  in  the  project  of  1874  was  obtained  from  Baldho^-^ 
Channel  to  Wilmington,  with  a  width  through  the  shoals  varying  fro^^ 
125  to  245  feet,  a  greater  depth  than  any  record  showed  positively  ^ 
have  existed  at  any  time  before,  and  certainly  greater  than  any  tin*' 
during  the  preceding  fifty -four  years. 

The  minimum  depth  at  ordinary  low  water  on  the  bar  iaBaldha^ 
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3b»nBel  &t  that  time  was  11^  feet  on  the  ^^  inner  lump,-'  and  was  else- 
irbeore  not  less  than  12  feet. 

August  6, 1881,  tlie  work  of  enlarging  the  cut  through  the  Horse 
Shoe  Shoal  (known  thereafter  as  Snows  Marsh)  to  the  width  of  270 
feet  and  depth  of  16  feet  at  mean  low  water,  was  commenced  and  was 
the  beginning  of  a  project  to  obtain  a  channel  16  feet  deep  at  mean 
low  water  from  the  deep  water  at  Smithville  to  Wilmington  by  dredg- 
ing a  channel  2f  miles  in  length  through  Horseshoe  Shoal  and  through 
the  following  eight  other  shoals  between  that  shoal  and  Wilmington, 
Haniely,  Reeves  Point,  Midnight,  Brunswick  Cove,  Lilliput,  Logs  and 
Big  Island,  Brunswick  Eiver,  Kidder,  and  Wilmington  shoals. 

The  enlargement  of  Sdows  Marsh  Channel  to  the  width  of  270  feet 
and  depth  of  16  feet  at  mean  low  water  was  completed  in  December, 
1S83.  It  shoaled  and  was  redredged  in  1886,  1887,  and  1888,  and  was 
abandoned  in  October,  1889,  and  the  dredging  of  New  Snows  Marsh 
Channel  in  its  place  to  the  depth  of  16  feet  at  mean  low  water  and  bot- 
tom width  of  233  feet  was  commenced  August  27, 1889,  and  finished 
May  20, 1890. 

April  13, 1891,  by  dredging  to  a  slight  depth  at  Old  Brunswick  Cove 
Shoal,  redredgin^  at  Lilliput  Shoal  and  at  New  Snows  Marsh  Channel, 
a  channel  wa«  finished  to  the  full  depth  of  16  feet  at  mean  low  water 
and  variable  width  of  233  to  270  feet  from  Southport  (Smithville)  to 
Wilmington,  in  completion  of  the  foregoing  project. 

April  16,  1891,  under  a  contract  entered  into  with  Mr.  P.  Sanford 
Ross  by  the  officer  then  in  charge,  December  24, 1890,  and  aj^proved 
January  8, 1891,  the  dredging  of  a  channel  from  Wilmington  to  the 
bar  20  feet  deep  at  mean  low  water  and  270  feet  in  width  was  com- 
mented at  the  Wilmington  Shoal. 

June  2, 1892,  dredging  to  the  depth  of  20  feet  in  the  Cape  Fear  Eiver 
was  discontinued,  at  which  date  a  channel  20  feet  deep  and  270  feet 
I  wide  had  been  finished  through  Wilmington  Shoal,  3,200  feet  longj  and 
I  had  been  cut  through  the  next  two  lower  shoals  at  Alligator  Creek  and 
;  Bninswick  River  to  the  partial  widths  specified  below  in  the  recital  of 
[      operations  for  the  year. 

June 9, 1892,  the  Chief  of  Engineers  directed  that  a  channel  18  feet 
deep  and  as  wide  as  funds  (in  the  next  two  years)  will  allow  be  dredged 
from  the  bar  to  Wilmington. 

Theredredging,  commenced  May  21, 1892,  to  the  depth  of  18  feet  at 
^ew  Snows  Marsh  Channel,  where  shoaling  had  reduced  the  depth  of 
the  16-foot  channel  to  14J  feet  at  mean  low  water,  was  the  virtual  com- 
wencemeut  of  the  dredging  of  an  18-foot  channel  under  this  modified 
project 

WOBK  OF  THE  FJESOAL  YBAB  BNDINa  JUNE  30,  1892, 

Dredg:ing  to  obtain  a  channel  20  feet  deep  at  mean  low  water  and  270 
J^twide  was  in  progress  under  contract  with  Mr.  P.  Sanford  lloss  of 
December  24,  1890,  from  July  1,  1891,  to  June  2,  1802,  during  which 
tiniea  channel  20  feet  deep  was  finished  to  the  full  width  of  270  feet 
through  the  shoal  at  Wilmington,  and  cut  to  the  Avidth  of  148  feet 
D^oufrii  tije  shoal  at  Alligator  Creek,  and  entirely  through  the  shoal 
MOO  feet  in  length  at  Brunswick  River,  37  feet  wide  for  a  length  of 
3j464  feet  and  74  feet  wide  for  a  length  of  4,236  feet. 

This  project  of  increasing  the  depth  of  the  channel  from  Wilmington 
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to  the  bar  4  feet  (from  a  depth  of  16  to  a  depth  of  20  feet)  and  to    * 
width  of  270  feet  involved  dredging  through  ten  shoals,  aggregati^^^^S 
17.2  miles  in  length,  and  its  completion  would  involve  dr^ging,  8ul>^^^*' 
quent  to  June,  1892,  amounting  at  the  present  contract  price  of  X^3\ 
cents  per  cubic  yard,  with  allowance  for  contingent  and  engineering 
penses,  to  $791,947,  and  at  the  rate  at  which   appropriations  h: 
hitherto  been  made  would  occupy  at  least  ten  years,  or  until  1902, 
which  date  vessels  could  not  reach  Wilmington  drawing  any  m< 
water  than  at  present  and  the  commerce  of  the  port  derive  no  api>: 
ciable  benefit  from  the  money  meantime  applied. 

If  restricted  to  a  depth  of  18  feet  at  mean  low  water  the  dredging-  -^f 
a  channel  270  feet  wide  could  be  completed  through  all  the  shoals  l^^e- 
tween  Wilmington  and  the  bar  at  an  estimated  cost  of  about  $440,( 
while  with  $240,000  a  channel  18  feet  deep  and  160  feet  wide  could 
cut  through  them  within  two  years  after  the  money  became  availabF  ^, 
permitting  vessels  of  2  feet  greater  draft  than  at  present  to  reac^li 
Wilmington,  and  i)ermitting  the  commerce  of  the  port  within  a  cor^mn- 
paratively  short  time  to  realize  the  benefit  of  the  money  appropriatc^ri- 

Several  steamers  of  1,800  to  2,600  tons  net  register,  with  a  capacit:^=:T 
of  9,000  to  12,000  bales  of  cotton  on  a  draft  of  18  feet  of  water,  arr- e 
now  building  for  the  Wilmington  trade.  A  channel  with  a  nonn^^ 
depth  of  18  feet  at  mean  low  water,  with  the  excess  usually  dredged  tr-^ 
insure  that  minimum,  together  with  the  tidal  range  of  2J  and  ^  fee^^i 
respectively,  at  Wilmington  and  on  the  bar,  will  give  vessels  of  tte  ^ 
above  class  almost  unrestricted  ingress  and  egress,  and  is  believed 
be  what  the  immediate  interests  of  the  port  of  Wilmington  require. 

On  May  25, 1892,  it  was  therefore  recommended  by  the  district  enj 
neer  that  the  dredging  be  restricted  to  the  depth  of  18  feet,  and  tha^^ 
the  United  States  suction  dredge  Woodburyhe  employed,  as  at  presen'*^? 
toward  securing  18  feet  at  mean  low  water  on  the  bar,  working  in  Sno^^^  * 
Marsh  channel  when  the  sea  prevents  work  upon  the  bar. 

The  recommendation  was  concurred  in  by  the  Division  Engineer,  wl»>  '^> 
thought  it  "judicious  to  restrict  the  depth  of  dredging  to  18  feet  ^m^^ 
low  water  from  the  bar  to  Wilmington  with  such  funds  as  are  nc 
available,  or  are  likely  to  be  in  the  next  two  years/'  and  who  recoi 
mended — 

that  the  dredge  Woodbury  be  worked  on  the  bar  when  she  can,  to  obtain  as  gre^^* 
depth  as  slie  can,  not  to  exceed  18  feet  at  low  water;  elsewhere,  when  not  on  tJ^*  * 
bar,  where  her  operations  may  be  most  advantageous;  and  that  a  channel  18  fe^^^** 
deep  and  as  wide  as  the  funds  will  allow  be  dredged  from  the  bar  to  Wilmington,  m  ^* 
order  that  the  navigation  be  improved  to  that  extent  as  soon  as  possible,  it  bein^^ 
left  to  the  experience  of  the  next  few  years  to  decide  whether  it  be  necessary  or  c-J**'' 
pedient  to  work  for  a  greater  depth. 

The  recommendation  was  approved  by  the  Chief  of  Engineers,  Jun^-  ® 
9, 1892. 

A  survey  made  in  May,  1892.  at  Kew  Snows  Marsh  Channel,  r^^ 
vealed  shoaling  to  the  extent  or  about  94,000  cubic  yards,  the  dept>^ 
on  the  crest  of  the  shoal  at  the  southeasterly  side  being  about  7.1  fec^^j 
in  the  middle  about  13.9  feet,  and  along  the  northwesterly  side  13-^   ' 
feet,  but  with  a  somewhat  tortuous  channel  across  the  shoal  not  lef^  ^ 
than  14  feet  deep  at  mean  low  water.    An  agreement  with  the  cor  ^ ' 
tractor,  supplemental  to  the  contract,  was  entered  into  May  16  and  ai>' 
proved  by  the  Secretary  of  War  May  20,  1892,  providing  for  the  tran^' 
fer  of  one  of  the  contractor's  dredges  to  this  shoal  at  $16.79  per  hou:t% 
being  the  average  earnings  of  the  dredge  for  th^  preceding  thre^ 
months  under  the  contract  upon  the  shoals  in  the  river  above.    Tb6 
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Mlredging  commenced  May  20,  and  to  June  30, 39,443  cubic  yards  liad 
een  removed  fironi  the  shoal  and  redredging  was  still  in  progress, 
[lo  cut  40  feet  wide  having  been  made  through  it  to  the  depth  of  18 
^o'fc,  and  another  cut  of  the  same  width  well  advanced. 
This  new  cut  at  Snows  Marsh  Channel  had  previously  shoaled,  and 
'om  February  23  to  March  14, 1891,  8,808  cubic  yards  were  redredged 
-om  it,  making  a  channel  111  feet  wide. 

The  United  States  suction  dredge  Woodbury  has  been  engaged 
iroughout  the  year  in  dredging  in  Baldhead  Channel  on  the  bar,  and 
lien  the  sea  was  too  rough  to  work  there  upon  the  shoal  in  JSTew  Snows 
Lskrsh  Channel,  and  has  removed  from  the  two  channels  during  the  fis- 
al  year,  150,645  cubic  yards. 

^t  the  date  of  this  report,  June  30, 1892,  there  is  a  depth  at  mean 
[>vr  water  on  the  bar  in  the  Baldhead  Channel  of  not  less  than  17  feet, 
biid  of  not  less  than  16  feet  thence  to  Wilmington  for  a  width  of  270 
eet,  excepting  upon  the  shoal  in  New  Snows  Marsh  Channel,  at  which 
iie  minimum  depth  is  16  feet  and  the  minimum  width  40  feet,  and  ex- 
cepting at  Lilliput  Shoal,  11  miles  below  Wilmington,  where  for  a  dis- 
tance of  300  feet  the  minimum  depth  is  15  feet. 

The  minimnm  mid- channel  depth  is,  therefore,  on  the  bar  17  feet,  and 
\>etween  the  bar  and  W^ilmington  15  feet. 

The  appended  table  shows  the  depths  in  the  river  and  in  the  various 
channels  on  the  bar  prior  to  and  since  the  commencement  of  the  im- 
provement to  this  date,  from  all  accessible  records. 

The  details  of  the  work  during  the  year  are  very  fully  presented  in 
tte  appended  report  of  Mr.  B.  D.  Thompson,  assistant  engineer,  who 
bas  had  its  immediate  charge  and  assiduously  conducted  it. 

The  riyer  is  in  the  coUection  district  of  Wilmington,  N.  C. 

Money  statement 

J%  1,1891,  balance  unexpended $128,112.62 

June  30, 1892,  amount  expended  during  fiscal  year 91,762.39 

J«^y  1 1892,  balance  unexpended 36,350.23 

J«jy  1,1892,  outstanding  liabilities $19,950.52 

J'uy  1, 1892,  amount  covered  by  uncompleted  contracts 764. 64 

—. 20,715.16 

%  1,1892,  balance  available 15,635.07 

AiBOttnt  appropriated  by  act  approved  July  13, 1892 200,000.00 

AiDOQiitaTailableforfisoalyearending  June  30, 1893 215,635.07 

^oiint  (estimated)  required  for  completion  of  existing  project  (ap- 
proved by  Chief  of  Engineers  June  9, 1892)  101,392.00 

^onntthateanbeprofitably  expended  infisoal  year  endins  June  30, 1894  101, 392. 00 
Submitted  in  compliance  with  requirements  ox  seotiona  2  of  river  and 
Wbor  acta  of  1866  and  1867. 


BBPORT  OV  KR.  B.  D.  THOMPSON,  ASSISTANT  BNOINEER. 

United  States  Engineer  Office, 

Wilmingtony  N,  C,  June  SO,  1892. 

«AJOli:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  im- 
PWvemeut  of  the  Cape  Fear  River,  North  Carolina,  at  and  below  Wilmington,  for 
"W  fwcal  year  ending  J  uue  30,  1892. 

j:^G  92 74 
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t'p  to  Jnlj  U  l^'ih  thfi  fffUowiM  work  I'then  in  use)  Imd  been  completed  on  t 
rtrei,  tbe  deptbn  of  all  diedf^ed  rhannels  referring  to  mean  low  water. 


I/Malitj  of  «ir*tl;;1n|f. 


i  li^D^fa  of 
channel. 


Wflmmrt'm  .SU«*I 

AJHsP>t/*r  '  rr^-k 

firiifi««Wk  VAv*T>h*m\ 

tMMMnA  iUif  fjiUc»d 

LilHpTif  SIk*! 

(Hd  Bnif*" « i'  k  rv,r* 

MMnii^ht  >h*<U 

B«aiv^«  Foibt 

Kew  too««  Manb  OjotUiin  vidtlj; 


A  continnooji  etone  dam  3i  miles  long,  with  a  top  width  varying  from  5  to  6  fee 
and  riniDg  oJ^  feet  above  low  water,  extending  from  Zekes  Island  to  themarshfls,  h« 
been  C4>mpleted.  A  channel  had  been  dredged  entirely  across  the  bar;  at  theontei 
crest  the  least  depth  was  18  feet  over  a  width  of  200  feet,  while  on  the  inner  shoali 
the  available  depth  did  not  exceed  17  feet  in  a  crooked  channel.  All  work  was  ii 
progre<is  Jnly  1.  1891. 

Dredging  nnder  the  project  of  1889,  to  secure  a  channel  of  20  feet  depth  at  meai 
low  water  270  feet  wide  from  Wilmington  to  the  ocean,  continued  under  an  unfin 
iahed  contract  with  Mr.  P.  Sanford  Ross,  dated  Decemlier  24, 1890,  from  July  1, 1891 
to  June  2.  1892,  when  the  main  contract  was  satisfactorily  completed.  During  thii 
period  405,227  cubic  yards  of  Rand,  mud,  and  roots,  47  logs,  432  cypress  and  21  pini 
stumps  were  removed  from  54,300  linear  feet  of  cutting  fl  to  38^  feet  wide,  leaviiu 
channels  through  shoala  as  follows: 


Kame  of  shoaL 


Wilmlncton 

Alligator  Creek  . 

Bnmawick  River 


Excavated, 


Cu.yds. 

48.881 
222,880 

133,456 


'L-)gl. 


6 
10 

81 


SfnmpB, 

cypreea 

ana  pine. 


453 


Cleared  chaniieL 


Length. 


Feet. 
3,200 
9,900 
3.379 
4,321 


Width. 


Feet. 
270 
14g 

37 
•74 


DeptI 


Feel. 


2 

a 


•Partially  completed. 

All  the  ahove  work  was  done  by  two  clamshell  dredees,  Nos.  5  and  7,  No.  5  workini 
continuously  from  July  1,  1891,  to  May  19,  1892,  and  No.  7  from  January  4, 1892,  tc 
June  2,  1892. 

The  large  number  of  stumps  encountered  at  Brunswick  River  Shoal  has  materiallj 
increased  the  cost  of  work  at  that  locality.  The  largest  measured  stump  remoTed  wt» 
72  inches  in  diameter  across  the  toji  and  12  feet  in  diameter  across  the  roots;  sevenl 
others  exceeding  this  in  size  were  taken  out,  but  being  too  heavy  to  be  put  on  the  deck 
of  the  scow,  were  lashed  to  it  and  thus  taken  to  the  dump  ground.  Besides  ths 
stumps  at  Brunswick  River  Shoal  the  dredge  removed  from  the  channel  portions ^f 
an  old  war  obstruction  consisting  of  heavy  10  by  10  inch  timbers,  armed  with  rafl- 
road  iron,  and  150  yards  of  ballast  rock.  All  material  excavated  was  removed  ia 
scows,  dnmpage  fVom  Wilmington  Shoal  being  put  above  Hilton  Bridge  in  the  North- 
east River,  and  dumpage  from.  Alligator  Creek  and  Brunswick  River  Shoals  beisg 
put  in  a  slough  near  the  mouth  of  Brunswick  River,  and  in  a  pocket  near  the  "  Dnm 
Tree." 

Under  a  supplementary  agreement  entered  into  with  the  contractor  May  16, 1892, 
Dredge  No.  5  was  on  May  20,  1892,  put  to  work  redredging  a  shoal  that^had  been 
formed  in  the  lower  part  of  the  new  Snow's  Marsh  Cut.  Since  that  time  39,443  cnbi« 
yards  of  material  have  been  removed,  leaving  a  channel  of  40  feet  width  and  18  feet 
depth  entirely  through  the  shoal.  Dumpage  was  placed  in  the  angle  of  the  M 
Hnow^H  Marsh  Cut  and  on  the  west  side  of  the  deep-water  pocket  below  the  soathen 
end  of  the  same  cut. 

The  suction  dredge  Woodbury  hm  been  employed  almost  continuously  during  thi 
year  In  dredging  in  the  Baldhead  Channel  across  the  bar  and  in  the  new  Snow*i 
Marsh  Channi'I.  In  Deteinber  the  boat  was  laid  up  ten  days  for  repairs,  during  whid 
time  a  new  rotary  pump  was  put  in  and  general  repairs  made  to  the  hull,  rndds 
jioNt,  and  shuuthing. 
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following  is  a  statement  of  the  number  of  days  worked  and  the  material  dredged 
^his  boat  daring  the  year : 


Month. 


1891. 

r— .• 

^nit 

)t«;iDber 

x>l)er 

v^ember 

c«aiiber 

1892. 

niiAry 

brnuy 

irch 

[»Til 

»y 

UM 

Total , 


Dredgine  done  and  number  of 
days  dredged. 


Bar. 


Dayt. 

Ou.ydt. 

13 

5,835.0 

8 

3.517.4 

20 

7,672.8 

4 

1,687.4 

12 

4, 576. 5 

6 

1,958.9 

12 

1,000.3 

10 

4,861.4 

14 

6,211.9 

5 

2,485.6 

2 

-  1,040.1 

6 

1,942.0 

Snow'a  Marsh. 


Dayt. 

5 
14 

3 
19 
10 

0 


13 
12 
10 
20 
17 
18 


110     46,599.2 


150 


Ou.  yds. 
1, 810. 2 
5,410.4 
810.8 
7, 186. 0 
2,955.9 
2,818.3 


3, 955. 2 
3, 814. 2 
3,741.3 
10, 281. 2 
9,406.0 
6,715.0 


Total. 


Days. 


58, 904. 5 


18 
22 
23 
23 
24 
*14 


25 
22 
24 
25 
tl9 
23 


260 


Yards. 


7. 646. 1 
8, 027. 8 
8, 383. 6 
8, 873. 4 
7, 532. 4 

4. 777. 2 


8.864.5 
8, 675. 6 
9. 953. 2 
12,766.8 
10, 44C.  1 
8, 657. 0 


105, 503. 7 


Coat. 


$1, 258. 12 
1,019.71 
1. 051. 52 
1, 042. 16 
1, 869.  75 
1, 356. 62 


1,181.37 
1, 118. 67 
1, 265. 34 
1, 250. 74 
1. 251. 02 
1. 109. 62 


14,774.64 


*  Laid  Tip  for  repairs  ten  days. 


f  Laid  up  for  repairs  four  days. 


.The  cost  of  operating  this  dredge  has  been  $14;774.^,  or  at  the  rate  of  14+  cents  per 

yard  of  material  excavated.    This  cost  includes  $100  to  $150  per  month  for  dcterio- 

ntion  of  plant,  repairs  of  all  kinds,  snperintendence,  and  all  other  expenses  directly 

chargeable  to  the  work.     The  amount  of  work  performed  is  greater  than  that  of 

my  previons  year  in  the  history  of  the  boat. 

The  work  done  on  the  bar  has  been  the  maintenance  and  deepening  of  a  channel 
200  feet  wide  and  17  feet  deep  from  Baldhead  to  the  ocean.    The  work  in  Snow's 
Marsh  Channel  was  the  maintenance  of  the  dredged  channel  to  its  original  depth 
and  the  partial  removal  of  a  shoal  which  was  afterwards  worked  on  under  the  sup- 
plemental agreement  of  May  16,  1892. 
Examinations  and  surveys  were  made  during  the  year  of  all  the  dredged  channels, 
of  the  bar,  the  Baldhead  beaches,  the  Snow's  Marsh  Shoal  and  vicinity,  and  of  the 
^p-  All  the  dredged  channels  are  maintaining  the  dimensions  to  which  they  were 
originally  dredged  except  as  follows : 

At  LiUipnt  shoaling  has  occurred  in  the  angle  entirely  across  the  cnt  to  a  mini- 
iDom  depth  of  15  feet  for  a  length  of  300  feet ;  the  eastern  side  of  the  lower  reach  has 
uoaled  for  its  entire  len^h  (6,400  feet)  for  a  width  of  75  to  200  feet  to  an  average 
depth  of  14  feet.  Excepting  at  the  angle,  there  is  still  a  continuous  channel  entirely 
tuoQgh  the  shoal  of  16  feet  depth  with  a  minimum  width  of  70  feet  for  a  short  dis- 
HDce  only.  Some  slight  shoaling  has  also  occurred  in  the  upper  reach  but  nothing 
twt  will  affect  navigation. 

.^Midnight,  on  the  east  side  of  the  cnt,  at  and  below  the  angle,  for  a  lenj^rth  of 
W  feet  and  a  width  of  from  50  to  150  feet,  the  minumum  depth  of  water  is  15.5 
^t'  There  is  also  slight  shoaling  at  the  northern  end  of  the  upper  reach. 
At  Snow's  Marsh,  two  high  shoals  formed  in  the  new  cut  during  the  year,  one 

^'^'Snated  an  "  AhnAl  A  J*  \unntr  on    thA   AAntwArd  hiHa  nf  f.liA  o.nt  TiAJir  itx  Inwnr  An. 


^ignated  as  "  Shoal  A,"  bem^  on  the  eastward  side  of  the  cut  near  its  lower  en- 
yjce,  the  other  "  Shoal  B,"  being  in  the  west  side  of  the  cut  in  the  immediate  vicinity 
^^  Bqoj  >fo.  11.  The  Woodbury  has  worked  on  both  these  shoals  at  different  times 
^Qnngthe  year,  but  in  May,  18SK2,  the  situation  became  so  serious  at  **  Shoal  A''  that  it 
T**  Jecided  to  redredge  a  channel  80  feet  wide  and  18  feet  deep  entirely  through  it. 
«  Shoal  B,  the  available  channel  width  with  16  feet  depth  is  now  100  feet,  while  at 
°M  A  there  will  bo,  at  the  completion  of  the  present  dredging,  a  channel  of  80  feet 
*^Jth  with  18  feet  depth  and  of  122  feet  width  with  14  feet  depth. 

Ai  all  other  places  in  the  cut  the  average  depth  is  over  16  feet  for  233  feet  width. 

The  Snow's  Marsh  Shoal  is  now  the  govemiug  factor  in  the  future  improvement 
Jw maintenance  of  proposed  channel  depths  of  the  river.  The  material  of  which  it 
^<^inposed  consists  of  Ik  fine  sand  mixed  with  a  sticky  mud;  the  sand  yields  quite 
^il.y  to  the  action  of  the  pump  but  the  mud  does  not.  While  shoaling  at  this  par- 
wcular  locality  was  expected  on  account  of  the  new  conditions  of  the  river,  its  con- 
wnaaoce  may  necessitate  in  the  near  future  the  construction  of  deflecting  jetties  and 
^ing  waUs  to  secure  a  permanent  channel. 

On  the  bar  a  gradual  improvement  in  conditions  is  observable.  While  the  availa- 
W«  depth  of  wat-er  is  no  greater  than  last  year,  t^e  channel  on  the  outer  crest  has 
jwntained  its  depth  of  18.1  feet  without  aid  from  the  Woodbury,  the  distance  from  the 
^foot  curve  inside  to  the  20-foot  curve  outside  now  being  750  feet.    The  deep  water 
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pocket  just  inside  the  onter  bar  has  extended  itself  in  wai:d  500  feet.    The  inner  shoa\«, 
now  3,500  feet  inside  the  out.er  bar,  have  gradually  sharpened  their  cresta  under  the 
action  of  the  Woodbury  assisted  by  the  natural  scour,  while  the  work  of  the  year  lias 
materially  straightened  the  channel  bver  them.    These  shoals  carry  17  feet  at  mean  low 
water.    The  main  channel  now  in  use  in  the  Ticinity  of  the  shoals  is  to  the  westward 
of  the  center  range  lights. 

The  bar  channel  is  also  obstructed  in  the  vicinity  of  the  shoals  by  the  wreck  of  aa 
old  gunboat,  which  lies  about  100  feet  to  the  westward  of  the  center  range  li^jlite. 
An  effort  was  made  during  the  past  year  to  remove  it  by  the  use  of  the  river  pl»»*» 
and  portions  of  the  boiler  were  taken  out.    The  conditions  attending  the  prosecution 
of  the  work  wore,  however,  unfavorable,  and  it  was  in  November,  1891,  temporat'ily 
abandoned.    Available  plant  is  unsnited  to  bar  work  and  proba'bly  the  most  econoi^^ 
cal  way  to  get  rid  of  the  obstruction  is  to  contract  with  some  one  fully  equipped  wi-^^ 
wrecking  appliances  to  remove  it.  ^ 

The  dam  was  in  good  condition  when  last  inspected  and  it  appears  probable  tf^^^^ 
the  limit  of  subsidence  was  reached  several  years  ago.     The  swashes  appear  to 
steadily  closing  and  the  whole  area  included  between  the  present  beach  line  and  t- 
dam  gradually  shoaling.    No  material  changes  have  occurred  in  the  shore  lin» 
Zekes  Island  and  Federal  Point. 

At  Baldhead  Point  the  beach  remains  in  about  the  same  condition  aa  last  year, 
cepting  that  some  accretions  have  occurred  on  the  seaside. 

At  Oak  Island  the  beach  line  shows  further  erosion  at  the  point  .and  opposite  Fc 
Caswell,  while  the  accretion  still  continues  to  the  westward  towards  Oak  Isli 
Light-house. 

The  condition  of  plant  as  a  whole  is  only  fair.  The  suction  dredge  Woodhurj/h 
now  been  in  use  on  this  river  since  1873  and  will  soon  require  some  extensive  repaii 
The  steamer  Easton,  used  as  a  dispatch  boat  and  for  towing,  also  begins  to  she 
signs  of  age  in  the  hull.  Both  of  these  boats,  however,  still  render  excellent  servii 
The  launch  Oklahoma  is  practically  unserviceable;  the  hull  is  rotten  and  the  boiU 
too  small  for  the  engine.  Of  the  other  plant  1  pile-driver,  1  coal  and  water  scow, 
drag  scow,  and  1  deck  scow  are  in  good  condition;  7  other  scows  are  fairly  w( 
preserved,  while  1  steam  hoister  and  3  scows  are  worthless. 

The  plant  is  valued  at  $18,500.64. 

The  work  still  to  be  done  under  the  present  project  approved  June  9,  1892,  to 
cure  18  feet  depth  at  mean  low  water  from  the  bar  to  Wilmington,  and  of  as  gr( 
width  as  funds  will  allow  in  the  next  two  years,  is  estimated  as  follows  for  widths 
150,200,  and  270  feet: 


Name  of  shoal. 


Alligator  Creelc 

Brunswick  River '., 

Logs  and  Big  Inlanfl 

Keg  l8land  (extension  of  Lilliput) 

Lilliput 

Old  Brunswick  Cove 

Midnight 

Reaves  Point 

Kew  Snows  Marsh 

Total 


Length 
of  chan- 
nel. 


Feet. 
8,860 
6,600 

11.000 
3,300 

12.600 
2,000 
9,500 
2,000 

11,300 


67,160 


Excavation. 


150  feet 
width. 


0^.  yds. 


81,019 
234,166 

71,042 
382, 222 
114, 236 
191, 389 

35,695 
896,111 


1,505,880 


200  feet 
width. 


Cfu.  yd$. 

58,000 
122. 474 
312, 222 

94,722 
509.629 
152, 315 
255,185 

47,593 
628, 148 


2,080,288 


270f««t 
width. 


Cti.  yd». 
136. 09^7 
180,  Sir 
421.500 
127,875 
688,000 
205,625 
344,500 
04.250 
719.000 


2,881,357 


Appended  to  this  report  is  a  tabulated  statement  giving  the  names  and  tonnage  of 
all  steamers  plying  on  the  Cape  Fear  River. 

The  expenditures  of  the  year  have  been  $97,850.64,  viz :  For  dredging  in  river, 
$88,647.51;  for  work  on  the  bar,  $9,203.13,  as  follows: 

For  construction  and  general  repair  of  plant ., $958.29 

For  care  of  property 2, 253. 50 

For  general  superintendence 5, 633. 76 

For  detailed  surveys 1,067.86 

For  contract  work-. 74,760.06 

For  other  general  work 13, 177. 17 

Cost  of  contract  dredging  per  yar4  (all  expenses) cents . .  .16 

Cost  of  dredging  per  yard  by  United  States  suction  dredge  Woodbury, 

cents , .14 
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The  work  done  on  this  river  to  date  lias  given  across  the  shoals  a  continuous  chan- 
nel of  20  feet  depth  with  width  varying  from  270  to  37  feet  from  Wilmington  7  miles 
to  Logs  and  Big  Islands  shoal;  thence  16  feet  depth  and  width  varying  Irom  70  to 
270  feet  13  miles  to  Snows  Marsh,  excepting  300  feet  in  length  at  Lilliput  Shoal, 
irhere  the  depth  is  15  feet;  thence  16  to  18  &et  depth  with  width  varying  from  80 
to  233  feet  9  miles  to  ocean  bar,  and  thence  a  least  depth  of  17  feet  with  a  width 
varying  from  100  to  300  feet  to  sea. 

Messrs.  D.  S.  Bender,  O.  B.  Fulford,  inspectors;  Capt.  J.  W.  Woodside^  Kobt.  C. 
Kerritt,  and  Miss  Florence  WUlis  have  had  charge  respectively  of  dredging  opera- 
tions, the  Woodbury,  survey s,  and  the  clerical  work,  and  all  have  rendered  efficient 
Bervice. 

Very  respectfully,  yonr  obedient  servaat, 

E.  D.  Thompson, 
U,  S.  Assistant  Engineer, 
j.  W.  S.  Stanton, 

Carps  of  Engineers,  U,  S,  A» 


lAei  of  steam  vessels  plying  on  the  Cape  Fear  Biver,  North  Carolina,  at  and  leUw 
Wilmington,  or  regularly  entering  the  Port  of  Wilmington,  N,  C,  during  the  fiscal  year 
ending  June  SO,  1892. 


Name  of  vessel. 


Blanche 

Atex.  Jones.. 
Italian 

Compton  .... 

lAvreaoe!!.'- 
Cbw.Kilhun 

Pastime 

Anns. 
C.f.D.* 

y.tp...;;;; 

Ifavasaa 

Bow?::-- 


'WQaington 

y«»Patt...., 
Aenw 


Pe 
Belts. 

-A- P.  Hurt.. 

CapeTear....'! 

B-iCaitJiison.. 

Ifeoeftctor 

Pswoee 

Croatsn 


tonnage. 


Porta  between  which  they  p]y  and  number  of  round  trips  made. 


47.12 

60.37 

29.37 

63.94 

13.35 

10.54 

«.M 

14.14 

80.32 

4.00 

9.10 

8.00 

5.00 

110.09 

42.83 

1&04 

89.15 

14.03 

48.96 

5a57 

60.94 

140.11 

150.32 

140.72 

637.79 
858.94 
827.25 


Harbor  and  sea  towinr. 
Do. 
Bo. 
Harbor  towing. 
Bo. 
'     Do. 
Do. 
Pleasure  boat. 
Harbor  towing. 
Do. 
Do. 
Do. 
Pleasure  boat. 

eily  trip  to  Southport,  8  months ;  3  daily  trips  to  Carolina  Beach,  4 
onths. 
ily  trip  to  Southport  4  months;  1  daily  trip  to  Carolina  Beach,  4 
onths. 
weekly  trips  to  Town  Creek  until  March,  1892. 
Semiweekly  trips  to  Long  Creek  until  February,  1892. 
IrreffuLar  alps  up  North  JSast  River. 
Semiweekly  trips  to  Point  Caswell  until  March,  1892. 
Semiweekly  trips  to  Point  Caswell  since  March,  1892. 
Semiweekly  trips  to  Clear  Knn. 
Begular  steamers  between  Wilmington  and  Fayetteville,  K.  C. 
4  trips  per  week  each  way. 


\ 


(New  York  and  Wilmington  S.  S.  Co.  2  trips  per  week  to  February  15, 
1892:  Since  then  1  trip  per  week  between  l^ew  York  and  Wilniing* 
ton.  Between  WUmmgton  and  Georgetown,  2  trips  per  week  to 
B^broaxy  16, 1892}  alnoe  then  1  trip  per  week. 
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Depth  of  water  from  the  ocean  to  TFUmington  in  the  Cape  Fear  Eiver,  Norih  Carolina, 

from  17^3  to  1892. 

[Depths  refer  to  mean  low  water  unlesa  otherwise  stated.    Average  rise  of  tides  at  the  har,  4|  feet;  at 

WihniDgton,  2|  feet.] 


On  the  bar. 

New 
inlet. 

Channel 
depths 
bar  to 

Wilming- 
ton. 

Year. 

Bald- 
head 
(east) 
chan 
nel. 

Oak  Island 
western  chan- 
nel. 

Authority  for  statement. 

Outer 
bar. 

Inner 

bar 

(rip). 

1733. 

Feet. 

14 
16 
10 
15 
9 

Feet. 
6  " 

Feet. 
9 
9 

\ 

Feet. 

FeeL 

Edward  Mosely. 
James  Wimble. 

1738 

13 

1794.. 

Capt.  N.  Holland. 
Joshua  Potts. 

1797  . 

6 

1820  - 

Mi\j.  Kemey.U.  S.  Topographical  £ng;ineeKS. 
Hamilton  Fniton. 

1823.. 

*7* 

tio 

t9.2 
tl2.5 
tl3 

182C.. 

Petition  to  Congress  by  citizens. 
Lieat.  A.  J.  Swift,  U.  S.  Engineers. 
Do. 

1S27.. 

1836.. 

1838.. 

Walter  Gwynir  and  others. 
Capt.  Glynn,  U.  S.  Navy. 
Pilot-s  and  others. 

1839.. 

8 
8 
8 

7i 
8 

9 
8" 

9 

7 

10 

7 
8 
8 

18.50.. 

1851.. 

U.  S.  Coast  Survey,  Capt.  Maflii. 
Do. 

1852.. 

1853.. 

Prof.  A.  D.  Ksrhe  and  others* 

1853.. 



*7i 

Col.  de  Russey. 
Capt.  Woodbury. 
Do. 

1854.. 

9 

8-10 

7 

7 

• 

1855.. 

1 

1858.. 

8 
8 
7 
9 
9 
10 

11-iiX 
11 

13 
14 
14 
14 

14 

14 

13.5 

14 

15 

15i 

17 

17 

17 

8 

8 

121 

8 

8 

U.  S.  Coast  Survey  chart. 
Do. 
Do. 

1866.. 
1871.. 

9 

1872. . 

10 

W.  I.  VinaL  U.  S.  Coast  Surrey. 
Capt.  C.  BTPhllllps. 
Do. 

1873.. 

1874.. 

9 

9 
9 
12 
11 
11 
11 
11 
11 
11 
12 
12 
12 
16 
14 
14 
14 
16 
16 

:i5 

1875.. 

Do. 

1876.. 

Annual  Report  1876. 
Annual  Reports  and  maps  of  H.  "J^^^ffn 
Annual  Roitort  1878-*79. 
Annual  Report. 
Do. 

1877.. 
1878.. 

'  ■*i2  ■ 

12 
12 
12 
12 

4 

7-8 
7-9 

6.5 

7.4 

1879.. 

1880.. 

(>lo»ed . . 

1881.. 

Do. 

1882.. 
1883.. 

Do. 
Do. 

1884.- 

Do. 

1885.. 

1 

Do. 

1886.. 

14 

7-8 

Do. 

1887.. 



Do. 

1888.. 

1 

Do. 

1889.. 

1 

Do. 

1890.. 

1 

Do. 

1891.. 

Do. 

1892.. 

Do. 

•Low  water. 
tHi^k  water. 
X  This  depth  is  for  a  distance  of  300  feet  only;  eveicy whore  else  the  depth  is  not  less  than  16 
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Commerce,  foreign  and  domestic,  for  the  years  ending  December  SI,  1890  and  1891, 


Articles. 

Quantity. 

Bate. 

Value. 

Tonnage 
1891. 

1890. 

1891. 

1890. 

1891. 

1800. 

1891. 

Eseportt.            ^ 

Obtton bales. 

Spirits  turpentine  .caeks. 

Ro«tn barrels . 

Tar do.. 

Crude  turpentine do. . 

Ltsmber Mfe<!t. 

Pitch barrels. 

Peanuts bnshels . 

Cotton  goods cases. 

164,666 
70,285 

385,523 
71.049 
19,082 
40,065 
5,315 
73, 121 

194,742 

60,846 

304,818 

70,866 

15,803 

29.580 

5.275 

87,271 

2,480 

536 

1,687 

5,959 

11 

2,923 

$52.00 
18.70 
1.09 
1.47 
1.99 
13.00 
1.60 
1.40 

$40.75 

18.72 

1.34 

1.71 

110 

17.08 

2.73 

.60 

120.00 

70.00 

5.00 

5.72 

4.00 

2.00 

$8,042,632 

1.314,330 

420,220 

105, 765 

37,973 

520.852 

8,504 

102,369 

$7,935,737 

1,139,037 

408,456 

121,180 

33,186 

503,226 

14, 401 

52,383 

297.600 

37,520 

8,435 

34,085 

.44 

5,850 

4,000,000 

is,  685 

10,648 

50,295 

9,921 

.2,172 

61,765 

737 

1,220 

744 

Yams packafres. 

Paner  stock. .:.... ...do.. 

161 

100 

Shingles M. 

Si>irit«  iorpeutine . .  cases . 
Tar - do.. 

8,935 

5.00 

1 

44,675 

1,438 
2 

••••••••A. 

146 

Misoellaneons 

3,600,000 

63,334 

Total 

14,097,320 
7,350,000 

14,693,120 

8,500,000 

23,093,120 
1,645,800 

231,437 
113,306 
344,743 

Imports, 
MisceUaneoas  (estimated) 
Toial  exports  and  imports. 
Total  oooiinerce,  1891 

-1.814 

Foreign  commerce  for  189L 


Articles. 


Cotton bales. 

Bosin barrels. 

Tar do.. 


Pitch. 


, do.. 

Spirits  turpentine gallons. 

lumber TMfeet. 

Sbingles M. 

Misrwlaneous 


Total 


Quantity. 


138,874 

279,329 

5,890 

131 

1,224,545 

14,281 

1,776 


Value. 


Exports. 


$5,659,552 

864.156 

10,076 

358 

439.425 

224,006 

10,161 

1,812 


6,709,546 


Imports. 


$200, 702 


200,762 


Siatemes^t  of  vessels  of  100  tons  and  over  at  the  port  of  Wilmington,  for  the  years  ending 

December  31,  1890  and  1891, 

[Furnished  by  Capt.  Joseph  Price,  harbor  master.] 


1890. 

1391. 

Vessels.' 

Tons. 

Vessels. 

Tons. 

American 

223 
109 

104,493 
86,487 

252 
133 

107.901 
71, 431 

1V«t*I    -    ., ...................'.... --T-tT- 

392 

190,080 

385 

179,332 

>  IT  m^M  •••  •  ""  "-  —  ----""■•■.••••••••••••••••••••••••••••••• 
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Entrancess  clearances,  and  vessels  documetticd  for  years  etiding  December  SI,  1890  and 

1891, 

[Fr<un  cnstom-house  records.] 


^ 

0 

1800. 

1801. 

Foreign : 

160 

171 

223 
220 

132 

CIPArHiices. 

101 

American ; 

£n trances 

♦134 

f^lnAriiTinAK -- __                                    . 

*82 

Total 

792 
73 

520 

Vessels  documented 

66 

*  These  fibres  are  complete  as  regards  foreign  vessels  only.  Vesssols  arriving  and  clearing  to  and 
for  domestic  ports  are  not  compelled  to  enter  and  clear;  therefore  the  number  as  above  reported  does 
not  include  all  domestic  vessels.    All  the  above  vesseLs  are  of  100  tons  and  upward. 


Tonnage. 


Tessels. 


Steamers  .. 

Barks 

Brigs 

Schooners 

Total 


Foreign. 


No. 
23 
83 
13 
14 


132 


Tons. 

27,426 

38.481 

3,891 

2,133 


71,431 


Anerican. 


No, 

86 

1 

5 

160 


252 


Tona. 

62,126 

607 

1,505 

43,763 


107,901 


Total 


385 


179, 


The  above  statistics  are  based  npon  report  of  Assistant  Engineer  E.  D.  Thompso; 
after  much  correspondence  and  conversation  with  steamship  agents^  oiistom-ho 
officials^  harbor  master,  and  prominent  shippers  and  merchants. 


Cape  Fear  helow  Wilmingian* 


APPROPRIATBD. 


Pate. 


Har.    2, 1829  to  July  22, 1854 


July  11, 
Mar.  3, 
June  10, 
Mar.  3, 
June  23, 
Mar.  b, 
Aug.  14. 
June  18, 
Mar.  W. 
June  14. 
Mar.  3, 
Auff.  2, 
July  5. 
Aug.  5, 
Aug.  II, 
Sept.  19, 


1870 

1871 

1872 

1873 

1874, 

1875 

1876 

1878 

1879 

1880 

1881 

1882 

1R84. 

1886 

1888 

1890 


I 


$100,000 
75.000 
100,000 
100,000 
150,000 
150,000 
132,500 
160,000 
100,000 
70,000 
140,000 
225.000 
200,000 
157.500 
245,000 
170,000 


Aggregate. 


$36.%32& 


100,000.., 
175, 000. 9C^ 
275.000.01^ 
375. 000.  OO 
525,000.09 
675,000.09 
807,500.00 
967,500.00 
1,067.500.00 
1,137,500.00 
1,277,500.00 
1,502,500.00 
1,702,500.00 
1,860,000.00 
2,105,000.00 
2,275,000.00 


•Balance  of  $3,728.07  turned  over  to  surplus  fund. 
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Cape  Fear  heiow  Wilmington — Continued. 


EXPENDED. 


Fiscal  year  ending  June  30~ 


tol85B 


1811  ... 

1873.. 

1874.. 

1875... 

1870.. 

1877.., 

1878.., 

1879.. 

1880.. 

IW^l., 

1882.. 

1883.. 

18ik-. 

1385. 

1886. 

1887. 

1888. 

im. 

18M. 
Ml. 


$102. 

75, 
106, 

92, 

86, 
188. 

67. 

87. 
131, 
103, 

89, 

82, 
119, 
138. 
159. 

65. 

76, 

77. 

52, 
189, 

65, 


514. 18 
436. 49 
112.65 
985. 13 
664.12 
564.71 
290. 47 
374. 01 
467. 06 
981.  73 
559.13 
519. 58 
638. 22 
995.  42 
256. 03 
332.  81 
254.  51 
OHO. 89 
888.33 
961.40 
64&74 


Aggregate. 


1359,500.85 


102, 

177, 

284, 

377, 

463, 

652, 

719, 

806, 

938, 

1,042, 

1. 131. 

1,214, 

1,334, 

1,473, 

1,632. 

1. 697, 

1.773, 

1.851, 

1,903, 

2, 093, 

2, 159, 


514. 18 
950.67 
063.32 
048.45 
712. 57 
277.28 
567.76 
941.76 
408.82 
390.  55 
949.68 
469.26 
107.48 
102, 90 
358.93 
691. 74 
916.25 
036. 14 
924. 47 
885. 87 
534.61 


FREIGHT  TRANSPORTED. 


Fiscal  year  ending  Jnne  30— 

Tone- 

Yolae. 

1870 

220,000 

$13, 500, 000 
30. 886, 928 
11, 899, 491 

M71 

1873..         

im....      • 

12,  500, 000 
17  216.130 

1880 

im .,     

16  330  000 

m...    

16, 968, 193 
19, 654, 738 
21, 102, 189 
20,246,664 
21,447,320 

1888...    

I8»...    

w»...     ' 

325, 512 
346, 557 

1»1 

. 

L  20. 

niPROVEMENT  OF  LOCKWOODS  FOLLY  RIVER,  NORTH  CAROLINA. 

This  Stream  flows  into  the  Atlantic  12  miles  west  of  the  mouth  of 
tlie  Cape  Fear  River. 

It  is  navigated  by  three  small  vessels  from  its  mouth,  about  23  miles 
by  river,  to  Lockwoods  Folly  Bridge.  Above  this  bridge  and  for  about 
13  miles  below  it,  the  stream  flows  through  a  thickly  timbered  swamp, 
on  emerging  from  which  it  sweeps  in  the  remaining  10  miles  to  the  ocean 
in  large  "oxbows"  back  and  forth  through  a  broad  marsh  bounded  by 
pine  barrens  on  either  side. 

Its  navigable  part  is  midway  between  and  only  15  miles  from  the 

Cape  Fear  River  on  the  east  and  fhe  Waccamaw  River  on  the  west, 

which  have  been  improved  by  appropriations  aggregating  to  this  date, 

respectively,  $2,378,250  and  $77,900.    It  is  so  tortuous  its  navigable 

length  of  about  23  miles  penetrates  only  about  8  miles  in  an  air  line 

from  the  coast,  and  the  arable  laud  upon  whicli  its  commerce,  excepting 

]ainberand  naval  stores,  must  depend  is  restricted  between  the  sterile 

belt  of  sand  bai:rens  along  the  coast  to  the  south  and  the  extensive 

twcts  of  swamp  about  its  source.    (See  accompanying  section  from  the 
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map  of  the  State  of  North  Carolina.)    The  country  between  it  and  t^^ 

Cape  Fear  River  is  sparsely  populated,  little  cleared,  little  cultival 

and  very  sandy  and  poor,  but  the  dry  and  practicable  land  which,  at^ 

few  points,  penetrates  the  swamp  to  the  river  on  its  other  (west)  ban. 

is  said  to  give  access  to  quite  extensive  and  fertile  farms.  ^^^^^ 

The  production  of  naval  stores,  said  to  hav^  been  large  in  the  regio    ^^^ 
of  this  river,  is  there,  as  elsewhere  in  !N^orth  Carolina,  now  in  decadem 
from  the  approaching  exhaustion  of  the  forests.  Savannah  havingsom 
years  ago  supplanted  Wilmington  as  the  leading  market  for  naval  store- 
in  the  United  States. 

From  a  point  about  7  miles  above  the  bridge  down  to  within  3  mil< 
of  its  mouth  the  width  of  the  river  ranges  from  about  70  to  about  20 
feet,  and  the  dei)th  of  its  channel  from  8  to  15  feet,  being  at  low  wate«r^ 
not  less  than  5  feet,  except  for  about  300  feet  near  Dixons  Landing 
where  it  is  only  3.6  feet.    About  2,000  feet  below  Dixons  Landing 
3  miles  above  its  ocean  bar,  the  river  spreads  to  the  whole  width  oi^ 
one-fourth  to  three-fourths  of  a  mile  between  the  pine  barrens  and  flo^ 
with  an  average  depth  of  less  than  1  foot  at  low  water  for  IJ  miles  over- ^^ 


mud  flats  and  beds  of  oyster  rock.    Below  these  flats,  which  are  knowu^cr 
as  Cross  Rock  Shoals,  the  channel  is  5  to  12  feet  deep  at  low  water  for 
IJ  miles  to  its  ocean  bar.    On  the  bar  the  least  depth  in  its  shiftin 
channel  at  low  water  was,  in  January  and  February,  1892,  6.6  feet. 

The  mean  rise  and  fall  of  the  tides  on  the  shoal  within  the  bar 
about  3^  feet. 

The  project  of  1887,  not  since  modified,  is  to  dredge  a  channel  100  fi 
wide  and  7  feet  deep  at  low  water  through  the  Cross  Rock  Shoal  to  pe; 
mit  vessels  to  draw  6  feet  23  miles  to  Lockwoods  Folly  Town  Bridg 
at  a  cost  estimated  in  1887  at  $40,000. 

During  the  fiscal  year  ending  June  30, 1892,  a  cut  aggregating  2,53 
feet  in  length,  40  feet  wide,  and  5  feet  deep  at  low  water  was  ma' 
partly  through  the  shoals  by  the  removal  of  20,777  cubic  yards  of  oys 
shells,  sand,  some  mud,  and  a  species  of  shell  rock,  the  material  bei 
dumped  in  an  embankment  alongside  the  cut.    The  work  was  done 
the  Atlas  Dredging  Company  under  a  contract  entered  into  with  the:^ 
December  24, 1890,  by  the  officer  then  in  charge,  and  approved  Feb 
ary  7, 1891.    Dredging  commenced  January  4  and  ceased  February  2 
1892,  about  exhausting  the  appropriation  of  $6,000  made  by  the  act 
September  19, 1890,  the  only  sum  thus  far  appropriated  for  the ' 
provement. 

To  connect  the  channel  5  feet  deep  at  low  water  below  the  sh 
with  that  of  the  same  depth  above  them,  giving  a  continuous  chanr 
of  not  less  than  that  depth  from  the  ocean  23  miles  to  the  bridge,  t 
highest  point  to  which  the  river  has  been  navigated,  the  cut  dredg 
as  above  will  have  to  be  prolonged  at  Cross  Rock  Shoals  1,500  fe? 
down  stream  and  4,400  feet  up  stream,  and  a  cut  300  feet  long  w 
have  to  be  made  at  Dixons  landing  where  the  low- water  depth, 
above  stated,  is  only  3.6  feet. 

The  aggregate  length  of  the  cut  when  completed  will  be  8,530  fe 
and  if  dredged  according  to  the  approved  i^roject  to  the  width  of  1 
feet  and  depth,  of  7  feet  there  will  still  have  to  be  removed  216,i 
cubic  yards  at  an  estimated  cost  of  25  cents  per  cubic  yard,  «^ww>^]2-» 
ing,  with  allowance  for  engineering  and  contingent  expenses,  to  $60,0C^^^ 
which,  with  the  $5,000  hitherto  applied,  will  make  the  aggregate  co«^ 
of  the  improvement  $65,000. 

There  has  been  no  steamer  on  the  river  for  many  years,  and  the  only 
vessels  now  navigating  it  are  three,  xis  follows : 
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The  sharpie  Harvest,  of  24.69  tons  net  register,  the  sharpie  Infancy 
A  wt*?  of  14.39  tons  net  register,  and  the  schooner  Samuel,  of  17.5  tons  net 
ro^l*^ter. 

Ttie  Samuel  can  carry  226  barrels  of  naval  stores  and  the  Nancy  Ann 
about  10  cords  of  wood,  and  both  ply  between  Lockwoods  Folly  and 
V^fcTiimington,  jnaking  a  round  trip  each  in  about  a  week  or  ten  days. 
rii-O  Harvest  can  carry  about  28  cords  of  wood  and  runs  to  Southport 
(jvmst^  within  the  mouth  of  the  Cape  Fear  Eiver),  making  a  round  trip  in 
al>4>nt  two  weeks. 

Tliese  vessels,  it  is  said  by  the  master  of  the  Naney  Ann,  pass  with 

f£i>oility  through  the  cut  dredged  as  above,  sailing  through  it  with  fair 

d  or  drifting  through  with  the  strong  current  in  the  cut  when  the 

is  favorable,  or  poling  through  on  slack  water,  for  which  they  can 

without  material  detriment  to  any  important  interest. 

Tlie  cut  can  be  extended  entirely  through  the  shoals  to  a  total  length 

a:r  H,530  feet  with  present  width  of  40  feet  and  present  minimum  depth 

of  o  feet  at  low  water  by  the  removal  of  (approximately)  54,476  cubic 

y-ards,  amounting,  at  an  estimated  cost  of  35  cents  per  cubic  yard,  with 

inei^ease  for  engineering  and  contingent  expenses,  to  $25,000,  making 

w^tlx  the  $5,0iK)  already  applied,  the  final  cost  of  the  improvement 

^30,000,  i^roviding  the  f  25,000  be  appropriated  at  one  time.    If  the 

money  be  appropriated  and  applied  in  instalments  the  cost  will  be 

niuoli  increased. 

Jixne  30, 1892,  on  the  6,200  feet  of  shoals  still  to  be  dredged,  for  a 
distance  of  4,500  feet,  the  depth  of  water  at  low  tide  does  not  exceed  1 
foot. 

If,  after  considering  all  the  foregoing  facts,  it  be  the  purpose  of 
the  Government  to  continue  this  improvement,  it  can  be  effected  with 
least  expense  by  appljring  $25,000  iu  one  contract  to  the  completion  of 
the  ehannel  40  feet  wide  and  5  feet  deep. 

Tlie  details  of  the  work  are  given  in  the  appended  report  of  Mr.  E. 
D.  Thompson,  assistant  engineer,  who  has  faithfully  and  ef&ciently  ex- 
ercised ite  immediate  supervision. 

The  riyei  is  in  the  coUection  district  of  Wilmin^on,  N.  C. 

Money  statement, 

J^y  1,1891,  balance  unexpended $4,980.19 

Jnne  30, 1892,  amount  expended  during  fiscal  year 4, 944. 51 

^^y  1,1892,  balance  unexpended 35.68 

Amount  appropriated  by  act  approved  July  13, 1892 3, 000. 00 

Ajnouat  available  for  fiscal  year  ending  June  30, 1893 3,0a5. 68 

I  Amount  (estimated  in  1887)  required  for  completion  of  existing  project.     32, 000. 00 

cpendedinfisci  ~ 
requirements 


I  ^^oimt  (estimated  m  loo7;  required  tor  completion  ot  existing  project. 

\  t*^^?*  *^**  *^*"^  ^®  profitably  expended  in  fiscal  vear  ending  June  30, 1894    25, 000. 00 

I  ^^bmitted  in  compliance  with  requirements  of  sections  2  of  river  and 


^    Wbor  acts  of  1866  and  1867. 


-.it 


tC^^  BXFOBT  OF  MR.  K.  D.  THOMPSON,  ASSISTANT  EK6INBBB. 

;0,ivm  United  States  Engineer  Opfick, 

^  e^>l  Wilmington^  N,  C,  June  SO,  1899. 

I  Major:  I  have  the  honor  to  submit  the  following  report  on  the  improvement  of 

^;i  l^^ltwoods  Folly  River,  North  Carolina,  for  the  fiscal  year  ending  June  30, 1892. 

*       ft  Up  to  June  30,  l&l,  no  actual  work  of  improvement  had  been  begun  on  this  river. 
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The  main  obstruction  to  tho  navigation  of  this  stream  is  fonnd  in  an  aggregation  of 
oyster  rocks  and  an  extensive  mud  flat  commencing  about  1^  miles  from  the  ocean 
bar  and  extending  upstream  about  1^  miles  to  the  marshes.  This  mud  flat  and  rock 
barricade  is  designated  as  Cross  Rock  Shoals.  It  has  a  width  of  from  one-half  to 
three-quarters  of  a  mile^  and  carries  an  average  depth  at  low  water  of  less  than  1 
foot.  Above  the  shoal  the  river  is  contracted  to  a  width  varying  from  70  to  200  feet, 
and  is  from  8  to  15  feet  deep,  excepting  at  a  point  near  Dixons  Landing,  about  2,00() 
feet  above  Cross  Rock  Shoals,  wnere  the  depth  is  only  3.5  feet  over  a  distance  of 
about  300  feet.  Below  the  shoal  the  channel  is  from  5  to  12  feet  deep  at  low  water 
as  far  as  the  bar.  The  bar  channel  is  somewhat  obstructed  by  two  wrecks,  but  is 
comparatively  easy  to  enter  by  such  vessels  as  now  navigat-e  the  river,  its  low- water 
depth  being  5.5  feet  as  determined  by  soundings  taken  from  the  dredge  while  pass- 
ing in  and  out  in  January  and  February,  1892. 

The  project  of  1887  proposed  to  secure  a  6-foot  navigation  at  low  water  from  the 
bar  to  Lockwoods  Folly  Bridge  by  dredging  through  the  Cross  Rock  Shoal.  The 
operations  of  the  past  year  were  the  beginning  of  work  under  this  project.  All 
dredging  was  carried  on  under  a  contract  dated  December  24,.  1890,  with  the  Atlas 
Dredging  Company,  of  Wilmington,  Del.,  and  covered  tho  appropriation  made  by 
the  river  and  harbor  act  of  September,  1890.  Under  this  contract  the  dredge  Ftm, 
commencing  January  4  and  finishing  February  23,  1892,  removed  20,777  cubic  yards 
of  material  from  a  single  cut  2,530  feet  long  of  the  specification  dimensions  of  40  feet 
bottom  width  and  5  ieet  depth  at  low  water,  the  cut  extending  from  the  natural 
depth  of  5  feet  below  Wild  Horse  Rock  to  the  same  natural  depth  above  Genoa  Point, 
the  distance  dredged  being  approximately  one-third  the  entire  length  of  the  shoal. 
The  excavated  material  was  deposited  in  embankment  on  the  west  side  of  the  cut, 
the  crest  of  the  dumpage  being  fully  50  feet  from  the  edge  of  the  cut  and  rising 
about  8  feet  above  low  water.  JDuring  the  progress  of  the  work  a  break  150  feet  wide 
occurred  in  the  dumpage,  about  1,400  feet  from  its  south  end.  A  considerable  vol- 
ume of  water  passes  through  this  break,  but  no  filling  of  the  cut  has  taken  place. 
The  dredged  cut  is  so  located  that  the  dumpage  from  it  forms  a  training  wall  from 
Genoa  Point,  where  it  connects  with  th^  shore  line  down  to  the  marsh,  opposite  Wild 
Horse  Rock.  The  eflect  of  this  wall  is  the  development  of  a  strong  tidaJ  current 
T^ith  a  scouring  power  sufficient  to  move  oyster  shells.  The  material  excavated 
proved  to  be  a  mixture  of  ovster  shells,  sand,  some  mud,  and  a  species  of  shell  rock 
very  hard  to  dig  and  difficult  to  blast.  Where  the  bottom  and  sides  of  tbe  cut  con- 
sist of  this  rock  little  erosion  can  be  looked  for. 

While  the  channel  was  nominally  dug  to  5  feet  depth  and  40  feet  width,  it  hi 
practically  6  to  8  feet  depth  and 45  to  50  Siet  width,  the  contractors  choosing  to  mak^^ 
it  of  the  latter  dimensions  on  account  of  the  danger  of  dumpage  flowing  oack  intc^r:^ 
the  cut. 

The  work  done  by  the  contractors  is  characterized  throughout  by  much  careful^^ 
ness  and  thoroughness,  and  they  are  especially  to  be  commendea  for  the  larg^^- 
amount  of  voluntary  dredging  at  Wild  Horse  Rook  outside  the  limits  of  the  cut.    "*^^ 

During  the  year  a  minor  survey,  having  for  its  object  the  furnishing  of  data  fc^^— 
the  further  prosecution  of  work  was  made  from  Dixons  Landing,  above  Cross  Roc 
Shoals,  about  3  miles  down  the  river  to  the  bar,  this  survey  embracing  all  portioi 
of  the  Cross  Rock  Shoal,  through  which  dredging  is  to  be  carried,  and  the  channe 
below.    A  general  inspection  oi  the  river  from  8  miles  above  Lockwoods  FoUy  Ri>' 
Bridge  to  tne  shoals  was  also  made  in  May,  1892.    This  inspection  showed  that  wl 
the  (Tnrapage  is  gradually  washing  down  to  high-water  level,  the  cut  is  deeper 
when  dug,  and  tlie  channel  on  the  whole  steadily  improving. 

To  secure  a  continuous  5-foot  channel  from  the  bar  to  Lockwoods  Folly  Bri< 
there  still  remains  to  be  dredged  1,300  feet  from  deep  water  at  Round  Rock  to 
southern  terminus  of  the  cut,  4,400  feet  from  the  northern  terminus  of  the  cut 
deep  water  in  the  marshes,  and  300  feet  across  a  shoal  in  the  marshes  near  DIxl 
Lauding.    At  these  localities  the  prenent  average  channel  depths  are,  respectiv< 
3.5,  0.7,  and  3.5  feet.    To  dredge  a  channel  40  feet  wide  and  5  feet  deep  at  low  wi 
through  the  above  shoals  wUl  require  the  removal  of  (approximately)  54,475  ys 
of  material  at  an  estimated  cost  of  $25,000  to  cover  all  expenses  if  the  work  cai 
done  under  a  single  appropriation:  to  secure  a  channel  of  100  feet  width  will 
quire  the  removal  of  (approximately)  136,187  cubic  y&r<ls,  at  an  estimated  cost 
$55,000  if  the  work  can  be  all  done  under  one  contract.     Tlie  present  needs  of  ni 
gation  do  not,  however,  seem  to  justify  the  expenditure  of  more  than  enough  to  cc: 
plete  a  channel  of  same  dimensions  as  that  already  begun,  while  the  economK 
prosecution  of  work  will  be  best  attained  by  a  single  appropriation  of  $25,000 
complete  all  work  on  this  river  for  several  years.   Any  less  sum  will  faU  to  give  fl 
satisfactory  navigation,  and  the  nature  of  the  improvement  is  such  that  no  practi 
benefit  will  result  until  the  work  is  completed. 

No  steamers  ply  on  this  river,  the  navigation  being  entirely  confined  to  sail  V4 
Information  regarding  them  has  already  been  forwarded  to  you. 
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The  expenditures  of  the  year  have  been  for  dredging  in  river,  $4,795.76,  as  follows: 

For  dredging  20,777  yards,  at  20  cents $4,155.40 

For  general  superintendonco 487. 67 

For  detailed  surveys 152. 69 

Total 4,795.76 

Actual  cost  of  dredging,  per  yard,  23  cents. 
Value  of  United  States  plant,  nothing. 

Dredging  operations  were  carried  on  under  the  immediate  supervision  of  inspectors 
John  A,  DUl  and  Robert  C.  Merritt,  to  whom  thanks  are  due  for  the  faithful  services 
rendered. 

Very  respectfully,  your  obedient  servant, 

E.  D.  Thompson, 
U,  8,  A99\8tant  Engineer, 
Maj.  W.  8.  Stanton, 

Cwpt  of  Engineers,  V.  S,  A. 


COMMKRCIAL  STATISTICS. 

The  commerce  for  the  year  ending  December  31,  1891,  is  estimated  as  follows : 


Class  of  goods. 


gotten  and  products 

Tobacco 

Rk© 

GraijM  aod  foraf^o 

^  fgetablfia  and  truck 

^ve  gtock  and  products. 

^■^b.  oystfre,  etc 

♦''aval  stowa 

Jjomber  and  products 

Jertilixers..:. 

««nenil  merchandise  . . . . 
^oadriea  (iron) 


Total, 


Exports. 


♦4,000 


50 

900 

900 

865 

9,325 

24,750 

2,400 


43,190 


Imports. 


$1,500 


2,500 


2,000 

27,775 

2,400 


3«,175 


Totals. 


$4,000 

1,500 

50 

8,400 

900 

865 

9,325 

24,750 

2.400 

2,000 

27,775 

2,400 


79,365 


Tonnage. 


Tont. 

25 

5 

1 

129 

38 

13 

290 

1,497 

143 

100 

662 

40 


2,833 


jg^n  siiic6'  1887,  $29,365. 

^o  transportation  lines  established  during  year. 
.  ^•>  actual  work  of  improvement  had  b^n  done  up  to  December  31,  1891.     The 

£^^^  in  commerce  is  dne  to  its  natnral  growth. 
j^  tie  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  £.  D. 
^I^^^pson,  made  after  much  correspondence  and  conversation  with  steamboat  cap- 
^^  4Uid  agents,  costom-hoose  officials,  and  prominent  shippers  and  merchants. 


d^Pi 


Lockwoods  Folly  Biver, 


Ei^^^priated  September  19, 1890 

p^^^*ided  fiscal  year  ending  June  30,  1891 

^^t^t  transported  during  fiscal  year  ending  July  30, 1891  (7,000  tons) 


$5,000.00 

19.81 

50,000.00 


L  21. 

IMPROVEMENT  OF  YADKIN  RIVER,  NORTH  CAROLINA. 

t\^5^^  Yadkin  and  the  Great  Pedee  are  one  river  which  flows  from 
\^  ^lue  Bidge,  in  northwesterly  iN'orth  Carolina,  about  465  miles  to 
t\^^^yaw  Bay,  in  South  Carolina.  It  is  called  the  Great  Pedee  from 
t\^    ^ay,  about  194  miles,  to  the  boundary  between  the  two  States,  and 

.^^adkin  thence  to  its  source, 
^^be  Great  Pedee  is  navigable  for  boats  drawing  3 J  feet  through- 
^^hc  year  to  Cheraw,  194  miles  from  its  mouth. 
i       &t>  ^^  Yadkin  is  described  as   "  a  swift,  turbulent,  and  unnavigable 
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The  project  of  1879  was  to  secure  a  minimum  depth  of  2J  feet  a 
dinary  stages  nine  months  annually  throughout  the  64 J  miles 
above  the  railroad  bridge  at  Salisbury  by  building  wing  dams  and  t 
ing  waUs,  and  by  cutting  through  rock  and  gravel  bars,  at  an  est 
ted  cost  of  $400,000.  The  present  project  (of  1887)  is  to  restric 
foregoing  work  to  the  33  miles  next  above  the  railroad  bridge  at  S 
bury,  the  cost  of  which  is  estimated  at  $107,000. 

Between  the  33  miles  of  river  under  improvement  and  Cheraw 
head  of  navigation  from  tidewater,  there  intervenes  a  section  o 
river  111  miles  long,  containing  many  shoals,  rapids,  and  falls,  y^ 
entirely  preclude  any  attempt  to  make  it  navigable.  The. part  oi 
Yadkin  under  improvment  by  the  United  States,  therefore,  not 
lies  far  within  the  State  of  North  Carolina,  but  is  far  remote  £rom 
navigable  channel  connected  with  tide  water,  and  constitutes,  bj 
definition  of  the  Supreme  Court  of  the  United  States  (Treasury  ] 
sions  1613  in  1873,  4376  in  1880,  liTavigation  Laws  of  the  United  St 
1886,  page  150),  navigable  water  of  the  State  of  North  Carolina  in 
tradistinction  from  the  navigable  waters  of  the  United  States,  whicl 
court  defines  to  "  form  in  their  ordinary  condition,  by  themselves  < 
uniting  with  other  waters,  a  continued  highway  over  which  comn 
is  or  may  be  carried  on  with  other  States  or  foreign  countries  in  the 
tomary  modes  in  which  such  commerce  is  conducted  by  water." 
part  of  the  Yadkin  under  improvement  does  not  form  by  itself  o 
uniting  with  other  waters  such  a  continued  highway. 

During  the  fiscal  year  ending  June  30, 1892,  392  linear  feet  of  c 
have  been  built  and  216J  cubic  yards  of  stone  raised  from  the  cha 

The  work  of  improvement  commenced  in  April,  1881,  and  afte 
expenditure  of  $101,544.18  there  is,  June  30, 1892,  no  steamboat  i 
it,  and  it  has  a  channel  40  to  70  feet  wide,  2  to  2 J  feet  deep;  a 
eight  months  annually  navigated  only  by  flat  and  pole  boats. 

The  river  is  in  the  fifth  collection  district  of  North  Carolina. 

Money  stutetnent, 

.Inly  1,  1891,  balance  unexpended $3,4 

June  30,  1892,  anioant  expended  during  fiscal  year 3,  ( 

July  1,  1892,  balance  unexpended 4 

July  1,  1892,  outstanding  liabilities 


July  1,  1892,  balance  available J 

Amount  appropriated  by  act  approved  July  13,  1892 5,  ( 

Amount  available  for  fiscal  year  ending  June  30,  1893 5, « 


Yadkin  iJirer,  North  CaroUtM, 
APPROPRIATED. 


Date. 


Mar.  3,  1879. 
Juno  14,  1880. 
Mar.  3,  J 881. 
Aug.  2,  1882. 
Aug.  5,  1880. 
Aug.  11,  1888. 
8ept.  19,  1890. 


■  v  . 


Amonnt. 


$20,000 
20.000 
12,000 
25,000 
10.000 
10,000 
5,000 


Aggp 
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Fi84*al  year  ending  Jnne  30— 

During 
year. 

Aggregate. 

vo,  ooU.  OSI 

25.  083. 91 
10, 063. 31 
9,  573. 29 
8.  574. 65 
6,  339. 85 
8,650.00 
7, 692. 02 
7, 149. 83 
4, 342. 73 
2, 521. 06 

18,380.89 
34,064.80 
44, 128. 11 
63,701.40 
62,276.05 
68, 616.  90 
77,265.90 
84.057  92 

9M. 

s*—  -  "  "" 

&-• •  

e*i» 

.-k-^f- 

&^ 

f*  * 

■  a  ■ 

92. 107  75 

iSS9  - 

,«-^fk                _ 

96,450.48 
98, 971. 54 

KP*.^ —  - 

M-^-B                               _..............................«-•... 

f^^ 

L  22. 

i:mprovement  op  harbor  at  Georgetown,  south  Carolina. 

O-oorgetown  Harbor  is  that  part  of  the  SampitRiver  at  Georgetown 
urid  immediately  above  the  bar  at  the  couflueuce  of  the  river  Avith  Win- 
^ay.    It  is  about  120  yards  wide,  with  a  channel  depth  of  16  to  37 


feet  at  ordinary  low  water. 

^^l>out  1  mile  above  the  mouth  of  the  Sampit  the  bay  receives  at . 
its  liead  the  Pedee  and  Waccamaw  rivers. 

Greorgetown  is  about  16  miles  from  the  ocean,  is  a  railroad  terminus, 
liad.  a  population  of  2,557  in  1880  and  of  2,895  in  1890,  and  is  the  sea- 
port for  all  the  traffic  on  the  three  rivers  and  their  large  tributaries. 

When  in  1881  a  survey  with  estimate  of  the  cost  of  improving  the  en- 
trance of  the  harbor  was  made,  pursuant  to  the  act  of  June  14, 1880, 
tlie  depth  in  the  channel  on  the  bar  at  the  entrance  to  Winyaw  Bay  was 
about  8|  feet  at  mean  low  and  about  12  feet  at  high  water;  thence  up 
'Winyaw  Bay  to  the  bar  at  the  mouth  of  the  Sampit  there  was  a  channel 
depth  not  less  than  13  feet  at  low  water,  but  upon  the  latter  bar  only 
9  feet  at  ordinary  low  water. 

The  project  of  1881,  not  since  modified,  was  to  dredge  a  channel  200 
feet  Airide  to  the  depth  of  12  feet  at  ordinary  low  water  2,850  feet  in 
length  through  the  shoal  at  the  mouth  of  the  Sampit  River. 

The  cost  was  then  estimated  at  114,151.94  for  dredging  "sand  and 
8and  mixed  with  mud"  found  on  the  bottom. 

The  commencement  of  dredging  and  examination  that  followed  it  re- 
vealed in  the  projected  channel  a  large  number  of  cypress  stumps,  which 
thickly  covered  the  lower  part  of  the  shoal  and  increased  the  cost  of 
the  improvement,  as  estimated  in  1889,  to  $44  500. 

^iueteen  thousand  dollars  having  been  appropriated  ($7,000  by  the 
act  of  August  2,  i882,  and  $12,000  by  that  of  July  6,  1884),  dredging 
vas  commenced  in  December,  1884. 

To  June  30, 1891,  a  channel  12  feet  deep  had  been  dredged  entirely 
through  the  bar,  with  a  minimum  width  of  80  feet,  increased  for  a  part 
of  ite  length  to  100  feet. 

Under  contract  entered  into  December  24,1890,  with  P.  SanfordEoss, 
the  sum  of  $8,000  appropriated  by  the  act  of  September  19,1890,  was 
applied  to  dredging  and  redredging,  which  commenced  November  17 
and  ended  December  11, 1891.  The  details  of  this  work  are  fully  given 
in  the  appended  report  of  Mr.  Eeid  Whitford,  the  very  efficient  as- 
^tmt  engineer  who  has  had  its  immediate  supervision. 


i 
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Jane  30,  1802,  the  minimum  width  of  the  channel  dredged  to  the 
depth  of  12  feet  through  the  bar  is  130  feet. 

Georgetown  is  a  port  of  entry. 

Money  statement, 

Jnly  1, 1891,  balance  unexpended $8,564.27 

June  30, 1892,  amount  expended  during  fiscal  year 8, 189. 39 

July  1,  1892,  balance  unexpended 374.88 

July  1,  1892,  outstanding  liabilities 16.00 

July  1, 1892,  balance  available 358.88 

Amount  appropriated  by  act  approved  July  13,  1892 12, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 12, 358. 88 


bbpobt  of  mb.  bkid  whitfobd,  assistaitr  en6ineeb. 

United  States  Enoineeb  Officb, 

Georgetown,  S.  C,  June  SO,  189$, 

Major:  I  have  tbe  honor  to  make  the  following  report  upon  harbor  at  George- 
town, S.  C,  for  fiscal  year  of  1891-'92: 

Surveifs, — During  October  and  November  last  a  survey  was  made  of  the  drednng 
ground  at  mouth  of  the  Sampit  River.  Map  of  same  has  already  been  forwarded  to 
your  office.' 

Contract  work. — P.  Sanford  Ross  began  dredging  under  his  contract  November  17, 
1891,  and  continued  to  the  11th  of  the  following  nkonth,  when  the  dredge  was  with- 
drawn owing  to  the  exhaustion  of  the  appropriation.  During  the  time  there  was 
removed  from  the  channel  under  process  of  improvement  13,448  cubic  yards  sand 
and  mud,  142  cypress  stumps  measuring  altogether  300.8  feet  in  diameter,  and  14 
logs  measuring  altogether  21  feet,  thus  deepening  to  12.5  feet  deep  at  low  water 
3,310  feet  40  feet  wide;  2,500  feet  20  feet  wide.  This  added  60  feet  to  the  former 
width  of  the  upper  2,300  feet  of  channel  and  20  feet  the  remaining  distance  of  200 
feet  to  deep  water  in  Winy  aw  Bay. 

The  least  clear  width  of  the  dredged  channel  is  now  130  feet.  The  eastern  aide  of 
the  cutting  had  filled  in  some  since  the  dredging  of  1889,  so  that  its  available  width 
was  contracted  from  110  to  about  75  feet  at  several  points.  This  was  redredged,  so 
that  now  the  channel  is  in  better  condition  than  it  has  been  at  any  previous  time. 
The  cost  of  work  was  greatly  increased  by  the  unusual  number  of  cypress  stumps 
and  logs  encountered  and  removed.*  The  progress  map  for  December,  1891,  ahowa 
the  work  completed  and  that  left  to  be  done. 

Commerce, — ^It  is  well  known  that  the  advantage  to  be  derived  by  shipping  f^om 
this  improvement  is  that  vessels  will  be  enabled  to  leave  Georgetown  at  dead  low 
water  and  cross  the  bar  16  miles  distant  on  the  next  high  water.  As  it  has  been  the 
case  before  any  work  was  done  by  the  General  Government,  vessels  were  compelled 
to  leave  this  place  at  high  water  in  order  that  they  might  cross  the  shoal  throufh 
which  the  channel  is  now  being  dredged.  This  arrangement,  of  course,  brought 
them  to  the  bar  after  high  water,  and  too  late  to  go  to  sea  on  tnat  tide.  The  reaalt 
was  that  they  hail  to  wait  for  the  next  high  tide.  Such  delays  have  been  very  annoy- 
ing and  extremely  expensive.  They  are  now  avoided  by  the  existence  of  the  present 
dredged  channel. 

The  accompanying  commercial  statistics  were  collected  through  the  Georgetown 
Board  of  Trade,  with  the  aid  of  Mr.  W.  D.  Morgan,  chairman  of  the  commerce  com- 
mittee of  that  body.  Mr.  Morgan  says  he  considers  the  figures  correct.  A  letter 
firom  him  sent  herewith  explains  itself.  One  steamer  has  been  built,  but  not  yet  pat 
on  a  line  of  transportation.  This  new  line  will  be  established  somewhat  later  in  the 
year.  The  Clyde  steamships  have  run  regularly  and  profitably  to  New  York.  The 
usual  river  steamers  and  Charleston  line  of  steamers,  together  with  seagoing  sail- 
ing vessels  have  been  operated  with  great  regularity  and  dispatch.  The  mms  and 
factories  have  been  profitably  operated  during  the  year. 

In  the  calendar  year  of  1888  tne  commerce  amounted  in  the  aggregate  to  approxi- 
mately 157,521  tons,  in  1889  it  was  about  196,754  tons,  in  1890  it  was  241,648  tons,  in 
1891  it  was  245,082  tons.  This  shows  an  increase  of  87,561  tons  over  that  of  1^,  and 
an  increase  of  3,434  tons  over  that  of  1890, 
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The  Aoeompanying  statement  of  shipping  was  famished  hj  the  costom-lionse  ool- 
leetor  of  this  place. 

Hy  thanke  are  due  to  employ^  under  this  office  for  oheerftd  performanoe  of  their 
daties. 

Yery  reapectfolly,  yonr  obedient  servant 

'  Beid  Whitford, 
ABHatant  Engineer. 
MaJ.  W.  S.  Stanton, 

Cof-p«  of  Enginwr9,  U.  8.  A, 


OOMMBBCIAL  STATISTICS. 

The  commerce  for  the  year  ending  December  31, 1891,  is  estimated  as  follows: 


Claas  of  goods. 


Cotton  md  pvodofita . . 

Siee 

VegPtmbloa  and  tonck. 
LiTeotoek  and  product 

Fish,  oysters,  e€o 

XatbI  stores 

Lumber  sod  mdncift . 
General  merensndise  . 
rias 

Total 


Exports. 


$640,000 

415,000 

8,000 

750 

100.000 

1,273,750 

002,000 

1,600.000 

20,000 


Imports. 


$3,400,000 


Totals. 


$640,000 

415,000 

8,000 

750 

100,000 

1,^.750 

(8)2.000 

6,000,000 

20,000 


4,654,500 


8,400,000 


8,054,500 


Tonnage. 


Ttmt. 

4,000 

4,665 

60 

4 

4,000 

46,803 

60,970 

125,000 

80 


245,082 


Gain  oTer  last  year:  $59,550;  tons,  3^434. 

Transportation  lines  established  during  year:  None. 

The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  Reid 
Whitford,  made  after  much  correspondence  and  conversation  with  steamboat  cap- 
tains and  agents,  cnstom-honse  officials,  and  prominent  shippers  and  merchants. 

OeorgeUnon  Harbor,  South  CiuroUna, 
AP^BOPRIATED. 


Date. 


Jaly4»183« 

▲iigiisiao,lA52 

Augusts  1882 

Julys.  1884 

▲ngasi5,1886 

August  11, 1888 

•       19,1890 

*  Kot  used ;  tamed  over  to  sorplns  ftind. 

t  Balanoe  of  $0.03  tamed  over  to  sarplos  fund. 

EXPENDED. 


Aggregate. 


$3,000 
7,000 
12,000 
17,000 
24,500 
82,500 


Fiscal  year  ending  Jane  30— 


]8B3tol854 

1885 

1B86 

1887 


1801. 


JSNQ9^ 


75 


During 
year. 


$8,433.85 

3,552.19 

4, 636. 46 

211.60 

7, 008. 53 

34.94 

58.16 


Aggregate. 


$2,999.97 
8,433.85 
11,986.04 
16,622.50 
16,834.10 
23.842.63 
23, 877. 57 
28,935.73 
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Georgetown  Harbor,  South  Carolina — Continued. 
FREIGHT  TRAKSPOBTED. 


Fiscal  year  ending  Jano  30 — 


1888. 
1886. 
1886. 
1887. 
1888. 
1888. 
1880. 
1881. 


List  of  vesieU  pljfing  between  Georgetown,  S,  C,  and  other  ports  during  the  year 

December  SI,  1891. 


Names. 


Steamere, 


Pawned 

Ttmfkm 

Benefactor 

Croatan 

Planter 

John  M.  Cole 

Maggie 

Driver 

Rath 

Two  BrotboFB 

Wm.P.Congdon.. 

S.  S.  Brewster 

Emma  A.  Twiggs. 

Maggie > 

Janie 

Emma 

Wm.  C.  Tomer  . . . 
Fearless 


Ket 
tonnage. 


Merchant.... 
Henry  Lloyd 


Total  steamers. 


Sailing  vestela 

MattieMay 

B.T.  Hazard 

Waccamaw 

Hattie  L.  Shoetb 

Anna  M.  Dicken(H)D . . 

John  H.  Cannon 

Ann  E.  Valentine 

Edgar  C.Ross 

Eleanor 

MyraW.Spear 

Nellie  Floyd 

Jat>.  B.  Anderson  .... 

Henry  D.  May 

John  C.  Gregory 

J.  H.  Woodhonse 

James  Ponder 

Edna  and  Emma 

Jas.  Waples  Ponder. . 

Geo.  R.  Congdon 

Percy  and  Lillie 

Anna  Y.  Lamson 

I>ellie  Gordon 

Rover  Killingham  . . . 

Percy  W.  Schatl 

Lina  C.  Kaminski 

Robert  A.  Snyder. . . . 

JohnW.Hair. 

A.E.Rndolph 


858.25 

432.43 

843.55 

830      . 

490.16 

318.41 

279.20 

111.08 

89.85 

97.37 

34.48 

50.61 

16.79 

72.63 

17.21 

10.86 

^.86 

18.92 

405.55 
13.01 


Rnnningto— 


5,046.22 


190 
873 
436 
250 
2U5 
220 
300 
380 
340 
148 
435 
155 
264 
360 
275 
258 
174 
234 
435 
478 
321 
225 
300 
228 
421 
357 
329 
250 


New  York  via  Wilmington. 

]IIII!do!"*!i;jIlii!!!!!!li; 

do 

Charleston 

Cheraw 

Conway 

do 

do 

Black  Mingo 

Smiths  MiUs  and  Bar 

do 

Black  Mingo 

Tributaries 

BncksvUle ^ 

Tribataries 

North  Island 

Tribataries 


Number  of  i 


Cheraw .... 
TributailM 


Weekly. 

Do. 

Do. 
Twioe  a  week. 
Once  a  week. 

Do. 

Do. 

Do. 
Twice  a  week. 
Fire  times  a  ^ 

Do. 
Threettmesa 
Twioe  a  week 
Threettmesa 
Twice  a  week 

I>o. 
Daily,  eight  n 

the  year. 
Once  a  week. 
DaUy,  eight  n 
the  year. 


New  York 

do 

do 

New  York  and  Philadelphia. 

do 1 

New  York 

West  Indies 

New  York 

do 

Boston 

New  York 

do 

Bangor 

New  York 

do 

Philadelphia 

Baltimore 

NewYork 

do 

do 

do 

New  York  and  Boston 

New  York  and  Savannah 

New  York  and  Baltimore  ... 

NewYork 

Wihnington 

KewYork 

do 


Monthly. 

Dow 

Do. 

Do. 

Do. 

Do. 
Twice  a  jtme. 
Monthly. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Once  in  three 

Do. 

Do. 
Monthly. 
Once  in  four  a 

Do. 

Do. 

Do. 
Three  times  a 
Onoe  in  two  n 
Once  in  three 

Do. 

Do. 

Do. 
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List  of  vessels  plying  between  Georgetown,  8,  C,  etc. — Continued. 


Names. 


S&Oxikg  OMteb— Continued 

XtUH.LJrter 

A.Bdl 

AUinttaS-SiiAre 

«▼•  A.Duuiuihorer 

yaiiBnT.  Parker 

i«MeW.Star 

tbomtt&llUy 

AttdeAnialle 

Gforge  CboTolunan 

AbUeH.Gheon 

Hem  fi.  ChamlierUiin 

Saorael  W.Hall 

*tt» 

^Btoon 

Jdvia  A.Gaskill 

Mary  ILBrockawaj 

^*ak  licD<mn«ll 

fdward  W.  Yoang 

jaiteS.  Derby...: 

peKorrGray 

WTieFawoa 

aiM!or« 

pogperitj 

Ungfemam 

Biwrx 

<'hief 

^iajMb. 

CitypfJickimiTflle 

SlpoleiMttU ^. 

Xotal  sailing  veaaels. 


Net 
tonnage. 


313 

450 

241 

250 

170 

292 

213 

288 

281 

239 

233 

306 
50 

300 

333 

600 

284 

399 

398 

381 

lOO 
16.65 
15.41 
7 

23.72 
18.60 
18.16 

337 

755 


Banning  to— 


New  York 

do 

Boston 

New  York 

do 

do 

Philadelphia 

Darien ...., 

Philadelphia 

New  York 

do 

do 

Beaufort 

New  York 

do 4 

do 

Philadelphia.. 

Baltimore 

New  York 

do 

North  Carolina 

Charleston  and  Santeo  . . . 

Santee 

North  and  South  IslandR. 

Murrill  Inlet 

North  Island .'. 

do. 
Baltimore 
Black  Kiver  and  tributaries . 


Number  of  trips. 


Once  in  three  months. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Onoe  in  two  months. 
Monthly. 
Once  in  two  monthH. 

Do. 

Do. 

Do. 

Do. 
Once  in  four  months. 

Do. 

Do. 

Do. 

Do. 

Do. 
Twice  a  week. 

Do. 
Daily. 

Onoe  a  week. 
Semimonthly. 

Do. 
Three  times  a  year. 
Once  a  week. 


L  23. 

IMPROVEMENT  OP  WINYAW  BAY,  SOUTH  CAROLINA. 

Tli^  entrance  from  the  ocean  to  this  bay  is  about  45  miles  northeast 
froia  Charleston  and  about  71  miles  southwest  by  west  from  the  mouth 
of  the  Cape  Fear  Biver. 

^^  its  head,  about  12  miles  from  the  entrance,  the  bay  receives  the 

Waccamaw,  Pedee,  and  Sampit  rivers;  it  is  also  the  commercial  outlet 

of  the  Santee  Biver  through  Mosquito  Creek  and  Mosquito  Creek  Canal 

cut  to  connect  the  bay  and  river  and  avoid  the  extensive  shoals  off  and 

▼ithin  the  mouths  of  the  latter. 

These  four  -rivers  with  their  large  tributaries  are  reported  to  flow 
through  au  exceedingly  fertile  farming  country  and  to  be  bordered  by 
^^ll^sive  forests  of  valuable  timber. 

TheWaccamaw,  Santee,  and  Pedee  rivers  flow  entirely  across  the 

^  of  South  Carolina  and  drain  a  very  large  part  of  its  area. 

.The  old  colonial  settlement  of  Georgetown  at  the  mouth  of  the  Sam- 
pit  Kver  having,  by  the  United  States  census,  a.  population  of  2,557  in 
™,  and  2,895  in  1890,  is  the  only  town  upon  the  bay. 

■Oiere  are  through  the  ocean  bar  two  principal  channels  about  ^  miles 
*P*rt,  with  changeable  denths,  namely,  the  Main  (southerly)  Channel, 
afidthe  Bottle  (northerly f  Channel.  By  the  survey  of  1885  the  depth 
*tniean  low  water  varies  in  the  former  from  7  to  9  feet  and  in  the  lat- 
ter from  6  to  8  feet;  within  the  bar  the  entrance  to  the  bay  had  at  its 
ttroat  a  width  of  about  4,000  feet  with  an  average  depth  of  21  maxi 
mm  depth  of  30  feet.  From  within  the  entrance  to  the  head  of  the 
bay  vessels  coidd  draw  12  feet  at  lowest  tides. 
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Pursuant  to  the  act  of  July  5,  1884,  the  bar  was  surveyed  and^ 
project  for  its  improvement  submitted  by  the  officer  then  in  charge 
January,  1885. 

This  project  was  considered  and  approved  by  a  Board  of  Engine 
Officers  convened  pursuant  to  the  act  of  August  11, 1888,  who,  in  the 
report  of  December  24, 1888  (Annual  Eeport  Chief  of  Engineers^  188 
page  1114),  recommended  the  construction  of  a  north  and  south  jett 
the  south  jetty  to  be  built  first. 

The  Chief  of  Engineers,  April  11, 1889,  approved  this  report,  exce{ 
ing  the  order  of  bmlding  the  jetties,  and  directed  that  the  north  jet 
be  built  first. 

The  project  of  1885,  approved  as  above  by  the  Board  of  Engineer  C 
ficers  in  1888  and  by  the  Chief  of  Engineers  in  1889,  is  to  increase  t 
depth  of  water  to  about  15  feet  at  mean  low  water  in  Bottle  Channel  1 
bmlding  to  the  height  of  6  feet  above  mean  low  water  to  the  18-fo 
curve  a  north  jetty  10,700  feet  long  from  Korth  Island,  and  a  son 
jetty  17,500  feet  long  from  South  Island  across  the  Main  Channel,  t 
jetties  converging  to  4,000  feet  at  the  18-foot  curve,  at  a  tot^  estimat 
cost  for  the  28,200  feet  of  jetties  of  $2,600,000. 

The  first  appropriation,  by  the  act  of  August  5, 1886,  of  $18,750  w 
inadequate  to  the  advantageous  prosecution  of  work,  and  its  applic 
tion  was  restricted  to  a  survey  in  1886  of  the  site  for  the  north  jetty. 

One  hundred  thousand  dollars  having  been  appropriated  by  the  a 
of  August  11, 1888,  contract  was  entered  into,  August  28, 1889,  with 
S.  Howell  of  New  York  for  $80,000  worth  of  work  to  be  applied  to  t 
construction  of  the  north  jetty,  which  commenced  in  February  1890. 

The  contractor  having  proved  unable  to  efficiently  and  satisfSactor 
prosecute  the  work,  September  26, 1890,  it  was  stopped,  and  Octol 
24, 1890,  the  Secretary  of  War  annulled  the  contract. 

An  additional  $100,000  having  been  appropriated  by  the  act  of  S« 
tember  19, 1890,  contract  was  entered  into  December  24, 1890,  and  s 
proved  January  14, 1891,  witfe  Mr.  W.  T.  Gaynor  for  labor  and  ma 
rials  to  the  amount  of  $170,000  to  $180,000  to  be  applied  to  the  noi 
jetty. 

The  contractor  commenced  laying  track  and  installing  plant  in  Mar 
and  delivery  of  materials  in  May,  1891,  and  to  June  30, 1891.  under  1 
two  contracts  the  two  wings  and  the  jetty  itself  had  been  suostantia 
completed  to  the  low-water  line. 

WORK  OF  THE  FISCAL.  YEAB  ENDINa  JUNE  30^  1892. 

With  an  adequate  plant  and  efficient  superintendence  the  contrac 
has  prosecuted  the  work  with  much  energy  during  the  year. 

From  July  1, 1891,  to  June  30, 1892,  he  lias  delivered  and  placed 
the  jetty  46,276.49  tons  (of  2,000  pounds)  of  large  and  small  stx 
(40,757.86  tons  small  and  5,518.63  tons  large),  141  cubic  yards  of  oys 
shells,  21,147.14  square  yards  'of  mattresses,  and  194,976  feet  B.  K- 
sheet  piling  extending  (at  90  feet  B.  M.  per  linear  foot)  sJong  2,1 
linear  feet  of  jetty. 

All  of  the  foregoing  materials  have  been  placed  seaward  of  the  me: 
water  line,  except  871.29  tons  of  stone  which  were  placed  on  shore  c 
the  jetty  and  its  west  branch. 

The  end  of  the  jetty  which  was  at  the  low- water  line  July  1, 1891, 
on  June  30,  1892,  2,090  feet  seaward  from  it. 

The  top  of  the  jetty  is  now,  approximately,  18  inches  above  mean  to 
water,  and  4^  feet  lower  than  the  top  when  completed. 
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part  of  the  stone  was  brought  by  raikoad  from  Columbia,  S.  0.. 

part  of  it  by  schooner  from  New  York.    The  latter  was  deliverea 

rrojxi  the  vessels  into  tram  cars  at  the  contractor's  wharf  on  the  island 

£^xid  dumped  from  them  upon  the  jetty  from  a  tramway  built  on  piles 

din  v^en  along  the  harbor  side  of  its  axis,  the  stone  being  weighed  in  the 

ecurs^  on  platform  scales  in  the  track  between  the  wharf  and  the  jetty.    The 

at;4>ifte  from  Columbia  was  towed  on  scows  from  Georgetown  (12  miles) 

£kxi.<i  delivered  from  the  scows  directly  upon  the  jetty,  being  measured 

l>y  displacement.    It  weighs  166  pounds  per  cubic  foot.    A  volume  of 

oxte  cubic  yard  packed  with  it  as  nearly  as  is  practicable  in  the  jetty 

vr^^hs  2,700  pounds.    The  volume  of  stone  per  cubic  yard  is  therefore 

60J^  per  cent  and  the  volume  of  voids  39|  per  cent. 

Tlie  mattresses  were  made  on  the  bauKS  of  the  Sampit  River,  a  little 
arl>bve  its  mouth,  and  towed  about  14  miles  to  the  jetty.  They  are  80 
feet  by  36  and  46  feet. 

Xlie  contract  price  for  the  materials  placed  in  the  jetty  seaward  of 
tlie  mean  water  line  is,  per  ton  of  2,000  pounds,  for  large  stones  weigh- 
ing 1,000  to  6,000  pounds,  $2.90;  for  small  stone  weighing  from  20  to 
400  x>ounds  and  averaging  about  150  pounds,  $2.50;  for  oyster  shells, 
per  cubic  yard,  $1.30;  for  mattresses,  per  square  yard,  70  cents;  and 
for  sheet  piling  in  place,  $54  per  1,000  feet  B.  M.,  costing  (for  90  feet 
B.  M.)  $4.77  per  linear  foot  oftjetty. 

It  was  reported  in  January,  1892,  by  Mr.  Charles  Humphreys,  assist- 
ant engineer  in  immediate  charge  of  the  work,  that  about  flve-sevenths 
of  the  oyster  shells  were  carried  away  by  the  very  strong  current  in 
which  ttiey  were  dumped,  making  a  cubic  yard  of  them  in  place  on  the 
jetty  cost  about  $4.55,  while  a  cubic  yard  of  the  small  stones,  weighing 
2,700  pounds,  would  cost,  at  $2.50  per  ton  of  2,000  pounds,  $3.37  per 
yiffd.    Under  article  5  of  the  specifications  to  the  contract  which  per- 
mitted the  amount  of  each  kind  of  work  to  be  varied  during^ihe  progress 
of  work  according  to  the  decision  of  the  engineer  in  charge,  the  delivery 
of  oyster  shells  was  discontinued  in  November,  1891. 

The  project,  submitted  June  17, 1889,  by  the  officer  then  in  charge, 
for  the  application  of  the  frinds  applied  under  the  present  contract  pre- 
acnbed  that  tJiere  be — 

^1  driven  along  the  tuas  of  the  future  dike  (preferably  by  a  water  Jet^  a  continnons 
*^*  iheevpiling  waU  of  6  inches  thickness,  to  extend  from  the  natural  surface  of  the  sand 
downward  to  about  15  feet  depth  below  low- water  level,  •  •  •  the  object  of  tliis 
sheeV^iling  wall  b^inc^  to  prevent  undermining  by  water  which  would  otherwise 
pus  duecuy  through  uie  sand  just  below  the  lower  course  of  an  ordinary  mattress 
udetonedike. 

Whether  or  not,  in  the  degree  of  exx>osure  of  the  site^  it  would  have 

^  advantageous  to  build  a  tramway  along  the  jetty  lor  the  delivery 

of  the  materials  upon  it^  such  a  tramway  became  indispensable  for  driv- 

^  the  sheet  piling,  and  cost  the  contractor  about  $3  per  linear  foot  of 

n  ^2     J%.  In  sinking  the  sheet  piling,  and  also  the  piles  for  the  trestle  by 

•^^vl     **^^r  j^t,  a  large  quantity  of  sand  is  displaced,  and  in  the  very 

B.  ^1     8trong  current  at  the  site  the  swirl  of  the  water  among  the  piles  causes 

Bg^l     a  very  great  amount  of  scour,  which  can  not  be  prevented  by  sinking 

■     the  mattresses  in  advance  of  the  jetty  and  driving  the  trestle  piles 

beBj     thiOQgb  tiiem,  for  the  reason  that  the  sheet  piling  can  not  be  dnven 

throng]!  the  mattresses. 
?#•  ^^^^ce  the  amount  of  this  scour,  and  to  effect  the  further  saving 
B  of  at  least  the  cost  of  the  sheet  piling,  it  was  recommended  April  7, 
^,  that  it  be  discontinued.  This  recommendation  was  approved  by 
tie  Division  Engineer,  and  April  11, 1892,  by  the  Chief  of  Engineers, 
oQttbrough  an  error  in  the  transmittal  of  the  indorsement  it  did  not 
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reach  the  district  engineer  until  June  22,  and  the  discontinuance  of 
the  sheet  piling  could  not  be  effected  until  the  dose  of  the  fiscal  year. 
The  saving  in  the  scour  and  in  cost  that  can  be  effected  by  this  omis- 
sion will  be  ascertained  on  the  resumption  of  work  under  the  next  ap- 
propriation. 

If  a  trial  of  adjacent  sections  of  the  jetty  with  and  without  sheet  pil- 
ing prove  the  latter  to  be  advantageotis,  notwithstanding  whatever  in- 
crease in  scour  it  may  cause,  its  driving  may  readily  be  resumed. 

As  will  be  seen  from  the  accompanying  longitudinal'cross  section,  the 
scour  deepens  the  water  in  which  the  jetty  is  to  be  built  5  to  10  feet 
before  the  mattresses  are  sunk. 

For  the  2,090  feet  of  jetty  built  during  the  fiscal  year  the  contractor 
has  been  paid  $145,795.55,  being  $69.75  per  linear  foot,  which  is  in- 
creased by  the  cost  of  superintendence  and  engineering  expenses  to 
$73.74  per  linear  foot. 

The  average  cost  per  cubic  yard  of  jetty  for  stone  and  oyster  shells 
in  place  is  $3.47. 

A  wharf,  115  feet  long  and  7  feet  wide,  has  been  built  for  the  use  of 
the  assistant  engineer,  and  a  room  10  by  18  feet  added  to  his  quarters 
at  North  Island. 

June  30, 1892,  the  jetty  had  not  extended  far  enough  (only  2^090  feet 
from  the  shore)  to  have  any  i)erceptible  effect  upon  the  depth  of  water 
in  Bottle  Channel  over  the  bar. 

The  report  of  Mr.  Charles  Humphreys,  assistant  engineer,  who  has 
veiy  faitUiilly  exercised  the  immediate  supervision  of  the  work  through- 
out the  year,  is  appended  hereto. 

SOUTH  ISLAND  BEACH. 

The  outer  ^hore  line  from  the  entrance  to  the  bay  south  for  a  dis- 
tance of  3  miles  is  a  low  and  slender  bank  of  sand  lying  upon  a  marsh, 
with  only  the  bar  and  intervening  shoals  interx>osed  between  it  and  the 
fiill  force  of  the  open  ocean. 

The  bank  of  sand  is  the  mere  vestige  of  a  range  of  sand  dunes  upon 
which  there  is  said  to  have  been  years  ago  a  growth  of  grass,  and  at 
intervals  trees  and  brush,  which  have  been  gradually  destroyed  by 
winds  and  storm  tides. 

From  this  strip  of  3  miles  northerly  along  the  throat  of  the  bay  and 
southerly  to  the  Santee  Biver  there  are  now  dunes  of  tiiat  description 
with  grass  and  trees  growing  upon  them. 

As  long  as  11  years  ago,  in  18S1,  at  occasional  high  tides  the  water 
poured  over  the  3  miles  of  sand  beach  at  intervals  of  200  or  300  yards. 
Its  more  or  less  gradual  degradation  since  that  date  was  very  greatly 
iiccelerated  by  the  prevalence^  on  forty-six  days  in  March  and  April, 
1892,  of  fresh  easterly  winds  with  heavy  seas,  and  by  two  easterly  gides. 
On  the  night  of  April  25, 1892,  the  tide  rose  to  6.2  feet  on  tiie  gauge 
and  swept  over  12,000  feet  of  the  sand  beach,  and  on  the  night  of  April 
26,  it  rose  0.6  of  a  foot  higher,  to  6.8  feet  on  the  gauge,  and  swept  over 
the  crest  of  the  beach  along  tne  entire  3  miles. 

These  two  tides  very  greatly  eroded  the  sand,  and  for  a  length  of  500 
feet  swept  it  entirely  away  down  to  the  marsh  sod. 

The  marsh  whose  overflow,  except  at  unusually  high  tides,  has  hith- 
erto been  prevented  by  the  sand  bank  lies  approximately  1  foot  below 
mean  high  water  by  the  automatic  gauge  record  of  1891,  2.8  feet  below 
the  high  tide  of  April,  1892,  and  4  feet  below  the  tide  of  February, 
1892.  It  is  about  5  miles  wide  from  the  bay  south  to  the  Santee  ^ver 
and  stretches  in  extensive  tracts  of  rice  lands  up  along  the  latter. 
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Sotcth  Island  is  that  part  of  it  between  the  ocean  and  Mosquito  Greek, 
a  bayou  which,  at  a  distance  of  from  one-quarter  to  2^  miles  back  from 
tbe  ocean,  connects  the  bay  and  Santee  Eiver. 

An  attempt  to  preserve  the  sand  beach  would  involve  great  expense 
without  certainty  of  success,  while  its  destruction  followed  by  the  flow 
of  water  at  mean  high  tides  1  foot  deep  and  3  miles  wide  over  the  marsh 
would  materially  alter  the  conditions  influencing  the  tidal  regimen  of 
the  bay  and  threaten  detriment  to  it. 

To  prevent  this  overflow  it  was  recommended,  May  6, 1892,  that  a 
dike  be  built  of  the  marsh  soil  in  cross  section,  as  shown  by  the  accom- 
panying drawing,  and  12,000  feet  in  length,  extending  from  the  strip  of 
higher  ground  above  overflow  at  the  northerly  part  of  the  island  south 
to  the  narrow  strip  of  ground  above  overflow  upon  which  a  plantation 
road,  known  as  Ford's  avenue,  runs  from  the  beach  back  into  the 
marsL  The  estimated  cost  of  the  dike  was  $35,280. 

The  recommendation  was,  upon  the  recommendation  of  the  Division 
Engineer,  approved  by  the  Chief  of  Engineers  May  10,  and  the  sum  of 
(10,000,  the  entire  available  balance  of  the  appropriation,  was  allotted 
for  building  the  dike  to  a  partial  cross  section  until  further  frinds  be- 
come available. 

Title  has  been  secured  to  so  much  of  the  necessary  land,  1,000  feet 
wide,  as  lies  north  of  the  tract  to.  which  title  was  secured  Jtily  17, 1890, 
for  the  south  jetty. 

The  tract  required  south  of  it  has  been  surveyed,  a  site  has  been 
secured  for  temporary  quarters  in  a  more  healthful  location  than  the 
land  conveyed  for  the  dike,  and  work  upon  the  dike  will  be  commenced 
immediately  w^n  the  approval  of  the  title  by  the  Attorney-General. 

In  the  five  counties  of  Georgetown,  Williamsburg,  Berkeley,  Horry, 
and  Marion,  nearest  this  bay,  and  through  which  flow  the  rivers  natur- 
ally or  commercisdly  tributary  to  it,  there  were  grown  in  1889,  by  the 
United  States  census  of  1890,  upon  21,694  acres  17,540,058  pounds  of 
rice,  valued  at  $606,311. 

Money  statement. 

July  1,1891,  balance  unexpended $191,758.81 

June 90, 1892, amount  expended  during  fiscal  year...* 125,633.42 

Joly  1,1892,  balance  unexpended 66,125.39 

Ja^  1, m outstanding  liabilities $34,351.18 

July  1, 1892,  amount  coveied  by  uncompleted  contracts 16, 242. 20 

5 50,693.38 

July  1,1892,  balance  available 15,532.01 

Amonnt  appropriated  by  act  approved  July  13, 1892 100,000.00 

Ajuonnt  avaUable  for  fiscal  year  ending  June  30, 1893 115,632.01 


Amount  (estimated)  required  for  completion  of  existing  project 2, 181, 250. 

Affl^t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
<     loS» '  _ 250  000. 

J  Submitted  in  compliance  with  requirements'  of  teotionB"  2  of  river  wid 
i    liarbor  acts  ofl866  and  1867. 


««POBT  OP  MB.  GHABLE8  HUMPHRSY8,   ASSISTANT  KNQINEKB. 

United  States  Engineer  Office, 
JCajos-  r  li  i^orth  Island,  South  Carolina,  June  SO,  1S9S. 

Bav  ^n^  Cki^j,-?**  I^onor  to  make  the  following  report  of  operations  upon  Winyaw 
«7.«>uMi  CMalina,  for  the  fiscal  year  ending  Jine  30, 1892. 
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8TATSMSKT  OF  WORK  DOKE. 

Hired  labor  work. — Suryeys  were  made  of  Bottle  Chaimel  Bar  in  October,  and  again 
in  May  and  June,  without  disclosing  any  change  of  depth  on  the  bar,  but  the  north 
Jetty  as  far  as  bnilt  is  carrjing  a  narrower  channel  with  it.  This  increase  of  depth 
is  shown  on  the  maps  herewith. 

Numerous  surveys  of  the  shore  line  on  North  Island  have  been  made;  the  bi^h- 
water  line  on  the  eastward  side  of  the  Jetty  has  advanced  seaward  350  ieet  daring 
the  year. 

Contour  surveys  and  max>s  of  South  Island  Beach  were  made  in  February  and 
March.  This  beach  is  composed  of  marsh  mud  to  an  elevation  of  +  4  feet  on  the  auto- 
matic gauge.  On  top  of  this  mud,  close  to  the  ocean^  there  is  a  narrow  strip  of  sand 
about  2  to  4  feet  high  which  is  overflowed  during  sprmg  tides.  The  mud  stands  the 
action  of  the  waves  quite  well,  but  the  sand  is  cutting  away  gradually  for  a  distance 
along  the  beach  of  3^  miles.  At  several  places  the  sand  is  cutting  away  rapidly. 
Surveys  and  maps  for  the  right  of  way  for  1,000  feet  width  along  this  distance  have 
been  made  and  sent  you. 

A  mud  dike  has  beien  determined  on  by  you  to  protect  this  beach.  This  dike  is  to 
be  ultimately  70  feet  wide  on  base,  6  feet  wide  on  top,  where  its  elevation  will  be  12 
feet  on  automatic  gauge.  Its  construction  to  partial  dimensions  has  been  ordered  by 
hired  labor,  $10,0w  being  allotted  for  the  purpose.  The  dike  has  been  staked  ont  for 
a  length  of  8,000  feet  and  at  a  distance  of  &om  500  to  600  feet  from  the  edge  of  the 
marsh,  and  its  construction  will  be  commenced  as  soon  as  the  authority  for  erection 
of  laborers,  quarters  is  received. 

The  automatic  gauge  has  been  kept  during  the  year  at  North  Island. 

A  boathouse  and  wnarf  for  the  use  and  preservation  of  launch  and  Surfboat  have 
been  built,  and  the  North  Island  quarters  were  enlarged  and  repaired. 

The  napntha  launch  purchased  by  the  Wilmington  office  has  been  used  for  all  the 
survey  work  on  the  bar. 

Contract  work. — ^Mr.  W.  T.  Gaynor,  contractor,  continued  operations  thronghont  the 
year  on  the  north  jetty. 

The  following  work  has  been  completed  to  date : 

Stone  foork. — 148.42  tons  (of  2,000  pounds)  of  small  stone  ballast  have  been  placed 
shoreward  as  follows :  92.30  tons  on  the  west  wing  and  56.12  tons  on  the  main  jetty. 

722.87  tons  large  stone  have  been  placed  shoreward  as  follows :  256.17  tons  on  the 
west  wing  and  466.70  tons  on  the  mam  jetty. 

.40,757.86.  tons  of  small  stone  ballast  have  been  placed  on  the  main  jetty  seaward 
from  the  loW'Water  line  at  Station  5  -f  60  to  Station  27  +  35. 

5,518.63  tons  of  l&rge  stone  have  been  placed  on  main  jetty  seaward  from  low-water 
line  to  Station  27  +  &. 

Mattress  work. — ^21,147.14  square  yards  placed  on  main  Jetty  from  low- water  line 
seaward  to  Station  27  -f-  35. 

Oyster  shells. — 8  cubic  yards  placed  on  main  jetty  frt>m  low-water  line  shoreward ; 
133  cubic  yards  placed  seaward. 

Sheet  piling. — 194,976  feet  B.M.  sheet  piling  were  driven  from  Station  5  +  70  sea- 
ward to  Station  27  +  41.7. 

QEinCRAL  BBMABKS. 

All  work  completed  has  been  well  and  substantiallv  executed  by  the  contractor. 
The  depth  on  the  outer  bar  still  remains  shallow,  there  being  about  7  feet  at  low 
tide  and  about  Hi  feet  at  high  tide. 

BMPLOTiS. 

Mr.  P.  E.  Twiggs  remained  inspector  of  the  work  at  Brush  Camp  and  NorUi  la- 
land  until  January,  when  he  resigned  to  take  charge  of  the  steamer  B.  A.  Twiggs. 
He  was  succeeded  by  Mr.  J.  A.  Dill,  who  was  placed  in  charge  of  dike  at  Soath  Is- 
land May  15,  being  relieved  by  Mr.  H.  Bryan.  Tliese  gentlemen  deserve  credit  fox 
very  energetic  ana  careful  work. 

Very  respectfully,  your  obedient  servant, 

Chas.  Humphrktb, 

Assistant  Mnginemr. 
Maj.  W.  S.  Stanton, 

Corps  of  Engineers,  U.  S,  Armg. 
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COMMIERGIAL  STATISTICS. 


The  commerce  for  the  year  ending  December  31, 1891,  is  estimated  as  follows : 


Claas  of  goods. 


Ootton  and  pxodacto 

Xiee 

T«g«tob]M  and  track — 
IAtb  ■tock  and  nrodacts. 

Plah,  oyiten,  eto 

NaTsl  •tores 

Lvmbw  and  prodncts — 
General  ineruuaidiae  — 


Total 


Exports. 


1040,000 

431,000 

3,000 

750 

100,000 

1,273,760 

002,000 

1,000,000 


4,071,600 


Iinport«. 


$3,400,000 


Totals. 


1640,000 
431,000 

'  r.ooo 

750 

100,000 

1, 273, 750 

602,000 

5,000,000 

21,000 


3,400,000 


8,071,600 


Tonnage. 


2Vm*. 

3,200 

4.858 

120 

5 

4,000 

63,178 

60,925 

125,000 

84 


261,870 


Decrease  over  last  year,  $434,000;  tons,  340. 

Transportation  lines  established  during  year,  none. 

The  decrease  in  commerce  is  dne  largely  to  the  small  cotton  crops  of  this  section. 

The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  Charles 
HomphieyB,  made  after  much  correspondence  and  conversation  with  steamboat  cap- 
tains and  a^^ents,  custom-house  officials,  and  prominent  shippers  and  merchants. 


Winyaw  Bay,  South  Carolina. 


APPBOPRIATED. 


Date. 


AnguMt  5, 
Ancoat  11, 1888  - . . 
September  10, 1800 


EXPENDED. 


Amount. 


$18,750 
100,000 
100,000 


Aggregate. 


$18,750 
118, 760 
218,750 


Fiscal  year  ending  Jane  80— 


FRBIOHT  TRANSPORTED. 


1887  -—.---—-- 

1888 

1880  --.----•----------•- ' 

1880 

18B1 1 


$2,625.47 

1,126.80 

3,228.54 

13, 047. 18 

12,809.43 


Aggregate. 


$2,625,42 

3,751.72 

6,960.26 

80,027.45 

82,886.88 


Fiscal  year  ending  Jnne  80— 

Tone. 

Taliie. 

1888 

125,000 

$4,000,000 
6,000,000 

1887 - 

7,545,000 

1888 ■  ■ 

7, 899, 175 

1890 

IMn • 

196,754 
261,029 

7,919,700 
8,505,625 
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L  24. 

REMOVING  SUNKEN  VESSELS  OB  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

The  following  is  quoted  from  the  last  Anuual  Eeport  (of  June  30, 1891) : 

Schooner  opposite  Swan  Pointf  Pamlico  Biver. — In  February,  1891,  the  people  navi- 
gating Pamlico  River  made  complaint  tliat  the  crld  wreck  of  an  old  schooner  had 
drifted  into  a  position  near  the  main  channel  of  the  Pamlico  River  below  Washing- 
ton. N.  C.y  in  snch  way  as  to  endanger  the  navigation  of  that  river. 

Examination  elicited  the  following  information : 

This  schooner  was  a  two-masted  wooden  vessel  of  abont  90  feet  length,  25  feet 
beam,  7  feet  draft,  and  90  tons  burden,  and  was  sunk  about  1882  by  running  upon 
other  wrecks  then  in  the  river.  Immediately  after  sinking  it  was  stripped  ofevery- 
thing  then  deemed  worth  saving  and  was  then  abandoned.  Since  then  it  is  reported 
to  have  several  times  shifted  its  position  under  the  effect  of  storms,  tides,  ana  cur- 
rents, and  also  to  have  been  set  on  fire  three  years  ago,  burning  to  the  water's  edee. 

Portions  of  the  wreck  rose  to  1  foot  above  low  water  and  other  portions  deeceu&d 
to  10  feet  below  low  water. 

The  natural  bottom  was  sand  and  mud,  with  accumulations  of  sand  around  the 
wreck  to  3  to  5  feet  depth  on  the  bow  and  nothing  at  its  stem. 

There  was  supposed  to  be  nothing  about  the  wreck  of  any  special  value  or  spe- 
ciaUy  worth  saving. 

By  virtue  of  the  provisions  of  the  law  of  the  14th  of  June,  1880,  and  of  section  8 
of  the  river  and  harbor  act  of  19th  of  September,  1890,  authority  was  granted  in 
March,  1891,  for  the  removal  of  this  wreck,  and  $150  was  allotted  for  that  purpose. 

Owing  to  its  character  and  its  small  cost  the  removal  of  this  wreck  was  allowably 
to  be  done  by  hired  labor  and  the  purchase  of  materials^  in  open  market,  using  the 
employes  and  plant  belonging  to  the  improvements  of  tliis  and  neighboring  streams. 

No  work  was  done  prior  to  the  30th  of  June,  1891,  as  it  was  thought  best  to  wait 
until  the  Government  plant  should  next  pass  that  way. 

In  August,  1891,  the  wreck  was  blown  up,  shattered  timbers  and  other 
debris  floated  away,  and  August  11, 1891,  when  the  work  was  completed, 
soundings  failed  to  show  anything  that  could  damage  a  passing  vessel. 
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IMPROVEMENT  OF  LUMBER  AND  WACCA.MAW  RIVERS,  NORTH  CARO^ 
UNA  AND  SOUTH  CAROLINA,  AND  OF  CERTAIN  RIVERS  AND  HARBORS 
Hi;  SOUTH  CAfiOLINA. 


REPORT  OF  CAPTAIN  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1S9S. 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Waccamaw  RiTer,  North  and  South 

Carolina. 

2.  Lumber  River,  North  and  South  Caro- 

lina. 

3.  Little  Pedee  River,  South  Carolina. 

4.  Great  Pedee  River,  South  Carolina. 

5.  Clark  Ri^e^  South  Carolina. 

6.  Mingo  Creek,  South  Carolina. 

7.  Santee  River,  South  Carolina. 
a  Watexoe  Siver,  South  Carolina. 


9.  Congaree  River,  South  Carolina. 

10.  Harbor  at  Charleston,  South  Carolina. 

11.  Ashley  River,  South  Carolina. 

12.  Wappoo  Cut,  South  Carolina. 

13.  Edisto  River,  South  Carolina. 

14.  Salkahatchie  River,  South  Carolina. 

15.  Beaufort  River,  South  Carolina. 

16.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


United  States  Engineer  Offioe, 

Charleston^  8.  0.,  July  4, 189J9. 

Genbsajl  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  fiscal  year  ending  June  30, 1892,  for  the  works  of  improvement 
of  rivers  and  harbors  which  have  been  in  my  charge. 
Very  respectfolly,  your  obedient  servant, 

Frederic  Y.  Abbot, 

Captain  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chu(f  of  Engineers^  U.  S.  A. 


Mz. 

DIPROVSMENT  op  WACCAMAW  river,  north  and  south  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  848,  Annual  Report  for  1880. 
For  map  of  river  see  page  1200,  ATimml  Eeport  for  1889. 
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ORIGINAL  CONDITION. 

In  1880  this  stream  Tvas  navigable  for  12-foot  boats  at  all  stages  of 
water  from  Georgetown  23  mUes  to  Bull  Creek,  and  at  high  w^ater  4 
miles  farther  to  Bucks  Lower  Mills;  thence  for  7-foot  draft  boats  at 
high  water  22  miles  fieirther  to  Conway;  thence  it  possessed  an  ob- 
structed channel  for  3-foot  draft  boats  at  ordinary  winter  water  G8 
miles  to  Reeves  Ferry;  thence  an  obstructed  channel  with  3  feet  at 
high  water  for  30  miles  to  Lake  Waccamaw. 

PLAN  OP  IMPROVEMENT* 

The  project  provides  for  a  channel  12  feet  deep  at  all  stages  of  water, 
with  80  feet  bottom  width,  from  the  mouth  of  the  river  to  Conway; 
thence  a  cleared  channel  to  Lake  Waccamaw,  at  an  estimated  cost  of 
$138,400. 

WORK  PRIOR  TO  JUNE  30,  1891. 

At  eight  shoals  jetties  made  of  piles  and  plank  were  put  in.  The 
river  had  been  snagged  between  points  no  mHes  and  117  miles  above 
the  mouth  since  June  30, 1884, 17,722  obstructions  having  been  re- 
moved. Before  June  30, 1884,  the  records  are  not  detailed  enough  to 
give  exact  figures. 

WORK  OP  PAST  YEAR. 

Work  has  been  continued  with  a  bolster  and  crew  hired  from  Mr. 
Thomas  W.  Daggett,  of  Conway,  S.  C.  The  river  has  been  quite  thor- 
oughly cleared  for  a  width  of  40  feet  and  depth  of  3  feet  at  low  water 
between  points  31  miles  and  103  mUes  above  the  mouth.  The  average 
cost  of  removing  obstructions  was  $0.75  each.  For  details  of  work 
done  and  commercial  statistics  reference  is  made  to  the  report  of  my 
assistant  engineer,  Mr.  Eeid  Whitford,  who  has  shown  his  usual  ability 
in  conducting  the  work. 

REM  A  R  K  8. 

One  new  transportation  line  has  been  established  on  this  river  dur- 
ing  the  year. 

With  the  balance  of  $0.00  on  hand  July  1. 1892,  nothing  can  be  done. 
During  the  year  the  freight  passing  over  tnis  stream  has  aggregated 
83,103  tons. 

This  river  is  tribntury  to  the  collection  district  of  Georfetown,  S.  C.  Georgetown 
Ss  its  port  of  entry.    Amount  of  duties  coUected  in  the  calendar  year  of  1S9I,  $11.64. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Approved  June  14,  1880 $15,000 

Approved  March  3,  1881 10,000 

Passed  August  2, 1882 4,400 

Approved  July  5,  1884 6,000 

Approved  August  5, 1886 15,000 

Of  August  11,  1888 15,000 

Approved  September  19,  1890 12,500 

Total 77,900 

Total  expenditures,  including  June  30^  1892^  $77,900. 


A   I 
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Money  statemenU 

July  1,  1891,  balance  unexpended $4, 199. 54 

June  30,  18SK2,  amount  expended  during  fiBcal  year 4, 199. 54 

Aiooiuit  appropriated  by  act  approved  July  13, 1892 10,000.00 

iAmoant  (estimated)  required  for  completion  of  existinf^  project 50, 500. 00 

Amoont  t^t  can  be  profitably  expended  in  fiscal  year  endinjz  June  30, 1894  30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  ^66  and  1867. 


bspobt  of  mr.  rsid  whhtobd,  assistant  kngimesb. 

United  States '^noinkeb  Office, 

Gwrgetoum,  8,  C. ,  June  SO,  1892, 

Captain  :  I  have  the  honor  to  make  the  following  report  of  operations  on  Wacca- 
maw  River,  North  and  South  Carolina,  for  the  fiscal  ^ear  ending  June  30, 1892. 

Work  was  continued  by  steam  holster  and  crew  mred  from  Mr.  Thomas  W.  Dag- 
eett,  and  ceased  September  10, 1891,  owinj^  to  the  exhaustion  of  funds.  The  follow- 
ing obstmotions  have  been  removed,  quite  thoroughly  clearing  a  channel  to  an  ap- 
proximate width  of  40  feet  and  depth  of  3  feet  at  low  water : 

From  the  channel:  Logs,  332;  stumps,  152;  large  sna^s,  92;  small  snags  1  cord. 
From  the  banks :  Trees  cut,  1,074 ;  brusn  cut,  7  cords.  Work  was  carried  on  between 
points  31  and  103  utiles  above  the  month  of  the  river.  Of  the  total  amount  expended, 
six-tenths  were  used  on  the  channel  and  four-tenths  on  banks.  Each  obstruction  cost, 
approximately,  75  cents.  Minor  re}>air8  were  made  to  Big  Needle  Eye  and  Oat  Bed  jet- 
ties, requiring  the  driving  of  165  piles  in  the  former  and  23  in  the  latter.  The  owners 
and  captains  of  steamers  continue  to  express  themselves  as  being  highly  pleased  with 
the  work. 

Mr.  Daggett  has  shown  his  usual  untiring  zeal  and  energy  in  his  efforts  for  the 
success  o^the  improvement. 

Beoo/mmendationB, — It  is  respectfully  recommended  that  work  be  carried  on  above 
Conway  as  it  has  been  this  year,  ana  the  channel  below  Conway  be  maintained,  at 
least,  at  its  present  width  and  depth. 

Comfmerce. — ^The  following  statement  is  made  up  from  the  best  information  that 
eonld  be  obtained  from  Mr.  D.  T.  McNeil,  Messrs.  W.  L.  Buck  &  Co.,  and  H.  L.  Buck, 
large  lumber  and  shingle  manufacturers  on  the  river;  also  Capt.  Thomas  W.  Dag- 
gett, 
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2,178,860 


^  shows  a  slight  increase  over  last  year  in  tonnage,  but  decrease  in  value,  owing 
te  QQQsiully  low  prioes  prevailing  in  the  markets,  and  would  still  indicate  the  trade 
^  ^e  livsr  to  be  in  a  healthy  condition.    One  new  line  of  transportation  has  been 
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added.  The  commerce  has  been  carried  on  by  Beagomg  vessels  of  about  350  to  400 
tonS;  and  steamers  of  from  15  to  300  tons.  Considerabte  commerce  is  carried  on  by 
pole  boats  of  which  no  account  whatever  could  be  obtained. 

BmplayA. — ^Much  credit  is  due  Mr.  C.J.  Banta^  timekeeper,  for  his  usual  efficient 
and  neat  work.  Mr.  J.  D.  Mayo,  master  machinist,  in  cnar^  of  all  United  States 
machinery  under  this  office,  has  oeen  especially  faithful  and  successful  in  the  dis- 
charge of  his  duties,  and  he  is  recommended  as  an  excellent  machinist  and  a  tbor- 
ougmy  good,  reliable  runner  of  marine  machinery. 
Very  respectfully,  your  obedient  servant, 

Reid  Whitford, 
Aasistani  Engineer. 
Capt.  Fredkric  V.  Abbot, 
Carp$  c/Engineer$f  U.  8,  A, 


COMMKRCIAL  STATISTICS. 


ArrivaU  and  elearanoes  of  veaseh  and  oommeroe  at  Georgetaton,  S.  C,  from  Janmary  1, 

1888,  to  December  SI,  1890. 


ABRIYED. 


n-^.A-^-. 

Foreign  ports. 

n*..^^% 

« 

Year. 

waskwiBV. 

American  veesal*. 

Foreign  vessls. 

• 

No. 

TonB. 

Crow. 

No. 

Tons. 

Crew. 

No. 

1 

1 
1 
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No. 

Tone. 
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1889...... 
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385 
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124,155 
128,705 
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191,651 

2,818 
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2 
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42 
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149 
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292 

8 

7 

6 
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356 
368 
392 
423 

124.715 
129,278 
167,237 
192,168 

• 

2.840 
2,»43 
3,198 
4,066 

CLEARED. 


1888 
1889 
1890 
1891 


342 
357 
372 
384 


121, 715 
126.965 
160,458 
164,562 


2,735 
2,856 
3,069 
8,986 


8 
6 
9 
9 


1,835 
1,494 
1,978 
2,719 


55 
45- 
63 
69 


1 
1 
2 
1 


81 
149 
355 
149 


8 

7 

13 

7 


351 
364 
383 
894 


123,681 
128,608 
162,791 
167,420 


2,796 
2,«08 
3,145 
4,063 


Commercej  foreign  and  domesiic. 


Yew. 


1888 
1889 
1890 
1891 


Yalne  of  ex- 
ports. 


$3,125,000 
3,265,000 
8,454,000 
3,291,407 


Yalne  of  im- 
ports. 


$2,750,000 
3,975,000 
3,175,000 
6,805,000 


Bntiee 
collected. 


$32.44 


60.54 
11.64 


Total  commerce,  1888 $5,875,000 

Total  commerce,  1889 6,240,000 

Total  commerce,  1890 6,629,000 

Total  oommerce,  1891 9,809,077 

B.  O.  Buaa. 
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Ma. 

IMPROVEMENT  OF  LUMBER  RIVER,  NORTH  AND  SOUTH  CAROLINA. 

REFERENCE  TO' PAST  REPORTS. 

EoT  preliminary  examination,,  see  page  1102,  Annual  Eeport  for  1887. 
For  map  of  river,  see  page  1108,  Annual  Eeport  for  1890. 

ORIGINAL  CONDITION. 

The  river  was  obstructed  by  logs,  snags,  stumps,  overhanging  trees, 
and  in  places  by  sand  bars.  Long  reaches  were  in  fair  condition.  That 
portion  of  the  river  between  Lumberton  and  the  North  Carolina  line 
was  crossed  by  five  low  bridges  without  draw  spans,  and  one  moderately 
high  railroad  bridge  near  Lumberton.  In  South  Carolina  the  river  was 
crossed  by  two  bridges  without  draws. 

PLAN  OP  IMPROVEMENT. 

The  project  provides  for  improving  the  river  for  steamboats  from  its 
mouth  to  Lumberton,  a  distance  of  70.8  miles,  by  snagging  and  clearing 
the  banks,  at  an  estimated  cost  of  $35,000. 

WORK  PRIOR  TO  JUNE  30,  1891. 

The  parties  operating  the  Fair  Blufi*  and  Ivy  Bluff  bridges  had  pro- 
vided satisfactory  draw  spans.  The  bridges  at  Griffins  and  Mathews 
had  been  discontinued.  The  bridge  at  Phillips  will  be  provided  with 
a  draw  as  soon  as  the  county  commissioners  operating  it  can  raise  the 
necessary  funds.  The  river  was  quite  thoroughly  cleared  by  plant 
owned  and  operated  by  the  United  States  for  a  width  of  40  feet  and 
depth  of  3  feet  at  low  water  between  points  no  miles  and  71  miles  above 
the  mouth,  6,199  obstructions  having  been  removed. 

WORK  OF  PAST  YEAR. 

The  river  was  quite  thoroughly  cleared  by  plant  owned  and  operated 
by  the  United  States  for  a  width  of  40  feet  and  depth  of  3  feet  at  low 
water  between  points  no  miles  and  50  miles  above  the  mouth.  The 
average  cost  of  removing  obstructions  was  50  cents  each.  For  details 
of  work  done,  reference  is  made  to  the  appended  report  of  my  assistant 
en^neer,  Mr.  Reid  Whitford,  who  has  shown  marked  ability  in  direct- 
ing and  controlling  the  working  parties  and  maintaining  the  efficiency 
of  the  plant 

REMARKS. 

Two  small  steamers  have  run  irregularly  on  this  river  during  the 
year.  During  the  year  freights  passing  over  this  stream  have  aggre- 
gated 6,800  tons. 

TVith  the  balance  of  $496.62  on  hand  July  1, 1892,  snagging  will  be 
continued  as  far  asthefdnds  will  admit,  removing  the  worst  obstructions 
first. 

Hub  river  is  tributary  to  the  collection  district  of  Qeoreetown,  S.  C.  Georgetown 
iB  the  port  of  entry,    ibnount  of  duties  collected  in  the  ctuendar  year  of  1891,  $11.64. 
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For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Of  August  11, 1888 $5,000 

Approved  September  19, 1890 6, 000 

Total / 10,000 

Total  expenditures,  including  June  30, 1892,  $9,503.38. 
For  table  of  commercial  statistics  fornished  oy  the  collector  of  George- 
town, S.  0.,  see  this  year's  annual  report  for  Waccamaw  Eiver. 

Money  statement 


July  1. 1891,  balance  unexpended $4,356.94 

June  30,  1892,  amount  expended  during  fiscal  year 8^860.32 


July  1,  1892,  balance  unexpended  . . 
July  1, 1892,  outstanding  liabilities. 


496.62 
45.00 


July  1, 1892,  balance  available 451.62 

Amount  appropriated  by  act  approved  July  13,  1892 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5, 451.62 


'Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    20, 000. 00 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


BEPOBT  OF  lot.  BJSm  WHITFOBD,  ASSISTANT  SN6IKEEB. 

XlNrrsD  States  Engineeb  Officb, 

GeorgeUncnj  S,  C,  June  SO,  1899. 

C APTAiK :  I  have  the  honor  to  make  the  following  report  of  operations  on  Ltumber 
River,  North  and  Soutii  Carolina,  for  fiscal  year  ending  June  30,  1892 : 

Snagging  and  clearing  banks  were  continued,  beginning  at  the  mouth  of  the  river, 
by  United  States  hand  hoister  and  hired  labor,  and  ended  March  12,  1892,  the  funds 
having  been  exhausted  at  a  point  49|  miles  above  mouth.  The  foUowing  obstructions 
were  removed,  quite  thoroughly  clearing  banks  and  channel  to  an  approximate  width 
of  40  feet  and  depth  of  3  feet  at  low  water: 

From  the  channel:  Logs, 821;  stumps,  347;  large  snags,  847;  smaU  snags,  66  cords. 
From  thel>ankB:  Trees- cut,  4,306;  brush  cut,  14^  corcb.  Of  the  total  amount  ex- 
pended, five-tenths  were  used  on  banks  and  five-tenths  on  channel.  Each  obstruction 
cost,  approximately,  50  cents. 

Bemarks, — It  is  respectfully  recommended  that  work  be  continued  as  heretofore. 
Much  more  will  be  required  to  place  the  river  in  proper  condition  for  safe  steamboat 
navigation. 

Commerce. — Such  statement  as  could  be  obtained  is  given  below.  It  was  collected 
by  J.  W.  Harllee,  overseer,  who  made  special  trips  up  and  down  the  river  under  or- 
ders ftom  this  ofiice,  visiting  the  principal  shipping  points  and  soliciting  informa- 
tion on  the  subject  &om  the  most  prominent  ousiness  men,  among  whom  may  1>e 
mentioned  R.  R.  Barnes,  J.  M.  Powell,  J.  D.  Rogers,  W.  H.  Butters,  and  J.  C.  Smith. 

It  is  respectfully  requested  that  the  accompanying  letter  from  Mr.  W.  H.  Butters 
be  printed  in  and  form  part  of  this  report. 
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Th9  oommerce  iias  been  carried  on  by  pole  boats  and  timber  rafts,  as  aU  the 
bridges  over  the  river  are  not  yet  sopplied  with  draw  openings  to  admit  of  steam- 
boat navintion,  two  of  them  having  been  so  provided,  namely,  at  Fair  Bluff  and 
Ivy  BlofTy  North  Carolina.  Last  year  the  commerce  on  the  river  amounted  to  5,100 
tons;  this  year  it  amounts  to  6,800  tons,  showing  an  increase  of  1,700  tons.  The 
shipmentB  to  and  from  Lumberton,  N.  C,  by  railroad  consist  of  about  1,500  barrels 
spirits  turpentine,  7,000  barrels  rosin,  6,000  bales  cotton,  300  barrels  tar,  and  900  car- 
loads of  general  merchandise.  To  and  from  Fair  Bluff,  another  town  on  the  river, 
the  shipments  are  about  the  same  by  railroad  as  to  Lumberton.  To  and  from  Nich- 
ols, the  only  other  town  near  the  river,  distant  about  Imile,  the  shipments  are  about 
2,700  bales  cotton,  1,200  barrels  spirits  turpentine,  6,000  barrels  rosin,  and  2,900  tons 
general  merchandise.  The  aggregate  exports  and  imports  by  rail,  according  to  tho 
above,  amount  to  19,975  tons^  valued  at  about  $1,205,200,  being  approximately  the 
same  as  last  year. 

The  Messrs.  Butters,  of  Michigan,  have  built  and  put  in  operation  at  Hub,  on  the 
river,  one  of  the  largest  saw  and  shingle  mills  in  the  South.  They  have  two  small 
steamers  in  use  for  towing  logs. 

£mpltnf6», — ^Mr.  B.  T.  Daggett,  overseer,  deserves  credit  for  the  efficient  and  eco- 
nomieal  manner  of  managing  the  field  work.  He  has  been  well  assisted  by  Mr.  J. 
T.  Haywood,  suboverseer. 

Very  respectfully,  your  obedient  servant, 

Eeid  Whitford, 
A9n$tant  Engintfir. 

Capt.  Fredrric  v.  Abbot, 

Ccrj^  of  JEngineers,  U,  8,  A, 


LETTER  OF  MR.   W.   H.  BUTTERS. 

Hub,  Columbus  County,  N.  C,  March  15, 1892, 

DxAR  Sir  :  In  regard  to  river  improvement  we  would  say  that  we  think  that  this 
river  should  be  improved  so  as  to  be  made  navigable  from  Lumberton  to  tidewater. 
Last  year  we  bought  and  logeed  ourselves  about  2,000,000  feet  of  pine  above  this 
place,  which  came  down  Lumber  River.  We  are  also  now  getting  a  large  quantity 
of  logs  down  this  river,  and  have  had  4,000  or  5,000  logs  since  January  1.  If  the  river 
was  navigable,  so  that  steamers  of  light  draft  could  reach  this  place,  we  think  we 
Gonld  ship  the  greatest  part  of  our  lumber  by  water.  We  estimate  that  we  will  cut 
between  12,000,000  and  15,000,000  feet  of  cypress  and  pine  lumber  this  year.  Of 
course  the  steamers  that  carried  this  lumber  would  also  have  our  supplies  to  bring 
back,  which  probably  would  amount  to  fully  $100,000  for  the  year  1892.  This,  of 
course,  woula  be  quite  a  ^ittle  freight.  We  hope  the  Grovemment  will  make  a  good 
appropriation  this  year,  as,  if  they  only  appropriated  $5,000,  same  as  they  have  done 
tne  last  conple  of  years,  it  will  be  some  time  before  steamers  could  reach  us.  We 
thinlc  tiiat  if  the  river  was  improved  so  as  to  be  navigable,  there  is  no  doubt  but 
that  some  steamship  company  would  put  on  a  regular  line.  Please  let  us  know  what 
jou  tJiink  the  prospects  are  and  oblige. 
Yours  truly, 

W.  H.  Butters. 

Mr.  Beid  Whitfobd. 


M3. 
IMPBOYEMENT  OF  LITTLE  PEDEE  RIVEB,  SOUTH  CAROLINA. 

BEFEBENOE  TO  PAST  BEPOBTS. 

For  preliminary  examiBation  see  page  1111^  Annual  Eeport  for  1887. 
For  map  of  river  see  page  1214,  Annual  Beport  for  1390. 

OBIGINAL  CONDITION. 

The  river  was  much  obstructed  by  snags  and  overhanging  trees,  and 
in  places  was  divided  into  several  branches,  in  neither  of  which  there 
a. good  channel,  and  by  ten  bridges  without  draws. 
ENa  92 76 
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PLAN  OF  IMPBOTEME^T. 

It  18  proi)08ed  to  snag  the  river  and  close  nnnecessaiy  branches,  pro- 
Tiding  for  steamboat  navigation  up  to  the  month  of  Lumber  Biver  and 
X)ole-l^at  navigation  thence  to  Little  Bock,  at  an  estimate  cost  of 
$50,000. 

WOBK  PRIOR  TO  JUNE  30,  1891. 

The  river  had  been  snagged  between  x>oints  no  miles  and  113  miles 
above  the  mouth,  9,227  obstructions  having  been  removed. 

WORK  OF  PAST  YEAR. 

The  river  was  quite  thoroughly  cleared  by  plant  owned  and  operated 
by  the  United  States,  for  a  width  of  40  feet  and  depth  of  3  feet  at  low 
water  between  points  31  and  113  miles  above  the  mouth.  The  average 
cost  of  removing  obstructions  was  42  cents  each.  For  details  of  work 
done  and  commercial  statistics  reference  is  made  to  the  report  of  my 
assistant  engineer,  Mr.  Beid  Whitford,  who  has  showed  marked  ability 
in  directing  and  controlling  the  working  party  and  maintaining  the 
efficiency  of  the  plant. 

REMARKS. 

One  new  transxK>rtation  line  has  been  established  on  this  river  dur- 
ing the  year,  and  a  steamer  has  run  somewhat  irregularly  part  of  the 
time. 

With  the  balance  of  $307.12  on  hand  July  1. 1892,  snagging  will  be 
continued,  the  worst  obstructions  being  removed  first.  During  the  year 
the  freight  passing  over  this  stream  has  aggregated  7,115  tons. 

This  river  is  tributry  to  the  collection  district  of  Georgetown,  S.  C.  Georgetoim 
is  its  port  of  entry.    Amount  of  daties  collected  in  the  calendar  year  of  1891|  $11.64. 

For  this  improvement  the  following  appropriati6ns  have  been  made : 

By  act  of  Congress — 

Of  August  11, 1888 $6,000 

Approved  September  19, 1890 5^000 

Total 10^000 

Total  expenditures,  including  June  30, 1892,  99,692.88. 
For  table  of  commercial  statistics  furnished  by  the  coUectorof  €^rge- 
town,  8.  0.,  see  this  year's  annual  report  for  Waccamaw  Biver. 

Money  statement. 

Jnly  1, 1891,  balance  unexpended $2,861.59 

June^,  1892,  amount  expended  during  fiscal  year 2^564,47 

July  1, 1892,  balance  unexpended S07.12 

July  1, 1892,  outstanding  Uabilities 40.00 

July  1, 1892,  balance  available 267.12 

Amount  appropriated  by  act  approved  July  13, 1892 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5^267.12 

{Amount  ^estimated)  required  for  completion  of  existinj^  project 35, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    20, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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bxpo&t  of  mb.  &eid  whitford,  assistant  engxneeb. 

United  States  Enginebr  Office, 

Georgetown^  S,  C,  June  SO,  1892, 

Captain:  I  have  the  honor  to  make  the  following  report  of  operations  on  Little 
Pedee  River,  8onth  Carolina,  for  fiscal  year  ending  June  30,  1892. 

Snagging  and  clearing  banks  were  continued  by  United  States  hoister  and  hired 
labor.  The  following  obstmctions  have  been  removed,  roughly  clearing  banks  and 
channel  to  an  approximate  width  of  40  feet  and  depth  of  3  feet  at  low  water :  From 
the  channel:  Logs,  521;  stumps,  185;  large  snags,  366;  small  snags,  cords,  47^.  From 
the  banks :  Trees  cat.  1,252 ;  brush  cut,  91  cords.  Work  was  carried  on  between 
points  112^  miles  and  dO^  miles  above  the  mouth  of  the  river.  Of  the  total  amount 
expended  eight-tenths  were  used  on  the  channel  and  two- tenths  on  the  banks.  Each 
obetmction  cost  approximately  42  cents. 

Remark; — ^The  nver  has  been  very  much  improved  by  the  United  States  work,  as 
those  running  boats  state.  There  is  still  much  left  to  be  done  before  the  channel  is 
thoroughly  cleared  of  obstructions. 

Reoommindaiiont, — It  is  respectfully  recommended  that  the  same  character  of  work 
be  continued  tiU  a  thoroughly  cleared  channel  be  co/npleted  from  its  mouth  to  Little 
Book,  the  head  of  navigation. 

{^ammeree. — ^The  following  statement  was  made  up  from  information  given  to  Mr. 
J.  W.  HarUee,  overseer,  who,  acting  under  orders  from  this  office,  visited  the  business 
men  near  the  river,  named  below:  J.  T.  Ritter,  L.  Brown,  EUerbee  <&  Ellerbee,  W. 
H.  Breeden,  B.  F.  Davis,  and  J.  W.  Holliday.  The  timber  statement  was  furnished 
by  J.  W.  Harlloe,  overseer,  who  kept  account  of  the  rafts  as  they  passed  down  the 
river. 


Outwmrd  freights. 

barrels.. 

Spirits  tarpentine do — 

Cotton bales.. 

Ton  timber sticks.. 


1891. 


No. 


3,920 
408 
310 

2,200 
30,000 


ToUl 

Inwwrd  freighu. 
Gcaieral  merchandiBe 

Cvrand  total 


Tons. 


686 

77 

78 

3,300 

15 


4.156 
468 


4,614 


Yalae. 


$5,880 
8,160 

15,500 
0,240 

240 


1892. 


No. 


5,000 
636 
600 

4,240 
20,000 


39,020 


13.740 


52,760 


Tons. 


1,000 
127 
150 

5,088 
10 


6,875 


740 


Yalae. 


$10,000 

9,540 

21,000 

15,264 

160 


55,964 


87,000 


7,115 


92,964 


This  shows  an  increase  of  i3,501  tons  over  last  year.  The  commerce  has  been  car- 
ried on  by  one  steamer  of  80  tons,  pole  boats,  and  rafts.  One  new  line  of  pole  boats 
has  been  added,  and  the  steamer  has  made  extra  trips. 

Employes. — Mr.  J.  W.  Harllee,  overseer;  8.  M.  Stevenson,  engine  driver,  and  J.  P. 
Rmnl^y  timekeeper,  have  been  very  faithful  in  the  discharge  of  their  duties. 
Very  respectfully,  your  obedient  servanti 

Beid  Whitforp, 
Asiiitant  Engineer, 
C^pt.  F&EDERic  V.  Abbot, 

Corps  of  EngineerB,  U,  8,  A, 


IMPROVEMENT  OP  GREAT  PEDEE  RIVER,  SOUTH  CAROLINA. 

SfilPEBENOE  TO  PAST  REPORTS. 

For  preliminary  examination,  see  page  763^Aimual  Report  for  1873. 
For  special  description,  see  page  845,  Annual  Eeport  for  1880,  and  page 
723,  Annual  Eeport  for  1879,  For  map  of  river,  see  page  1180,  Annual 
B^ort  for  1889. 
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ORIGINAL  CONDITION. 

The  river  was  dangerously  obstructed  by  snags  and  logs  everywhere. 
Boats  drawing  9  feet  of  water  were  able  to  reach  Smith  Mills,  52  miles 
above  the  mouth.  Those  drawing  3J  feet  at  low  water  could  get  54 
niiles  further  up,  to  Little  Bluff,  or  at  high  water  to  Cheraw,  172  miles 
from  the  mouth. 

PLAN  OF  IMPROVEMENT, 

The  project  provides  for  a  thoroughly  cleared  9-foot  navigation  to 
Smith  Mills,  and  a  3J-foot  navigation  to  Cheraw  at  all  stages  of  water, 
at  an  estimated  cost  of  $117,000. 

WORK  PRIOR  TO  JUNE  30,  1891. 

The  river  had  been  snagged  between  points  no  miles  and  172  miles 
above  the  mouth,  since  June  30, 1884, 15,996  obstructions  having  been 
removed.  Before  June  30, 1884,  the  records  are  not  detailed  enough 
to  give  exact  figures. 

WORK  OF  PAST  YEAR. 

The  river  was  quite  thoroughly  cleared  by  plant  owned  and  operated 
by  the  United  States  for  a  width  of  80  feet  and  depth  of  4  feet  at  low 
water  between  points  54  miles  and  172  miles  above  the  mouth.  The 
average  cost  of  removing  obstructions  was  $1.05  each. 

For  details  of  work  done  and  commercial  statistics,  reference  is  made 
to  the  report  of  my  assistant  engineer,  Mr.  Eeid  Whitford,  who  has 
shown  marked  ability  in  directing  and  controlling  the  working  party 
and  maintaining  the  efficiency  of  the  plant.  Parties  operating  Society 
Hill  Bridge  were  notified  to  put  in  proper  fenders  by  Septemb^  1, 1S92. 
They  have  taken  no  steps  to  do  so. 

REMARKS. 

One  new  transportation  line  has  been  established  on  this  river  during 
the  year.  With  the  balance  of  $3,857.39  on  hand  July  1, 1892,  snag- 
ging will  be  continued,  the  worst  obstructions  being  removed  first. 
During  the  year  the  freight  passing  over  this  stream  has  aggregated 
92,471  tons. 


This  river  is  tributary  to  the  coUeotion  district  of  Georgetown^  S.  C.    G^rgeto 
is  its  port  of  entry.    Aiuoant  of  duties  coUected  in  the  ciilendar  year  of  1891,  $11.64. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Approved  June  14,  1880 $7,000 

Approved  March  3, 1881 6,000 

Passed  August  2, 1882 6,000 

Approved  July  6, 1884...^ 8,000 

Approved  August  6, 1886 20, 000 

Of  August  11, 1888 20,000 

Approved  September  19,  1890 12,500 

Total '. 79,600 

Total  expenditures,  including  June  30, 1892,  $75,642.61. 
For  table  of  commercial  statistics  furnished  by  the  collector  of  George* 
town,  S.  0.,  see  this  year's  Annual  Beport  for  Waccamaw  Biver. 
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Money  statement. 

July  1, 1891,  balance  unexpended $9, 460.98 

Jane  30,  1892,  amount  expended  during  fiscal  year t 5,603.59 

Jaly  1, 1892,  balance  unexpended 3,857.39 

July  1, 1892,  outstanding  liabilities 610.32 

July  1, 1892,  balance  available 3,247.07 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 13, 247. 07 


'  Amount  (estimated)  required  for  completion  of  existing  project 27, 500. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  eu<Sng  J  une  30, 1894    27, 500. 00 
"^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


beport  of  mr.  reid  whitford,  assistant  engineeb. 

United  States  Engineer  Office, 

Georgetown,  S.  C.j,  June  SO,  189$, 

Captain:  I  have  the  honor  to  make  the  following  report  of  operations  on  Great 
Pee  Dee  Kiver,  South  Carolina,  for  fiscal  year  ending  June  30,  1892 : 

Snagging  and  clearing  banks  continued  by  United  States  steam  bolster  and  hired 
labor.  The  following  obstructions  have  been  removed,  roughly  clearing  banks  and 
ebajuiel  to  an  approximate  width  of  80  feet  and  depth  of  3  &t  at  low  water.  From 
the  channel:  Logs,  988;  stumps,  185;  large  snags,  475 ;  small  snags,  10  cords.  From 
the  banks:  Trees  cut,  1,680;  brush  cut,  51  coros.  Work  has  been  carried  on  be- 
-fvreen  points  54  miles  and  172  miles  above  the  mouth  of  river.  Of  the  total  amount 
expended  six-tenths  were  used  on  the  channel  and  four-tenths  were  used  on  the 
banks.     Each  obstruction  cost,  approximately,  $1.05 ;  cost  increased  by  high  water. 

The  progress  of  the  work  was  greatly  delayed  by  unusually  high  freshets  during 
the  year. 

Se^markt.— The  improvement  of  the  river  by  the  United  States  work  has  been  de- 
cided, as  captains  of  river  steamers  and  others  in  a  position  to  know,  freely  state. 

Seeommendaiions, — ^It  is  respectfully  recommended  that  the  same  character  of  work 
^be  carried  on  till  a  thoroughly  cleared  channel  be  completed  from  the  mouth  of  the 
riveT  to  Cheraw. 

Commeree. — The  following  statement  was  obtained  bv  Mr.  J.  C.  Tamplet,  time- 
keeper, who,  acting  under  orders  from  this  office,  visited  all  the  principal  shipping 
and  receiving  places  on  the  river,  and  from  them  collected  the  figures  given.  Ainong 
the  businessmen  who  gave  this  information  may  be  mentioned  E.  F.  Smith,  L.  F. 
I>avis,  W.  L.  Buck  &  Co.,  and  B.  A.  Munnerlyn,  agent  South  Carolina  steamboats. 


Outward  freights. 

bales.. 

rioe barrels.. 

JBUmgh  rioe bushels . . 

SoamT bftrrels.. 

SpirttB  torpentine .'. do 

Cypress  shingles 

Lombcr,  cypress feet . . 

Ct  iiross  Iqgs do — 

'VC'ood cords. . 

Hides,  wool,  staves,  etc 

Timber sticks . . 

Crosaties 


1891. 


Number. 


6,026 

16, 342 

83,000 

35,800 

4,014 

6,705,987 

3, 000, 000 

22,547 

225 


Tons. 


1,483 

2,656 

1,827 

6,265 

652 

3, 353 

6,250 

33,821 

225 

250 


Total 

Inteardfreiifhts. 
Geacsal  merehaadise 


Gfaadtotsl. 


56,782 
5,562 


62,344 


Value. 


1206,300 

265,558 

103, 750 

50, 120 

80. 280 

53,640 

45.000 

81,160 

563 

7,500 


083,880 


383,450 


1892. 


Number. 


6,780 

16,560 

88,000 

30,000 

5,436 

6,  970, 000 

3,100,000 


1,367,330 


2,000 

352 

51.640 

18,000 


Tons. 


1,445 

2,898 
1,524 
6,000 
1,087 
3,485 
6,160 


2,000 

352 

61,968 

144 


86,069 


6,402 


Yaloe. 


$202,300 
289,  J50 
101.*200 
60./K)0 
81,540 
55,760 
46,500 


4,000 

17,600 

216.888 

5,400 


02,471 


1, 080, 038 


320,100 


1,401,038 
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'ITiis  shows  an  increase  of  approximately  30,127  tons  over  that  given  in  1891 .    Coin- 
raerce  has  been  carried  on  by  8eagoin<;  schooners  of  250  to  300  tons,  and  tugboats  to 
Port  Harrelsou  and  Smith  Mills,  and  the  steamers  Santee,  Merchant,  John  3f.  Cole,  to 
CheraWy  the  head  of  navigation. 
There  has  been  one  new  steamboat  line  of  transportation  established. 
Employ^. — ^Mr.  Homer  Jacobs,  overseer;  Mr.  John  R.  Smith,  engine-driver;   and 
Mr.  J.  C.  Tamplet,  timekeeper,  deserve  credit  for  faithfiil  and  efficient  services. 
Very  respectfully,  your  obedient  servant^ 

Bkid  Whttford, 
AuUttuU  Mngineer, 
Capt.  Frederic  V,  Abbot, 

Corps  of  Engineers,  U,  S,  A, 


M  5. 

IMPROVEMENT  OF  CLARK  RIVER,  SOUTH  CAROLINiu 
REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination,  see  page  1109  Annual  Report  for  1887. 
For  map  of  river,  see  page  1204  Annual  Report  for  1890. 

ORIGINAL  CONDITION. 

This  creek  is  really  the  southern  mouth  of  Lynch  River.  Its  npper 
end  was  entirely  choked  by  a  tangled  mass  of  driftwood  and  fallen 
trees.    The  lower  part  was  fairly  clear  of  obstructions. 

PLAN  OP  IMPROVEMENT. 

The  project  provides  for  closing  the  northern  mouth  of  Lynch  River 
and  thoroughly  snagging  Olark  Greek,  at  an  estimated  cost  of  $7,500. 

WORK  PRIOR  TO  JUNE  30,  1891. 

The  first  3  miles  from  the  mouth  was  quite  thoroughly  cleared  of  ob- 
structions for  a  width  of  40  feet  and  depth  of  3  feet  at  low  water.  The 
remaining  tliree-fourths  of  a  mile  was  roughly  worked  over.  The  last 
590  feet  next  to  Lynch  River  being  solidly  packed  with  logs  for  the 
entire  width  of  the  stream,  a  passage  25  feet  wide  was  all  that  could  be 
provided  with  the  money  on  hand,  and  this  was  so  shoal  that  it  could 
only  be  used  during  freshets.  One  thousand  and  seventy-four  obs^uc- 
tions,  consisting  of  logs,  snags,  etc.,  were  taken  from  the  channel,  and 
230  overhanging  trees,  etc.,  were  cut  from  the  banks.    A  survey  of  the 

creek  was  made. 

» 

WORK  OF  THE  PAST  TEAR. 

The  creek  was  roughly  cleared  by  plant  owned  and  operated  by  the 
United  States,  for  a  width  of  40  feet  and  depth  of  3  feet  at  low  water, 
between  points  no  miles  and  7  miles  above  the  mouth.  The  average 
cost  of  removing  obstructions  was  42  cents  each.  For  details  of  work 
done  and  commercial  statistics  reference  is  made  to  the  report  of  my 
assistant  engineer,  Mr.  Reid  Whitford,  who  has  showed  marked  ability 
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in  directlDg  and  controlling  the  working  party,  and  maintaining  the 
efficiency  of  the  plant. 

One  new  tran8i)ortation  line  has  been  established  on  this  river  dor- 
ing  the  year. 

With  the  balance  of  $0.00  onjiand  July  1, 1892,  nothing  can  be  done. 
I>nring  the  year  the  freight  passing  over  this  stream  has  aggregated 
6,586  tons. 

This  credk  is  tribotary  to  the  coUection  district  of  Georgetown,  S.  C.  Georse- 
town  is  its  port  of  entry.  Amount  of  duties  collected  in  the  calendar  year  of  iSl, 
$11.64. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Of  August  11,  1S88 $2,500 

Approved  September  19, 1890 2,500 

Total 6,000 

Total  expenditures,  including  June  30, 1892,  $5,000. 
For  table  of  commercial  statistics  famished  by  the  collector  of  George- 
town, S.  Cy  see  this  year's  Annual  Eeport  for  Waccamaw  Biver. 

Money  statement 

Jnlyl.  1S91,  balance  unexpended ^ $2,261.68 

June  90, 1802,  amount  expended  during  fiscal  year 2, 261. 68 

Amount  appropriated  by  aot  approved  July  13, 1892 2,500.00 


RBPOBT  OF  MR.  RXXD  WHrtFORD,  ASSISTAin:  XNOHnEEB. 

Umii-ed  States  Engineer  Office, 

Georgetown,  S.  C,  June  SO,  1892, 

Captain:  I  have  the  honor  to  make  the  following  report  relative  to  Clark  Creek, 
8ootb  Carolina,  for  fiscal  year  ending  June  30,  1892. 

Operations  began  November  1, 1891,  and  continued  till  February  29,  1892.  Funds 
baving  been  ex£iu8ted,  work  ceased  which  had  been  done  by  United  States  steam 
hoister  and  hired  labor.  A  channel  40  feet  wide  and  3  feet  deep  at  ordinary  low 
^fr*t«r  was  completed  over  the  entu-e  6f  miles  of  the  creek  ftom  Great. Pedee  to 
Lynch  Biver.    The  following  obstructions  were  removed: 

From  the  channel:  Logs,  2,778;  stumps,  100:  large  snags,  1^468;  small  snags,  394 
cards.  From  the  banks:  653  trees  cut;  43  cords  brush  cut.  Each  obstruction  cost 
approximately  42  cents.  Of  the  amount  expended  nine-tenths  were  used  on  the 
ehjuonel  and  one-tenth  on  banks. 

JCemark». — ^The  creek  when  once  fairly  opened  will  be  of  flpreat  convenience  to  the 
people  living  on  Lynch  River,  of  which  Clark  Creek  is  the  best  outlet  into  the 
Great  Pedee  River.  There  is  much  valuable  timber  and  fertile,  well-cultivated 
land  along  Clark  Creek  and  Lynch  River.  Immediately  after  the  above  channel 
vrae  opened  it  began  to  be  used  and  the  commerce  g^ven  below  was  at  once  devel- 


Seeommendatiani. — ^It  is  respectfully  recommended  that  the  work  of  snaggine  and 
eluaring  banks  be  continued  till  an  unobstructed  channel- way  be  provided.  In  ad- 
dition t6  this  a  timber  dam  be  built  across  Lynch  River  to  keep  out  the  drift 
wlueh  enters  that  river  from  the  Great  Pedee  during  freshets. 
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Commerce. — ^The  following  statement  was  collected  by  R.  G.  DasenbnrTy  OTeraeer, 
who  visited  the  business  men  in  person,  among  whom  may  be  mentioned  J.  G.  £addy 
&  Co.  and  W.  L.  Buck  &  Co. : 


No. 

Tons. 

VahftB. 

Soein 

Outward  freighU. 

iMurelA.. 

&,000 
4,447 

1,000 
5,836 

$10,000 

Timber  .» --r 

sticks . . 

16,009 

Inward  freighU. 

"Ft^rtiWzf^vn    . . . .  r .  r . 

6,336 
250 

26,000 
2,000 

Tf>tRl 

6.566 

28.609 

The  commerce  last  year  was  nothing.  This  year,  because  of  the  unprovement  of 
the  creeky  an  increase  of  6,586  tons  are  shown.  It  was  carried  on  by  pole  boats  and 
rafts. 

Employ^, — There  is  no  better  place  than  this  to  say  that  Mr.  William  Alden  James, 
6lerk,  deserves  special  mention  for  his  most  efficient  and  valuable  assistance  in  the 
efforts  made  to  carry  out  your  orders  concerning  all  works  in  local  charge  of  this 
office,  and  R.  G.  Dusenbury,  overseer,  did  excellent  work  in  removing  the  obatrao- 
tions  from  the  creek. 

Very  respectfully,  your  obedient  servant^ 

BxiD  Whitforb, 
Auietant  JEngimetr. 

Capt.  FREDEiyc  y.  Abbot, 

Corpe  of  Engineere,  U.  S.  A, 


M6. 


IMPROVEMENT  OF  MINGO  CREEK,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  1106,  Annual  Eeport  for  1887« 
For  map  of  river  see  page  1202,  Annaal  Beport  for  1890. 

ORIGINAL  CONDITION. 

The  creek  was  mnch  obstructed  by  snags  and  overhanging  trees^  and 
was  crossed  by  one  bridge  without  a  draw. 

PLAN  OF  IMPROVEMENT. 

The  proj^t  provides  for  improving  the  creek  for  steamboats  from  its 
mouth  to  Williams  Lauding,  and  for  pole  boats  at  high  water  up  to 
the  head  of  navigation,  by  snagging  and  clearing  the  banks,  at  an  esti- 
mated cost  of  $17,000. 

WORK  PRIOR  TO  JUNE  30,  1891. 

The  creek  was  snagged  between  i>oints  13  miles  and  no  miles  above 
the  mouth,  7,967  obstructions  having  been  removed.  The  parties  iter- 
ating the  Mingo  Bridge  had  put  in  a  draw  span. 
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WORK  OP  PAST  YBAR. 

The  creek  was  quite  thoroughly  cleared  by  plant  owned  and  operated 
by  the  United  States,  for  a  width  of  40  feet  and  depth  of  4  feet  at  low 
water,  between  points  no  miles  and  15  miles  above  the  mouth.  The 
average  cost  of  removing  obstructions  was  $0.31  each.  For  details  of 
work  done  and  commercial  statistics  reference  is  made  to  the  report  of 
my  assistant  engineer,  Mr.  Beid  Whitford,  who  has  shown  marked 
ability  in  directing  and  controlling  the  working  party^  and  maintain- 
ing the  efficiency  of  the  plant. 

BEMARKS. 

One  new  transportation  line  has  been  established  on  this  creek  dur- 
ing the  year. 

With  the  balance  of  $515.13  on  hand  July  1, 1892,  snagging  will  be 
continued,  the  worst  obstructions  being  removed  first.  During  the  year 
the  freight  passing  over  this  stream  has  aggregated  55,280  tons. 

This  creek  is  tributary  to  the  collection  district  of  Oeoreetown,  S.  C.  G^rgetown 
18  its  port  of  entry.    Amount  of  duties  collected  in  the  c^endar  year  of  1^1;  $11.64. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of— 

Congress  of  August  11,  1888 $5,000 

Congress  approved  September  19, 1890 .« 5,000 

Total 10,000 

Total  expenditures,  including  June  30, 1892,  $9,484.87. 
For  table  of  commercial  statistics  furnished  by  the  collector  of  George- 
town, S.  0.y  see  this  year's  annual  report  for  Waccamaw  Eiver. 

Money  statement 

July  1,  1881,  balance  unexpended $3, 077. 67 

Jane  30,  189S2,  amount  expended  durmg  fiscal  year 2,562.54 

Julv  1, 1892,  balance  unexpended 515.13 

July  1, 1892,  outstanding  liabilities 69.00 

July  1, 1892,  balance  available 446.13 

Amoimt  appropriated  by  act  approved  July  13, 1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 *'. 3,446.13 

(Amount  (estimated)  required  for  completion  of  existing  project 4, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894      4|  000. 00 
Submitted  in  compliance  with  requirements  ox  seotionB  2  of  river  and 
bArboT  acts  of  1866  and  1867. 


bxpobt  of  mr.  reid  whitford,  a8sistakt  enoineeb. 

United  States  Engdteer  Office, 

Georgetown,  S.  C,  June  SO,  189B, 

Captain  :  I  have  the  honor  to  make  the  folio wiuf^  report  of  operations  on  Mingo 
Creelc^  South  Carolina,  for  fiscal  year  ending  June  30,  1892 : 

Snagging  and  clearing  banks  were  continued  by  United  States  hand  hoister  and 
hzredlabor,  and  was  suspended  November  30,  1891,  because  of  the  exhaustion  of 
fimda.    The  following  obstructions  have  been  removed,  quite  thoroughly  clearing 
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the  banks  and  channel  to  an  approximate  width  of  40  feet  and  depth  of  4  feet  at  low 
water.  From  the  channel:  Logs,  248;  stomps,  87;  lar^i^e  snags,  87;  small  snags,  10 
cords.  From  the  banks :  Trees  cut,  2.632;  bmsh  cut,  378  cortfe.  The  work  was  car- 
ried on  between  points  no  miles  and  15  miles  above  the  mouth  of  the  creek.  Of  the 
total  amount  expended  four-tenths  ^ere  used  on  the  channel  and  six-tenths  on  the 
bankift.    Each  obstruction  cost,  approximately,  31  cents. 

Bemarks. — ^The  unprovement  maae  in  the  navigation  of  the  creek  has  been  very 
great,  and  those  in  a  position  to  know  so  fireely  state. 

Beeammendati(m9,'^tt  is  respectftdly  leconmiended  that  the  same  character  of  work 
be  carried  on  till  a  thoroughly  cleared  channel  be  completed. 

Commerce, — ^The  accompanying  letter  and  statement  from  Messrs.  F.  Rhem  &  Sons 
on  this  subject  explain  themselves.  The  above-mentioned  firm  controls  a  large  por- 
tion of  the  commerce  on  the  creek,  and  are  in  a  position  to  know  about  the  value 
of  the  exports  and  imports.  The  commerce  has  been  canied  on  by  two  steamers 
of  100  and  20  tons  and  a  number  of  pole  boats,  rafts,  etc.  Total  freights  carried 
have  increased  by  about  12,405  tons  over  last  year.  There  has  been  one  new  line  of 
transportation  established. 

EmplojfSa, — Mr.  F.  A.  Haddock,  overseer,  Imd  Mr.  J.  D.  Sturgeon,  timekeeper,  have 
shown  their  usual  zeid  and  efficiency  in  the  discharge  of  their  duties. 

OOBfMERCIAL  STATISTICS.. 

Hhems,  8.  C,  JontMry  1, 1892. 

Sir:  We  give  below  a  statement  of  Mingo  River,  South  Carolina,  from  May  1« 
1891,  to  January  1,  1892,  showing  the  exports  and  imports.  You  will  observe  tii»t 
this  report  is  only  for  eiffht  months  whne  last  it  was  for  twelve  months,  still  the 
recent  improvement  has  steadily  increased  the  exports  and  iipports.  There  has  been 
remarkable  improvement  made  on  the  lower  part  of  the  river  and  some  improvement 
above  Mingo  Bridge,  which  improvement  we  feel  satisfied  would  still  further  the  in- 
terest of  com|;ierce  and  enhance  property  along  the  banks  of  said  river.  We  hax'e 
watched  tiie  work  of  Mr.  F.  A.  Haddock  and  his  assistant,  and  must  compliment 
them  on  their  good  work  and  Judgment  since  May,  1891. 
Tours,  very  respectfully, 

F.  Rhsm  a.  SoKa. 
Mr.  Rbid  Whitforix 

U.  8.  A$8i8tant  Engineer, 


Exporit. 

Spirits  tarpen  tine ...barrels. 

Rosin do... 

Grade  turpentine do. . . 

Wood cords. 

Staves 

Hoop  poles 

Cotton bales., 

Shingles 

Other  produce,  incladiiig  wool 

Lnmher,  cross-ties,  etc 


Imports. 

General  merchandise 

Total 


Vo. 


U,000 

08,000 

6,000 

6,000 

350,000 

50,000 

4,600 

600,000 


1891. 


Tons. 


2,750 

11,550 

1,000 

6,000 

700 

60 

1,125 

300 

400 

12,000 


35,876 


7,000 


42,876 


Yalne. 


$220,000 

145,000 

25,000 

15,000 

1,400 

6,000 

202,500 

5,000 

20,000 

60,000 


606,900 


350,000 


1,048,900 


1892. 


Ko.        Tons. 


12,000 

70,000 

6,000 

10.000 

750,000 

50,000 

7,000 

200,000 


8,000 

14,000 

1,000 

10,000 

1,750 

50 

1,750 

30 

450 

15,000 


47,090 


8,250 


66,280 


TafaMi 


$192,000 

175,000 

20,000 

30,000 

8,600 

6,000 

245,000 

1,400 

25,000 

75.000 


772,900 


412,500 


1,185,406 


Excess  of  exports.  1890,  $348,900:  1891,  $360,400. 
Very  respectfully,  your  obedient  servant. 


Capt.  Fredsric  y.  Abbot, 

Ccfpi  of  Engineere,  U,  8.  Am 


Rku>  Whitpord, 
jMietant  Engineer, 
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M  7- 

IMPBOVEMENT  OF  SANTEE  RIVER,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

For  description  of  river  see  page  916,  Annnal  Report  for  1880.  For 
new  project  see  page  1184,  AnnnsU  Report  for  1889.  For  map  of  river 
see  page  1186,  Annual  Bex>ort  for  1889. 

ORIGINAL  CONDITION.  " 

This  river  was  considerably  obstructed  at  all  stages  of  water  by 
sunken  logs  and  snags.  Its  bar  entrance  was  narrow,  crooked,  and 
shifting,  with  only  about  4  feet  of  water  at  low  tide.  Four  steamers 
and  a  few  small  vessels  were  then  running  upon  portions  of  the  river. 

PLAN  OP  IMPROVEMENT. 

The  project  of  1880  proposed  to  provide  the  river  with  a  good  outlet 
through'Mosquito  Greek  to  Winyaw  Bay,  by  deepening  and  straighten- 
ing tins  creek  to  50ieet  width  and  7  feet  depth ;  to  secure  7-foot  naviga- 
tion in  the  river  from  its  mouth  120  miles  to  Wright  Bluff,  and  thence 
5-foot  navigation  23  miles  farther,  to  the  head  in  the  Gjjngaree  and 
Wateree  rivers. 

The  revised  project  of  1889  provides  for  leaving  the  Mosquito  Creek 
Canal,  which  has  been  completed  30  feet  wide  and  3  feet  deep,  for  a 
timber  route;  cutting  a  new  canal  between  Estherville  and  Minim  Greek 
large  enough  for  river  steamers,  and  snagging  tiie  entire  river,  at  an 
estimated  cost  of  $350,000. 

WORE  PRIOR  TO  JUNE  30,  1891. 

.  A  passage  30  feet  wide  and  3  feet  deep  at  high  water  through  Mos- 
quito Greek  to  Winyaw  Bay  had  been  made;  the  excavation  amounted 
to  206,515  cubic  yards. 

The  river  had  been  snagged  between  points  41  miles  and  42  miles 
above  the  mouth,  285  obstructions  having  been  removed. 

Dredging  on  the  new  cut  between  Estherville  and  MiTn'fn  Greek  had 
be^nn. 

Work  on  the  flood  gate  in  the  old  Mosquito  Greek  Ganal  had  been 
nearly  completed. 

WORK  OF  PAST  YRAB. 

^  I>redging  on  the  new  cut  between  Estherville  and  Minim  Creek  under 
contract  with  Mr.  Louis  S.  Ehrich,  of  Georgetown,  8.  G.,  continued. 

After  many  delays  his  contract  was  annulled  on  May  1,  1892.  A 
dredge  was  rented  by  the  United  States,  and  dredging  was  continued 
by  hired  labor. 

"Work  on  the  flood  gate  in  the  old  Mosquito  Greek  Ganal  was  com- 
pleted. 

For  details  of  work  done  and  commercial  statistics  reference  is  made 
to  the  rei>ort  of  my  assistant  engineer,  Mr.  Beid  Whitford,  who  has 
shown  marked  ability  and  zeal  in  conducting  the  work* 
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REMARKS. 

One  new  transportation  line  has  been  established  on  this  river  daring 
the  year. 

With  the  balance  of  $16,409.49  on  hand  July  1, 1892,  dredging  will  be 
continued  upon  the  Estherville-Minim  Creek  route,  and  some  farther 
snagging  may  be  done  on  the  river  proper,  if  it  shall  seem  to  be  re- 
quire by  the  best  interests  of  navigation. 

During  the  year  the  freight  passing  over  this  stream  has  aggregated 
110,523  tons. 

This  river  is  tributary  to  the  coUection  district  of  Georgetown,  8.  C.    Georgetown 
is  its  port  of  entry.    Amount  of  duties  coUected  in  the  csSendar  year  of  1891,  $11.64. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Approved  March  3,  1881 :  $22,000 

Passed  August  3, 1882 20,000 

Approved  July  15, 1884 15,000 

Approved  August  5,  1886 IS,  75© 

Of  August  11, 1888 24,000 

Approved  September  19, 1890 30,00© 

Total 129,7^0 

Total  expenditures,  including  June  30, 1892,  $113,340.51. 
For  table  of  commercial  statistics  furnished  by  the  collector  of  George- 
town, S.  C,  see  this  year's  annual  rexK>rt  for  Waccamaw  Biver. 

Money  statemewL 

July  1, 1891,  balance  unexpended $26,890.8^ 

June  30, 1892,  amount  expended  during  fiscal  year 10,481.39 

July  1,  1892,  balance  unexpended * 16,409.49 

July  1,  1892,  outstanding  Eabilities ^ 1,115.02 

July  1, 1892,  balance  available -. 15,294.47 

Amount  appropriated  by  act  approved  July  13, 1892 30, 000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 45,294.47 

'Amount  (estimated)  required  for  completion  of  existing  project 290, 000. 00 

Amount  that  can  be  profitably  exp^ided  in  fiscal  year  end&ig  June  30, 1894  200, 000. 00 
Submitted  in  compliance  with  requirements  of  seotionB  2  of  river  and 
harbor  acts  of  1866  and  1867. 


sbport  of  mr.  beid  whitford,  assistant  bnoinebr. 

United  States  Engineer  Offiok, 

Cr^araetaum,  S,  (7.,  June  SO,  1892. 

Captain  :  I  have  the  honor  to  make  the  foUowine  report  of  operations  on  Saiitee 
River,  South  Carolina,  for  fiscal  year  ending  June  ^,  lo92: 

No  snagging  has  been  done  on  the  river.  Dredging  was  continued  by  Mr.  Loma 
S.  Ehricn,  under  his  contract  in  dredging  the  Estherville-Minim  Creek  CanaL 
Up.  to  the  ist  day  of  May  he  had  removed  a  total  of  12,776  cubic  yards,  at  which  date 
the  time  of  his  contract  having  expired,  and  failing  to  get  it  renewed,  it  was  an- 
nulled, after  which  his  plant  was  rented  by  the  United  States,  who  proceeded  to 
do  the  work  by  hired  labor.  By  this  method  there  has  been  removed  1,169  cubic 
yards.  Mr.  Wm.  C.  Johnstone  finished  the  restoration  of  his  rice-field  drainage  so 
far  as  demanded  from  the  present  appropriation.    This  embraced  a  total  of  1,810 
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^eu  feet — 3.700  feet  haviDg  been  finished  last  year.  These  amounts  complete  the 
Kziotmt  (5,510  feet)  under  Mr.  Johnstone's  agreement.  Mr.  Henry  E.  Eaddy  com- 
leted  the  Mosquito  Creek  floodgate  in  a  very  satisfactory  manner. 

JStcommendatianM. — It  is  respectfully  recommended  that  no  more  snagging  be  done 
n  tiie  Santee  with  the  present  appropriation  unless  specially  requested  by  the  steam- 
»oat  managers,  that  the  work  be  carried  on  as  rapidly  as  possible  on  the  new  canal 
ine;  that  the  old  route  at  Mosquito  Creek  be  put  in  somewhat  better  condition  than 
t  is  now,  and  so  maintained  till  at  least  the  new  route  is  ready  for  use  by  the  pub- 
ic. This  will  probably  require  the  expenditure  of  about  $5,000  out  of  each  appro- 
priation. 

Commerce, — The  accompanying  statement  of  commerce  is  furnished  by  Mr.  L.  S. 
Ehrich,  president  of  the  Georgetown  Board  of  Trade.    Mr.  Ehrich  says  he  takes 
great  care  to  have  it  as  correct  as  it  is  possible  to  get  it.    He  has  given  the  statis- 
tics for  this  river  his  personal  attention  for  several  years  past,  and  he  is  in  a  position, 
being  engaged  in  large  cross-tie  and  lumber  business  on  the  Santee  River,  to  know 
more  aboat  the  commerce  than  anyone  in  this  place.  ^  The  total  freights  carried 
show  an  increase  of  about  10,268  tons.    There  has  been  one  new  line  of  transporta- 
tion eBtabhshed,  a  steamer  running  from  Georgetown,  through  Mosquito  Creek 
Canal,  to  landings  on  the  Santee  River.    The  other  steamers  have  run  with  their 
uBQai  regnlarity.    Large  quantities  of  valuable  cypress  timber  have  come  through 
the  United  Statea  canal  at  Mosquito  Creek. 

Entplojies.—l  am  much  indebted  to  Mr.  H.  F.  Price,  surveyor  and  inspector,  for  his 
usual  most  excellent,  efficient,  and  faithful  work. 

* 

LRTER  FROM  MR.  L.  6.  EHRICH,  CHAIRMAN  GEORGETOWN  BOARD  OF  TRADE. 

Palmetto  Cypress  Compant,  May  26, 1892. 

1)SAB  Sir:  I  beg  to  submit  herewith  a  report  of  statistics  as  to  Santee  River,  in 

Mcordance  with  your  request.    I  have  given  this  matter  some  time  and  am  certain 

this  estimate  of  the  commerce  of  the  river  is  as  near  correct  as  it  is  practicable  to  get 

same.  The  principal  change  in  outward  products  is  in  the  item  of  timber,  which  is 

still  in  its  infancy,  as  far  as  quantity  shipped  is  concerned,  and  will  increase  each 

year  the  more  rapid  when  the  United  States  Government  shall  have  completed  the 

present  proiect  of  a  canal  connecting  Winyah  Bay  with  Santee  River,  via  Minim 

Creek  Canal.    The  increased  value  of  the  swamp  Ifuids  along  the  Santee  River  since 

the  completion  of  the  first  Government  improvement,  nam^y,  the  cutting  of  Mos- 

Qoito  Creek  Canal,  is  tenfold  more  than  the  amount  expended  by  the  Government, 

andhsfl  had  the  effect  of  bringing  capital  to  this  State  for  the  purpose  of  mauufac- 

tnring  the  products  of  these  swamp  lands,  and  ^ill,  as  soon  as  the  work  now  ^oing 

022  at  oar  bar  shall  have  given  us  deeper  water,  make  Georgetown  one  of  the  (if  not 

the)  largest  shipping  ports,  so  far  as  lumber  goes,  on  the  Atlantic  coast.    The  Western 

firm  which  I  alluded  to  in  my  last  letter  have  since  erected  their  plant  and  are  now 

vt  work  and  calculate  to  ship  at  least  30,000,000  feet  per  year.    Other  firms  are  now 

prospecting  and  will  locate  either  in  Georgetown  or  ^t  some  point  on  the  Santee 

tirer. 

The  other  items  of  commerce  on  the  river  are  subject  to  great  extent  on  the  sea- 
ms, the  past  one  having  been  favorable.    The  steamers  plying  the  river  have  done  a 
ige  business  and  the  number  will  be  increased  this  year. 
Very  respectfully, 

L.  S.  Ehrich, 
FreMeni  GeorgeUnon  Board  of  Trade, 

lEXD  Whttford,  £s<k. 

17.  3*  AMi9ttMi  Vnginmt. 
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H 


Outward, 

OotUm 

BmIh buTolfl. 

SjplriU do... 

Tiniber pieces. 

ShiDElM 

Lam  oer f ee  t . 

lUUrtMidtiM 

Wocd Itoonds. 

HidM do. . . 

Seed  osli bushels. 

Rioe do... 

StaT«« 

Wood coidi. 

GaoMMidAsb 


IntrSrd. 


I%rtOljMn 

GrooeiiM,  proTisions,  etc 

Dry  goods 

Booto,  shoes,  etc 

Bardwan,  implements,  machinery. 


Totid 


1891. 


Ko. 


90,000 

140,000 

25,000 

12,000 

3,000,000 

2,000,000 

23,000 

fiO,000 

15,000 

7,000 

100,000 

500,000 

JO,  000 


Ions. 


9,000 

li.500 

4,087 

18,000 

1,600 

3,888 

1,610 

25 

8 

810 

2,200 

500 

10.000 

15 


71,588 


•7,500 
•11,007 
"4,000 
*4,000 
•1,500 


100,255 


Value. 


1850,000 

176,000 

850,000 

60,000 

15,000 

90,000 

6,900 

15,000 

1.500 

4,200 

160,000 

2,600 

12,000 

1.500 


1,663,600 


1892. 


Hoi. 


Tons. 


18;  600 

190,000 

26,000 

21,000 

8,900,000 

2,000,000 

85.000 

60,000 

80,000 

8,000 

140,000 

400,000 

12,000 


5.500 

80,000 

5,100 

25,200 

1.750 

2,000 

2,800 

25 

10 

184 

8,220 

1,000 

12;  000 

84 


,000 

.350,000 

225,000 

200,000 

80,000 


2,748,600 


4,000 
6,600 
4,500 
4,000 
2,000 


U0,523 


TsfaML 


mo.  IN 
U6,6»J 

98,1 

17,1 
2B,< 

$1 

hi 

li.<»^ 

1.1N 


im,m 


200,1 
100,1 


2,7JXI 


•  Yalne  of  these  tons  is  neoessarily  eatfmated 
Ytfy  respeotAilly,  your  obedient  senrant^ 


Capi.  Frkderio  V.  Abbot, 

Carpi  of  Snginecn,  17.  8.  A» 


Whttford, 


M  8. 

nfPBOVEMENT  OF  WATEBEE  RIYEB,  SOUTH  CAROUKA.  < 

SEFEBENOB  TO  PAST  BEPOBTS. 

For  preliminary  examination,  see  page  914,  Annual  Bei>ort  for  1880, 
For  map  of  river^  see  page  1190,  AnnuaJ  Bei>ort  for  1889. 

OBIGINAL  CONDITION. 

In  1882  this  stream  had  a  low-water  depth  of  from  3  to  4  feet  firom  its 
mouth,  68  miles,  to  Oamden.  The  lower  14  miles  was  oompletdy 
blocked  at  all  stages  of  water  by  logs,  snags,  etc.,  and  at  moderate ; 
stages  by  the  bridges  of  the  South  Oarolina  and  the  Wilmington,  Ok 
lumbia,  and  Augusta  Bailroads,  then  without  draw  spans;  thence  to 
Oamden,  navigation  was  possible,  but  dangerous,  except  dnrin|^  higk 
water.    Its  commerce  was  practically  nothing. 

PLAN  OF  DfPBOVEHSNT. 

The  project  provides  for  safe  and  unobstructed  4-foot  navigation  for 
steamers  nx>m  Oamden  to  the  mouth  at  an  estimated  cost  of  $60,000. 

WOBK  PBIOB  TO  JUNE  30,  1891. 

The  river  had  been  snagged  between  points  68  miles  and  no  mileB 
above  the  mouth,  since  1884 11,299  obstructions  having  been  removed. 
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Previous  to  June  30, 1884,  the  records  are  not  sufficiently  detailed  to 
give  exact  fignres,  but  a  very  considerable  amount  of  work  had  been 
done  on  the  river.    The  railroad  bridges  had  been  provided  with  draws. 

WORK  OP  PAST  YEAR. 

The  river  was  quite  thoroughly  cleared,  by  plant  owned  and  operated 
by  the  United  States,  for  a  width  of  80  feet  and  depth  of  4  feet  at  low 
water  between  i>oints  no  miles  and  67  mUes  above  the  mouth.    The 
average  cost  of  removing  obstructions  was  87  cents  each.    For  details 
of  work  done  and  commerci^  statistics,  reference  is  made  to  the  ap- 
pended report  of  my  assistant  engineer,  Mr.  Beid  Whitford,  who  has 
shown  marked  ability  in  directing  and  controlling  the  working  parties 
and  maintaining  the  efficiency'  of  the  plant. 

Rwltf  ARKS. 

^0  new  transportation  lines  have  been  established  on  the  river  dur- 
ing the  year.  The  appropriation  of  September  19, 1890,  completes  the 
amoimt  that  this  improvement  was  estimated  to  cost.  By  theexi>endi- 
tore  of  this  sum  the  entire  portion  of  the  river  covered  by  the  project 
'^  has  been  put  into  good  condition  for  steamboat  navigation.  For  its 
^  mamtenanee  the  snag  boat  owned  by  the  river  should  be  kept  at  work 
oontinnonaly.  The  stream  is  well  worth  this  expense,  which  would 
r^  amoimt  to  about  $6,500  a  year.  If  appropriations  are  made  every  two 
years,  (13,000  could  be  advantageously  sx>ent  in  that  period. 

With  the  balance  of  (6,822.77  on  hand  July  1, 1892,  snagging  will  be 
contmued,  the  worst  obstructions  being  removed  first. 

I^ng  the  year  the  freight  passing  over  this  stream  has  aggregated 
2}2i4ton8. 

I       ,  This  riyer  is  tributary  to  the  coUeotlon  district  of  Georgetown,  S.  C.    Georgetown 
u  its  p(Bt  of  entry.    Amount  of  duties  coUeoted  in  the  calendar  year  of  1891,  $11.64. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  sot  of  Congress: 

AppiovedMarch  3, 1881 $8,000 

IWd  Angust  2, 1883 15,000 

Approved  July  6, 1884 ^ 6,000 

Approved  August  5, 1886 7,600 

OUaguat  11, 1888 12,000 

Approved  September  19, 1890 12,500 

ToW 60,000 

Total  expenditures^  including  June  30, 1892,  $53,177.23. 
For  table  of  commerciaJi  statistics  furnished  by  the  collector  of  Oeorge- 
^   tof^  S«  0.y  see  this  year's  Annual  Bei>ort  for  Waccamaw  Biver. 

Money  statement. 

jalyjL  im,  baUmoe  nnezpended $18,640.89 

Jose  30, 1892,  amount  expended  daring  fiscal  year 6, 817. 62 

J11I7I9 1892,  balance  unexpended 6,822.77 

J«Iy  1, 1892,  outstanding  liabiUties 462.64 

July  If  18B2,  balance  avaUable 6,360.13 

^Anonnt  appropriated  by  act  approved  July  13, 1892 2, 500. 00 

Amoontayailable  for  fiscal  year  ending  June  30,  1893 8,860.13 

c  Amoontihat  can  be  profitably  expended  in  fiscal  year  endine  June  30,1894     6, 500. 00 
<  gabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acta  of  1866  and  1867. 
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report  of  mr.  reid  whitford,  assistant  skoinser. 

United  States  Engineer  Office, 

Georgetown,  S.  C,  June  SO,  1899. 

Captain  :  I  have  the  honor  to  make  the  following  report  of  operations  on  Wateree 
River,  South  Carolina.,  for  fiscal  year  ending  June  30, 1892. 

Snagging  and  clearing  banks  were  continued  by  United  States  steam  holster  and 
hired  labor.  The  following  obstructions  have  been  removed,  roughljf  clearing  the 
banks  and  channel  to  an  approximate  width  of  80  feet  and  depth  of  4  feet  at  low 
water: 

From  the  channel :  Logs,  571 ;  stumps,  288 ;  large  snags,  931 ;  small  snags,  40  cords. 
From  the  banks:  Trees  cut,  1,806;  brueii  cut  29  cerds.  Work  has  been  carried  on 
between  points  no  miles  and  67  miles  above  the  month  of  the  river.  Of  the  total 
amount  expended  six-tenths  were  used  on  the  channel  and  four-tenths  on  the  banks. 
Each  obstruction  cost  approximately  87  cents. 

Remarka, — ^The  progress  of  work  was  greatly  delayed  by  continuous  high  freshets 
during  the  spring  and  winter.  The  work  so  far  accomplished  has  been  of  marked 
benefit  to  the  navigation  of  the  river,  as  captains  of  the  steamers  state. 

ReoommendatioM. — It  is  respectfully  recommended  that  work  of  a  similar  character 
be  carried  on  tfll  a  thoroughly  cleared  channel  from  the  mouth  of  the  river  to  Cam- 
den be  completed.  After  this  has  been  done  there  will  be  required  aboat  $6,QpO  per 
year,  or  $12,000  from  one  appropriation  to  the  other  as  they  are  at  present  made  by 
Congress  to  keep  the  channel  open,  owing  to  the  large  quantities  of  drift  ooming 
down  the  river,  lodging  and  forming  obstructive  jams.  In  addition,  erosion  of  the 
banks  during  freshets  causes  much  of  the  standing  timber  to  fall  in. 

Commerce, — ^The  following  statement  was  obtained  by  Mr.  E.  C.  Easterling,  time- 
keeper, who,  acting  under  orders  from  this  office,  visited  all  the  principal  shipping 
and  receiving  places  alongthe  river,  and  from  them  collected  the  figures  given.  The 
following  letter  from  Mr.  Easterling  explains  itself: 

United  States  Hoister  Waterse, 

May  U,  1899. 

Sir  :  I  have  the  honor  to  transmit  a  statement  showing  the  outward  and  inward 
freights  on  the  Wateree  River,  South  Carolina,  from  May  1,  1891,  to  May  1, 1892. 

Steamboat  transportation  has  steadily  gained  favor  with  the  planters  along  the 
river  on  account  of  its  cheapness,  compared  with  railroad  transportation  and  its  con- 
venience. In  many  instances  fertilizers  are  delivered  in  the  fields  by  the  boat  which 
does  away  with  many  miles  of  hauling,  on  the  west  side  of  the  river,  the  planters  by 
patronizing  the  boat  obviate  the  necessity  of  hauling  across  the  toll  bridge  near 
Camden,  the  toll  in  some  cases  amounting  to  a  considerable  amount.  For  instance, 
one  planter  told  me  that  in  shipping  his  crop  and  receiving  his  fertilizers  he  paid  over 
$100  a  month  toll,  and  that  since  h^  has  been  patronizing  the  steaml>oat  his  toll  never 
amounts  to  over  $8  per  month.  In  the  matter  of  freight  a  planter  told  me  that  in 
shipping  240  bales  of  cotton  he  saved  in  freight  alone  $100  by  shipping  by  steamboat. 
Other  instances  of  convenience  and  pecuniary  saving  could  be  cited. 

The  steamer  running  this  river,  during  the  busiest  of  the  cotton  season  last  fall, 
was  taken  off  and  sent  to  the  Pedee,  and  when  she  returned  made  no  regular  trips, 
which  was  a  great  drawback  to  the  commerce  of  tiie  river, 

Respectfrilly  submitted. 

£.  G.  Eastbrlino, 

Timekeeper, 
Mr.  Reid  Whitford. 

U.  S.  Aeeietant  Engineer, 


Outward  freighU. 

Cotton bales. 

Cotton-seed  oil barrels . 

Cotton-seed  meal 

Cotton-seed  halls 

Cotton  seed bushels. 

Rosin barrels. 

Bough  rioe bushels. 


Inward  freightt. 

General  merchandise 

Total 


Ko. 


415 
270 


1,000 

1,000 

10,000 


188L 


Tons. 


104 
54 

m 

10 
15 

175 

220 


400 


1, 00.H 


Value. 


$20,750 

8,780 

006 

25 

300 

1,250 

12,500 


39.210 


12,000 


51,210 


IBBH, 


Ko. 


617 
895 
135 


3,500 
7,000 


Tona. 


154 
91 

135 
15 

aoo 

700 

161 


TafaM. 


788 


t,244 


|S1,«M 

4,845 

2,700 

45 


7,^ 
8.750 


46,610 


39. 


80,010 
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Lfasi  year  there  were  1,005^  tons  of  commerce  on  the  river.  This  year  there  are 
2,244  tons,  showing  an  increase  of  1,239  tons.  During  the  year  the  South  Carolina 
Steamboat  Company  had  a  line  of  steamers  running  of  from  250  to  SOO  tons  burden, 
but  they  have  not  been  operated  with  sufficient  regularity  to  carry  freights  with  as 
quick  dispatch  as  the  shippers  seem  to  require,  so  it  has  been  reported.  The  com- 
merce is  fast  ^rowing  in  importance.  The  river  runs  through  the  most  fertile  farm- 
infir  lAnds  in  the  State. 

£impUnf6$, — Capt.  Kilbia  Morse,  overseer,  Mr.  E.  C.  Easterling,  timekeeper,  and  Mr. 
B.  H.  Oliver,  engine-driver,  have  as  usual  been  very  faithful  and  efficient  in  the  dis- 
charge of  their  duties. 

Very  respectfully,  your  obedient  servant, 

Eeid  Whitford, 
A8n$iant  Engineer, 
Capt.  Frederic  V.  Abbot, 

Cor$9  of  EnginwTBf  U,  8*  A, 


Mg. 

IMPROVEMENT  OF  CONGAREE  RIVER,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  1140,  Annual  Beport  for  1885. 
For  map  of  river  see  page  1194,  Annual  Eeport  for  1889. 

ORIGINAL  CONDITION. 

In  1886  this  stream  bad  a  low-water  depth  of  3  to  4  feet  from  its  mouth 
to  the  railroad  bridge  at  Columbia;  thence  1  foot  low-water  depth  2 
miles  farther  to  its  head.  Navigation  of  the  lower  47  miles  was  blocked 
at  all  stages  of  water  by  the  South  Carolina  Eailroad  Bridge  and  by 
sunken  logs,  snags,  and  overhanging  trees.  The  navigation  of  the  re- 
maining 2  miles  was  prevented  by  swift  currents  and  numerous  rock 
ledges  and  bowlders.    Its  commerce  was  nothing. 

PLAN  OF  IMPROVEMENT. 

The  project  proposes  to  secure  a  thoroughly  cleared  4-foot  navigation 
over  the  lower  47  miles  at  all  stages  and  a  cleared  channel  1(K)  feet 
wide  through  the  shoals  above,  at  an  estimated  cost  of  $54,500. 

WORK  PRIOR  TO  JUNE  30,  1891. 

Tlie  river  had  been  snagged  between  points  no  miles  and  47  miles 
above  the  mouth,  4,768  obstructions  having  been  removed.  The  rail- 
road bridge  had  been  provided  with  a  draw. 

WORK  OF  PAST  YEAR.  * 

The  river  was  quite  thoroughly  cleared  by  a  plant  owned  and  oper- 
ated by  the  United  States  for  a  width  of  80  feet  and  a  depth  of  3  feet 
at  low  water  between  points  no  miles  and  40  miles  above  the  mouth. 
The  average  cost  of  removing  obstructions  was  $0.89  each.  For  details 
of  work  done. and  commercial  statistics  reference  is  made  to  the  report 
of  my  assistant  engineer,  Mr.  Reid  Whitford,  who  has  shown  marked 
ability  in  directing  and  controlling  the  working  party  and  maintaining 
the  efficiency  of  the  plant. 
£Na92 77 
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REMARKS. 

No  new  transportation  lines  have  been  established  on  the  river  dur- 
ing the  year.  With  the  balance  of  $0.00  on  hand  July  1, 1892,  nothing 
can  be  done.  During  the  year  the  freight  passing  o¥er  this  stream  has 
'^ggregsbted  3,686  tons. 

"  This  river  is  tributary  to  the  conoction  district  of  Georgetown,  S.  C.     Georgetown 
is  its  port  of  entry.    Amount  of  duties  coUocted  iu  the  calendar  year  of  1891,  $11.64. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Approved  August  5,  1886 $7,500 

Of  August  11,  1888 7,500 

Approved  September  19, 1890 5,000 

Total -• 20,000 

Total  expenditures,  including  June  30, 1892,  $20,000. 
For  table  of  commercial  statistics  furnished  by  the  collector  of  George- 
town, S.  C,  see  this  year's  rei)ort  for  Waccamaw  River. 

Money  statement 

July  1,  1891,  balance  unexpended , $2,575.19 

June  30,  1892,  amount  expended  during  fiscal  year 2,575.19 

Amount  appropriated  by  act  approved  July  13, 1892 5,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 29, 500, 00 
Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  June  30, 1894    25, 000. 00 
Submitted  in  compUance  with,  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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report  of  mr.  reid  whitford,  assistant  rnginebr. 

United  States  Engineer  Office, 

Georgetown,  5.  C,  June  30, 189£,^ 

Captain  :  I  have  the  honor  to  make  the  following  report  of  operations  on  Congaree 
River,  South  Carolina,  for  fiscal  year  ending  June  30,  1892: 

Snagging  and  clearine  banks  were  continued  by  United  States  steam  holster  and 
hired  labor,  and  suspended  July  31, 1891,  because  of  the  exhaustion  of  fdnds.  The 
following  obstructions  have  been  removed,  roughly  clearing  the  banks  and  channel, 
to  an  approximate  width  of  80  feet  and  depth  of  3  feet  at  low  water: 

From  the  channel :  Logs,  116;  stumps,  22;  large  snags,  65;  small  snags,  11  cords; 
from  the  banks,  trees  cut,  5. 

Work  has  been  carried  on  between  points  no  miles  and  40  miles  above  the  month 
of  the  river.  Of  the  total  amount  expended,  nine-tenths  were  used  on  the  channel 
and  one-tentli  on  the  banks.    Each  obstruction  cost  approximately  89  cents. 

Bemnrks. — The  progress  of  work  was  greatly  delayed  by  continuous  high  freshets 
during  the  year.  The  work  so  far  done  has  been  of  marked  benefit  to  the  navigation 
of  the  river,  as  the  captains  of  the  river  steamers  state. 

Recommendations. — It  is  respectfully  recommended  that  similar  work  be  carried  on 
till  a  thoroughly  cleared  channel  be  completed  from  the  mouth  of  the  river  to  Granby 
Landing,  near  Columbia;  afterward  to  maintain  the  channel  as  completed. 

The  following  statement,  in  the  main,  was  obtained  by  Mr.  R.  G.  Dusenbnry,  over- 
seer, who,  acting  under  orders  from  this  office,  visited  all  the  shipping  and  receiying 
places  along  the  river  and  from  them  collected  the  figui'os  given. 

The  following  letter  to  Mr.  Dusenbury  explains  itself  : 

Columbia,  S.  C,  May  g6, 1892, 
Dbar  Sir:  The  work  done  by  the  Government  on  the  Congaree  River  as  far  as 
Granby  has  been  of  great  benefit  to  Columbia  so  far,  and  if  completed  to  this  city 
would  open  up  water  transportation,  and  thus  enable  our  merchants  to  compete  with 
points  around  us,  which  is  impossible  under  the  present  state  of  affairs. 
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As  chairman  of  the  Board  of  Trade  of  Columbia^  I  am  now  in  correspondence  witli 
the  Hon.  G.  W.  Shell,  Congressman  from  this  district.  lie  promises  his  influence  in 
obtaining  an  appropriation  from  the  Goyermnent  as  will  be  sufficient  to  complete 
the  work  from  Granby  to  Columbia. 

In  your  statistical  report  of  the  commerce  of  Congarce  River  I  would  be  gla<l  to 
have  you  toach  npon  this  matter^  which  not  only  affects  the  city  of  Columbia,  but 
this  entire  section  of  the  State. 
Very  respectfully,  youis, 

W.  J.  Murray, 
Fresideut  Columbia  Board  of  IVade* 

Mr.   R,  X}.   DUSENBURY,  *(■ 

Overscct* 


• 

1891. 

1892. 

ITo. 

Tona. 

Yalae. 

No. 

Tons. 

Value. 

Outteard  fttighUi 

Cofcton 

Spirits  torpenUxio 

K4»*m 

Cotton  B6ed 

bales.. 

...barrulfl.. 
do 

100 

218 

8,200 

25 

41 

1,435 

$5,000 

4,360 

11,480 

150 

303 

10.975 

38 

30 

2, 743 

275 

♦5,250 

7,575 

16. 450 

2,750 

Inward  freights. 
Geoend  merchancllse 

1,501 
900 

20,840 
27,000 

3,086 
600 

32,025 
30,000 

Total 

2,401 

47,840 

3,686 

62, 025 

ThiB  shows  an  increase  of  1,285  tons  over  the  last  year. 

There  is  considerable  commerce,  consisting  of  saw  logs,  shingles,  etc.,  of  which  no 
accoont  and  no  estimate  could  be  formed.  This  river  is  the  city  of  Columbia's  water 
outlet  to  the  ocean.  There  have  been  no  new  transportation  lines  established,  but 
a  steamer  of  greater  carrying  capacity — ^200  to  300  tons — ^has  been  run.  The  Congaree 
flows  through  an  exceedingly  fertile  country,  and  a  large  and  important  commerce 
will,  bv  proper  managment,  flourish  on  it. 

Employ^. — ^Mr.  B.  G.  Duseubury,  overseer,  and  Mr.  J.  E.  Norman,  engine-driver, 
deaerve  credit  for  efficient  and  faithful  work. 
Very  respectfolly,  your  obedient  servant^ 

Beid  Whitford, 
AaUiant  Engineer. 
Capt.  Frkderig  V.  Abbot, 

CarpB  of  Mngvneen,  U.  8»  Am 
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IMPROVEMENT   OF  HARBOR  AT  CHARLESTON,   INCLUDING  SULLIVAN 
ISLAND  AND  MOUNT  PLEASANT  SHORE,  SOUTH  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  history  of  operations  up  to  June  30, 1888,  see  page  970,  Annual 
Report  for  1888.  For  modified  project,  including  estimates,  see  page 
1150,  Annual  Beport  for  1889. 

ORIGINAL  CONDITION. 

There  were  four  channels  across  the  bar,  the  deepest  having  about 
12  feet  at  low  water. 

PLAN  OF  IMPROVEMENT. 

It  is  proposed  to  establish  and  maintain,  by  means  of  two  jetties,  a 
low- water  channel  of  not  less  than  21  feet  across  the  bar.    The  action 
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of  the  jetties  is  to  be  assisted  by  dredging.  The  estimated  cost  of  ^ 
project  is  $4,380,500,  if  the  jetties  are  left  at  mean  low- water  le 
throughout.  K  brought  up  to  3  feet  above  "mean  low- water  le 
throughout,  $5,334,500. 

WORK  PRIOR  TO  JUNE  30,  1891. 

The  foundations  of  both  jetties  had  been  completed  out  to  the  ci 
of  the  bar.  Log  mattresses  loaded  with  stone  were  used  through 
as  foundation  and  to  some  extent  as  hearting.  Considerable  x)ortLi 
of  both  jetties  had  been  raised  to  mean  low  water,  and  half  a  n 
of  the  North  Jetty  to  high  water. 

The  following  material  had  been  used: 


North  Jetty. . 
South  Jetty.. 

Total.. 


Stone. 


Tont. 

48,144 
89,553 


137,697 


Cfu.yd8. 
122,335 
143,414 


265,749 


Mattrefl 


17- 
3» 


4S 


A  plant  for  quarrying  and  depositing  stone  and  a  fine  pump  dre« 
had  been  procured  for  work  by  hired  labor,  in  addition  to  that  by  c 
tract. 

WORK  OF  PAST  YEAR. 

The  stone  contractor,  Mr.  Jacob  Friday,  completed  both  his  st 
contracts  on  April  10, 1892,  having  deposited  54,686  tons  of  rock  c 
iug  the  year. 

The  Government  stone  plant  worked  continuously  till  June  10, 1^ 
when  lack  of  funds  necessitated  suspension  of  all  active  work.  A  sc 
force  was  retained  at  the  quarry  to  move  railroad  tracks  and  derri< 
and  to  do  such  stripping  and  clearing  up  as  would  facilitate  work  un 
the  next  appropriation.  The  floating  stone  plant  was  laid  up  an 
small  force  retained  to  give  it  a  thorough  overhauling  to  fit  it  for  ful 
work.  During  the  year  the  plant  put  out  1,202  tons  on  the  North  j€ 
and  52,439  tons  on  the  South  Jetty.  The  stonework  by  contract : 
hired  labor  aggregates  108,309  tons,  the  largest  quantity  yet  banc 
here  in  any  single  year. 

COST  OF  WORK. 

Separate  accounts  were  kept  of  the  rolls  and  bills  for  the  main  o^ 
for  the  dredge,  for  the  stonework  by  hired  labor,  and  for  the  conts 
work  including  the  cost  of  inspectors  and  their  boats  and  crews, 
these  accounts  each  entry  was  made  to  show  the  liabilities  (bills 
payrolls)  incurred  during  each  calendar  month,  no  regard  being  pai* 
the  date  when  payment  was  made.    !No  attempt  has  been  made  to 
tribute  the  cost  of  the  main  office  to  the  several  branches  of  w< 
Such  distribution  must  be  purely  arbitrary.    These  accounts  are 
stracted  into  the  following  table,  showing  work  done,  liabilities 
curred,  and  cost  per  unit  for  each  quarter  of  the  year.    The  plant  ] 
been  kept  in  good  condition  at  all  times;  all  repair  bills  have  bi 
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charged  to  work  and  not  to  plant.  The  only  charges  mado^  to  plant 
have  been  for  such  improvements  as  made  the  plant  better  than  it  was 
wlien  new. 

Liabilities  ineurred  during  fiscal  year  ending  June  30,  1892,  and  how  they  were  disU-ihuied. 

[Total  liabilities  incurred  diiriDg  the  year,  $^5,973.02.] 


Class. 


Main  oflBoe,  bills  and  rolls 

Srone  plant 

l)re«l  ge  plant 

l>Bpo9iit«<i  onder  contract tons. . 

Co»t  or  flame 

l>eposit«d  by  United  States  hired  Libor, 

tOKUB  >- 

C*mt  oT  eame 

Cmst  f^e-rton  by  coutract 

CoHt    i>«ar  ton  by  United  States  hired 

labor- 

^re«isrod cubic  yait's . . 

J^*  p«rcnblc  varcl .cent«.. 

^^*^»«>'ing  up  stone  plant,  June  10-30, 


First 
qnarter. 


$1,151.35 
$2, 143. 53 

$10, 376. 92 
20.383 

$42,407.28 

10, 052 

$19, 813. 48 

$2.08 

$1.97 
42,336 


Second 
quarter. 


$2,643.13 

$1,473.88 

$644.63 

15,065 

$1^2,491.75 

11, 173 

$21,  626. 56 

$2.16 

$1.94 

40,184 

12i 


Third 
quarter. 


rA019.88 

$669.97 

$3,  234. 31 

17,  306 

$35,  989r23 

14, 101 

$25,  277. 43 

$2.08 

$1.79 

18,64ft 

13 


Fourth 
quarter. 


$3,117.73 

$24. 50 

$11, 415.  20 

1,932 

$4, 102. 63 

18.  315 

$24, 740.  03 

$2.12 

$1.35 


$1,200.00 


Wliole 
year. 

$8, 378. 59 

$4,  311. 88 

$25,671.06 

5^1,686 

$n4,99U.t|9 

^       53.641 

$01,420.00 

$2.10 

$1.70 
101, 169 

$1,200.00 


J«ia^  30^  1892^  ^aj^e  United  States  stone  plant,  $50,000;  value  United  States  dredge,  $60,000. 

It  ^11  i)e  seen  that  the  stonework  done  by  contract  and  hired  labor 

Tfy     nearly  equal  in  amount^  the  excess  by  contract  being  only  about 

^>^KK>  tons.    The  United  States  paid  for  stone  put  in  by  contract  $23,500 

^oi*^  than  for  a  nearly  equal  quantity  put  in  by  its  own  plant.    The 

'  ^^t  per  ton  by  hired  labor  was  40  cents  less  than  by  contract.    This  is 

on     ^  perfectly  fair  comparison,  as  the  contra(»tor  had  two  contracts, 

th  ^  ^r  work  done  in  deep  water,  where  the  rock  was  rolled  off  by  hand  j 

^^  '^ork  was  easy  and  the  price  was  $1.90  per  ton;  the  other  for  put- 

^^S  off  rock  on  the  higher  parts  of  the  jetties  t4>  raise  them  to  high 

^^•^r.    Here  all  rock  had  to  be  hoisted  off  the  lighters  by  steam.    The 

P*ic^  for  this  work  was  $2.15  per  ton.    Adding  the  cost'of  inspectors, 

•^^^^flrst contract  stone  cost  the  United  States  $1.93  per  ton;  the  second, 

.j^r^-^^  per  ton.    The  United  States  plant  did  work  identical  with  the 

6^- priced  contract,  so  that  the  saving  to  the  United  States  should 

J*^ly  be  50  cents  per  ton,  and  not  40  cents  as  shown  in  the  above  table. 

-^^ere  was  no  dredging  done  by  contract  during  the  year  to  compare 

^^h  the  Government  dredging,  but  the  last  contra<!t  price  was  17^  cents 

^^.  y'ard,  and  the  previous  contract  was  let  at  30  cents  a  yard.    The 

gj'^^ted  Statiis  dredging  cost  11^  cents  per  yard.    This  is  not  as  good  a 

bili^^^  as  was  anticipated,  as  much  time  was  lost  and  many  repair 

^*    *^  were  incurred  on  account  of  the  boiler,  which  was  too  small  for 

l^^'^ork  demanded  of  it.    All  these  bills  were  charged  as  above  stated 

^   Jf^^r  work.    By  the  10th  of  February  it  became  apparent  that  it  was 

bti'i^^^®  to  continue  work  longer  without  a  new  boiler,  which  has  been 

^^^t;  and  put  into  the  vessel.    She  will  reach  Charleston  and  will  resume 

^^^k  about  the  middle  of  July. 

METHOD  OP  COMBININa  CONTRACT  AND  HIRED  LABOR. 

^,^"16  most  friendly  relations  have  been  maintained  between  the  United 
^^tes  employes  and  the  contractor's  men.  Mutual  aid  was  constantly 
^*^^d  aud  given,  and  thus  many  delays  and  much  exx>ense  was  saved  both 
^^^es.    Authority  was  asked  and  obtained  to  rent  United  States  plant 
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to  the  contractor,  and  this  was  frequently  done,  esi)ecially  in  the  a 
of  the  tugboat.  On  many  days  the  Government  tug  did  towing 
the  contractor  at  cost  ($15  a  day),  and,  when  needed,  his  tug  did  i 
same  for  the  United  States  at  the  same  price.  No  other  tugs  could 
hired  for  this  purpose  for  less  than  $100  a  day,  and  many  hundreds 
dollars  were  thus  saved,  both  to  the  United  States  and  to  Mr.  Frid 
Similar  exchanges  were  made  at  the  quarries  near  Edgefield,  where  J 
Friday  and  the  United  States  were  working  side  by  side  in  the  sa 
ledge  of  granite.  When  Mr.  Friday  had  more  stone  on  cars  at  Ohar] 
ton  than  he  could  handle,  the  excess  was  purchased  from  him  at  c 
and  put  out  by  the  United  States,  if  the  Government  had  lighter  ro 
to  accommodate  it.  The  movement  of  the  railroad  cars  was  thus  fac 
tasted,  the  rate  of  progi'ess  accelerated,  and  the  cost  of  quarrying 
duced  by  keeping  both  quarries  busy.  The  cost  of  rock  has  been  mi 
increased,  both  to  the  contractor  and  to  the  United  States,  by  lacl 
car  service.  This  is  well  shown  in  the  great  reduction  of  cost  of  Uni 
States  work  after  Mr.  Friday's  contracts  were  completed,  as  this  gs 
the  United  States  enough  cars  to  pi-oi^erly  handle  its  rock.  In 
early  part  of  the  year  the  plant  was  not  worked  to  anything  like  its  1 
capacity,  as  it  was  uncertain  how  much  of  the  funds  would  be  requii 
for  contract  work.  After  the  contractor  finished  liis  contracts  theG 
ernment  plant  averaged  8,000  tons  a  mouth,  and  tliis  rate  can  be  c 
nomically  and  advantageously  maintained  under  future  appropriatio 
The  year's  work  has  raised  about  three-fourths  of  a  mile  of  the  No 
Jetty  to  high  water,  about  1  mile  of  the  South  Jetty  to  the  same  heig 
and  has  reenforced  and  raised  some  of  the  lower  parts  of  the  Soi 
Jetty. 

ANNUAL  SURVEY. 

The  annual  survey  shows  more  marked  changes  in  the  Swash  Ch 
nel  in  the  last  year  than  have  been  reported  before  in  any  like  i)eri 
The  area  between  the  jetties  on  which  there  is  less  than  12  feet  1 
greatly  decreased,  and  n  succession  of  deep  areas  nearly  connect 
show  more  than  15  feet  depth  at  low  water  where  such  depths  have : 
been  shown  on  any  previous  survey.  Their  aggregate  area  is  about 
acres.  This  deep  area  extends  some  distance  beyond  the  ends  of 
jetties.  A  narrow  12-foot  channel  appears  all  the  way  through.  Swj 
lieef  has  practically  disaiypeared  from  the  Jetty  Channel  and  now  foi 
an  extension  of  the  South  Jetty,  and  Jim  Evans  Shoal  has  been  pusl 
down  nearly  to  the  outer  end  of  the  North  Jetty.  As  defined  by  the 
foot  curve  this  shoal  has  been  much  reduced  in  area  during  the  y< 
The  survey  this  year  was  very  extended,  and  is  fully  compared.w 
previous  surveys  in  the  report  of  my  assistant  engineer,  Mr.  James 
Allen,  who  has  rendered  most  valuable  service  in  every  way  in  cai 
ing  on  the  work  most  successfully. 

The  breakwater  along  the  Mount  Pleasant  shore  was  begun  and  a 
pleted  during  the  year  by  contract.    The  contractor  was  Mr.  Hasell 
Crouch,  of  this  city.    lie  has  taken  great  pains  with  his  work,  and 
breakwater  is  an  unusually  straight  and  elegant  piece  of  work  of 
class. 

APPBOPBIATIONS. 

It  is  most  unfortunate  that  at  a  time  when  work  was  going  on  m 
rapidly^  more  regularly,  and  at  less  cost  than  ever  before  in  the  hist 
of  this  improvement  the  lack  of  funds  has  made  it  necessary  to  susp4 
operations  and  lose  the  best  portion  of  this  year  for  work.    In  the  si 
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mer  tbe  days  are  long  and  the  sea  smooth,  and  every  week  of  enforced 
idleness  might  otherwise  have  recorded  a  large  amount  of  most  impor- 
tant work  iU5comi)lished.  The  improvement  is  just  at  the  critical  stage 
when  rapid  and  continuous  work  is  needed  to  assist  the  new  channel  to 
break  completely  through  the  bar,  which  now  measures  only  a  few  hun- 
dred feet  between  15  feet  of  water  inside  and  out.  Money  spent  now 
would  save  thrice  its  amount  spent  a  year  or  two  hence,  when  the  ma- 
terial now  in  motion  has  hml  time  to  settle  into  some  new  position  and 
become  set  and  hard. 

^  The  utmost  economy  would  be  secured  by  any  system  of  appropria- 
tions which  would  enable  this  important  work  to  be  prosecuted  without 
continually  recuiTing  periods  of  idleness.  Seven  hundred  and  fifty 
tlioirsand  dollars  could  be  advantageously  spent  in  the  next  year. 

.  W'ith  the  balance  of  $16,685.64  on  hand  July  1, 1892,  the  Government 
stone  plant  will  be  cared  for  and  the  dredging  will  continue  as  long  as 
the  funds  permit. 

This  work  is  in  the  collection  district  of  Charleston,  S.  C,  which  is  the  port  of 
enti-y.     Amount  of  dnties  coUocted  in  calendar  year  1891,  $24,308.47. 

Since  the  existing  project  of  improvement  has  been  adopted  the  fol- 
io \ring  appropriatfonrf  have  been  made: 

^y  s^ct  of  Congress  approved — 

June  18, 1878 T $200,000 

March  3,  1879 200,000 

-Juno  14,  1880 : 170,000 

_        ^Iarch3,  1881 175,000 

gy^  afcci;  of  Congress  passed  August  2,  1882 300,000 

^y   ^bcti  of  Congress  approved — 

JxxljD,  188^1 250,000 

Augusts,  188(5 : 187,500 

^T  a^ct  of  Congress — 

OiT  August  11,  1888 350,000 

.A.j»proved  September  19, 1890 370,000 

•Xotal 2,202,500 

• 

expenditures  to  June  30, 1802,  $2,185^814.36,  which  includes  the 
building  shore  protections  on  Sullivan  Island  and  Mount  Pleasant, 
following  drawings  and  papers  accomi)any  this  report: 

1.  Map  showing  snrvey  of  1892. 

2.  Longitudinal  profiles  through  Jetty  Channel,  constructed  firom  moan 
:ngB. 

3.  Comparison  of  surveys  of  1884  and  1892. 
^^rt  of  Mr.  James  P.  Allen,  assistant  engineer. 


1«  of  commercial  statistics  furnished  by  the  collector  of  the  port, 
istical  letter  received  from  Mr.  Edward  Willis. 

Money  stat^mtenU 

Jtily  a,  1891,  balance  miexpended $308,052.39 

3^^<^  30, 1892.  amount  expended  during  fiscal  year 291, 366. 75 

^*^\^  1»  1892,  bahince  unexpended 16,685.(U 

J^y  X,  1892,  outstanding  liabilities 4,205.00 

^?^^y  1, 1892,  balance  available 12,480.64 

^^onut  appropriated  by  act  approved  July  13,  1892 225, 000. 00 

^ount  available  for  fiscal  year  ending  June  30,  1893 237, 480. 64 

'  ^onnt  (estimated)  required  for  completion  of  existing  proji^ct 1, 953, 000. 00 

^luoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,18^ .- 750,000.00 

Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 

I  Wbor  acts  of  1866  and  1867. 
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Ab8tract  of  proposals  for  building  breaJcwater  along  Mount  Pleasant  Shore,  South  Ca 

Una. 

[Opened  Xovember  26, 1891.] 


No. 

Name  of  bidder. 

Linear 
feet. 

Price 
who] 

1 

Hafleli  W. Crouch 

1.152 

$4 

( 

Date  of  commencing  work  aud  moutlily  progress,  as  required  by  specification. 
Contract  awarded  to  Hasell  W.  Crouch,  as  the  price  bid  was  reasonable. 


report  op  mb.  james  p.  allen,  assistant  enginkbr. 

United -States  Engineer  Opfick, 

CharleBton,  S.  C,  June  SO.  289i 

Captain:  I  have  the  honor  to  submit  the  following  annual  report  for  Charleei 
Harbor  for  the  fiscal  year  ending  June  30,  1892 : 

Work  under  Mr.  Jacob  Friday^s  two  contracts  was  continued,  these  contracts  hi 
ing  both  been  extended  three  months.  The  last  work  under  the  hand  contract  ^ 
done  on  April  8,  and  on  the  hointer  contract  on  April  9, 1892.  Four  hundred  andf( 
tons  of  rock  remaining  on  Mr.  Friday's  hubds  were  purchased  from  him  in  posit 
on  the  north  jetty  at  contract  price  after  the  completion  of  his  contracts.  He  • 
posited  under  the  hand  contract  6,449  tons  of  stone  on  the  south  jetty  between  13,1 
feet  and  16,400  feet  firom  the  shore  end. 

Most  of  this  was  distributed  so  as  to  be  about  25  feet  wide  at  the  crest  and  t 
brought  up  to  low  water.  A  small  portion  was  brought  up  to  high  water  with  an 
row  crest.  Some  of  this  part  of  the  jetty  had  been  brought  up  to  low  water  last  y 
and.  was  so  reported  in  the  last  annual  report.  It  has  been  worked  over  again  in 
der  to  fill  low  places.    This  stone  was  of  large  sizes. 

Twelve  thousand  eight  hundred  aud  thirty-five  tons  of  small  rock  have  beenpla< 
on  the  central  40  feet  of  the  south  jetty  from  4,120  to  6,032  feet  from  the  shore  ei 
and  on  the  60  feet  south  of  this  between  4,062  feet  and  5,370  feet  from  the  shore  & 
The  object  was  to  reinforce  the  south  jetty  just  inside  of  the  main  ship  chanii 
On  the* old  jetty  this  additional  covering  was  1  foot  thick,  and  on  the  60  feet  soatl 
was  2  feet  thick. 

Under  the  hoister  contract  32,966  tons  have  been  placed  on  the  north  jetty  fr 
9,150  to  12,730  feet  from  the  shore  end.  The  404  tons  already  mentioned  as  havi 
been  purchased,  extended  this  work  to  12,760  feet  from  the  shore  end.  This  porti 
was  brought  up  to  high  water.  Mr.  Friday  also  placed  2,032  tons  on  the  south  jet 
under  the  hoister  contract,  between  13,950  and  14,200  feet  from  the  shore  end.  M 
of  it  was  brought  up  to  high  water. 

Mr.  Friday's  plant  consisted  of  one  tugboat,  three  hoisters,  and  ten  stone-ligbt( 
Two  of  his  hoisters  had  two  engines  each,  and  a  carrying  capacity  of  400  tons.  Tl 
were  loaded  and  the  rock  was  hoisted  from  their  decks.  This  plan  proved  to  be 
satisfactory,  as  a  great  deal  of  time  was  lost  on  account  of  their  deep  draft.  T' 
could  not  get  up  near  enough  at  or  near  low  water  to  place  rock  on  tbe  center  1 
No  material  additions  were  made  to  the  United  States  plant  during  the  year  ex< 
that  the  hoister  mentioned  in  the  last  annual  report  as  under  construction, 
completed. 

The  United  States  quarry  near  Edgefield,  S.  C,  has  been  operated  continvoi 
during  the  year.  Thirty-two  thousand  eight  hundred  and  ninety-four  tons  of  J 
Lave  been  taken  out.  It  having  been  found  that  the  quarry  could  not  fiimisb  i 
as  fast  as  it  was  needed  to  keep  the  United  States  plant  m  economical  operst 
20,387  tons  were  purchased.  Twelve  hundred  and  two  tons  of  rock  were  put  ot 
the  north  jetty,  between  6,713  and  6,745  feet  from  the  shore  end.  aud  52,4&  ton« 
the  south  jetty,  between  9,050  feet  and  13,860  feet  from  the  snore  end.    In  1^ 

E laces  the  work  was  brought  up  to  high  water  in  pursuance  of  the  same  polic] 
eretofore,  which  is  to  bring  the  work  up  high  with  a  narrow  crest,  so  as  to  dec 
from  it  as  soon  as  possible  ail  the  advantages  to  be  gained  by  height.    It  is  not 
pccted  that  this  height  will  be  maintained  for  any  great  length  of  time. 

The  dredge  Charleston  arrived  at  Charleston,  S.  C,  on  July  4, 1891,  and  began  wi 
between  the  jetties  on  July  23,  1891.  She  continued  working  with  occasional  int 
missions  for  repairs,  mainly  to  the  boiler,  until  February  10,  1892,  and  remoi 
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101, 1©9  cubic  yards.  At  that  time  she  was  stopped  because  the  boiler  proved  to  bo 
too  small  for  the  duty  imposed  upon  it^  and  was  dangerous  to  the  safety  of  the  vessel 
and  to  the  lives  of  the  crew.  A  new  boiler  was  ordered  from  the  Continental  Iron 
Works,  of  Greenpoint,  N.  Y.,  and  on  April  21,  1892,  the  vessel  went  on  to  have  it  put 
in.  Xt  is  expected  that  she  will  be  back  in  Charleston  and  ready  for  work  on  or  be- 
fore August  1,  1892.  During  the  time  that  she  worked  she  proved  herself  to  be  a 
Tali&a.l>le  and  efficient  machine. 

ISo  "^rork  was  done  under  the  dredging  contract  of  Mr.  B.  C.  Howell.  Mr.  Howell 
h&^'iog^  been  nnable  to  overcome  his  financial  difficulties  his  contract  was  annulled 
at  the  expiration  of  the  time  to  which  it  had  been  extended. 

J^^mrvtys, — ^The  annual  survey  has  covered  a  considerably  larger  area  this  year  than 
for  5^ome  years  past.  The  soundings  were  taken  between  March  24  and  June  10, 
IS^ici.  The  area  north  of  the  north  jetty,  Drunken  Dick  Shoal,  and  the  area  be- 
tween the  jetty  channel  and  Morris  Island,  extending  at  least  a  half  mile  north  and 
son  til  of  the  south  jetty,  have  all  been  sounded  quite  thoroughly.  The  area  north 
of  the  north  jetty  was  last  sounded  in  1883  and  1884,  Drunken  Dick  Shoal  and 
Bea-cli  Channel  in  1887,  and  the  remainder  of  the  area  in  1888.  The  survey  of  1883-^84 
covered  the  whole  area  embraced  in  this  survey.  Comparison  will  consequently  be 
mj^de  ^ththe  maps  of  1884,  1887,  and  1888,  except  for  the  jetty  channel,  which  as 
heretofore  will  be  compared  with  the  last  yearns  map. 

Noi-th  of  the  north  jetty  the  area  of  the  shoal  within  the  9-foot  curve  has  in- 
creased somewhat.  The  area  within  the  12-foot  cnrve  has  also  increased.  In  nei- 
ther of  these  is  the  change  so  great  as  to  indicate  rapid  filling  in  this  place.  The 
li>- foot  and  18-foot  curves  show  no  marked  change.  The  deep  holes  near  the  jetty, 
cansed  by  ebb-tide  overpour,liave  increased  in  depth  and  area  where  the  jetty  is  low 
hat  bave  decreased  where  it  has  been  raised,  as  would  naturally  be  expected. 

■^r^nken  Dick  Shoal  and  Beach  Channel. — Tne  area  of  Drunken  Dick  Shoal  within 
the  9- foot  curve,  ha«  slightly  decreased  since  1884,  but  the  depths  on  this  shoal  are 
g^n^rally  less,  indicating  no  great  change  in  the  quantity  of  material.  Beach  Chan- 
uel  has  been  closed  at  its  inner  end,  so  that  less  than  3  feet  at  low  water  now  shows 
^here  in  1884  there  was  a  channel  of  between  13  and  14  feet.  This  channel  has  not 
n^aterially  changed  in  width  west  of  the  north  jetty  for  half  a  mile,  but  has  moved 
^*''«'ard  the  south,  apparently  to  accommodate  the  advance  of  the  Sullivan  Island 
^^ch  seaward.  At  tne  jetty  it  is  narrower,  as  has  been  already  reported,  and  eavSt 
of  the  jetty  it  has  changed  but  little.  The  most  noteworthy  change  in  this  locality 
^^he  appearance  of  a  pocket  or  incipient  ebb  tide  channel  across  the  jetty,  about 
^>000  feet  from  it«  shore  end.  There  is  now  over  15  feet  of  water  where  breakers 
H!^  shown  in  1884.  This  ha.s  not  broken  through,  for  there  is  very  shoal  water  east 
*^^  i  t«  end,  which  is  about  1,000  feet  east  of  the  jetty.  The  12,  15,  and  18  feet  curves 
•<^uth  of  Drunken  Dick  Shoal  show  no  marked  changes  except  where  this  pocket 

.  rhe  trench  formation  appears  on  the  west  as  well  as  on  the  east  side  of  the  north 
jetty^  indicating  strong  flood  as  well  as  ebb  currents,  although  the  most  decided 
trench  is  that  due  to  the  ebb-tide  overpour. 

.  :^.  Comparison  with  the  map  of  1887  shows  that  the  changes  heretofore  noted  were 
'mJ^^S  place  at  that  time,  although  less  advanced.  I  note,  however,  the  following: 
^hat^  whereas  the  average  depth  of  the  shoalest  part  of  Drunken  Dick  Shoal  hjul 
'^^^^^ined  about' the  same  ii*om  1884  to  1887  it  now  appears  to  have  become  shoaler, 
^**H  the  Bea<!h  Channel,  as  defined  by  the  15-foot  curve,  except  near  the  Bowman 
if.^^^^y,  is  wider  now  than  in  1887,  at  which  time  it  was  reported  to  have  decreased  in 
'^I'lth. 

-ftfatji  Skip  Channel. — The  Main  Ship  Channel  and  the  area  between  it  and  Morris 

in  ^^^  have  been  compared  with  1888.     The  changes  worthy  of  note  are  the  follow- 

J^^  •   The  Main  Ship  Channel  has  widened  south  of  the  south  jetty  and  for  half  a 

■ '**^  north  of  it    The  eastern  limit  of  the  channel  has  not  changed,  except  near  the 

J  tty^  hut  the  increased  width  comes  from  the  westward  movement  of  the  15  and  18 

th  *^  <'tirves.     From  a  half  mUe  north  of  the  jetty  to  the  north  limit  of  the  survey, 

fh  '^   curves  have  moved  eastward.     North  of  the  south  jetty  there  is  no  marked 

w^S®  ^^  *^®  maximum  depths,  but  to  the  south  these  have  increased.     The  9  and 

H-  foot  curves  along  Morris  Island  Beach  have  not  changed  materially.    There  was 

jr^  *^S88  a  point  of  the  Fort  Sumter  Shoal  extending  to  the  south,  about  half  a  mile 

J^?J^  Morris  Island  Beach.     The  end  of  this  shoal,  within  the  12-foot  curve,  has 

^tbdrawn  about  a  quarter  of  a  mile  towards  the  north,  but  there  is  another  forming 

r*  ^^e  eastward,  not  far  from  the  western  limit  of  the  channel.    The  limits  of  the 

nrvey  preclude  a  complete  study  of  this  point.    The  same  changes  were  in  progress 

^^  \m  to  1888,  as  indicated  by  the  maps  of  these  years.    There  is  a  trench  formed 

rtJ^pg  the  north  side  of  the  south    jetty  near  its  shore  end,  about  1,200  feet  long. 

J '^i*  was  shown  in  1888,  but  it  is  now  more  extended  and  deeper.     It  is  caused  by 

^^  overpour  dnring  the  flood  tide,  the  flood  currents  along  this  ahore  being  very 

*tronj5. 
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Deep  TocJu't, — The  deep  pocket  which  is  joBt  eoath  of  the  south  jetty  and  about  8,500 
feet  from  its  shore  end  shows  marked  fiUing.  This  may  be  partially  due  to  the  fact 
that  the  dredge  Charleston  has  damped  here  most  of  the  material  which  she  removed. 
The  security  of  the  jetty  at  this  point  which  until  it  was  raised  to  low  water  was  a 
source  of  considerable  anxiety  seems  to  be  now  tolerably  well  aasored. 

Swoih  Channel, — ^The  mean  sonndinffs  have  been  calculated  and  profiles  platted 
from  them  as  heretofore.  Considerable  scour  is  shown  on  the  intermediate  portion, 
slight  filling  inside  and  very  marked  filling  on  the  outer  end. 

No.  2,  which  is  nearest  the  channel  indicated  by  the  surveyy  has  a  slightly  greater 
minimum  depth  in  1892  than  in  1891.    The  inner  18^foot  curve  has  slightly  receded, 
while  all  of  the  outer  curves,  12, 15,  and  18  feet,  have  advanced  seaward,  notebly  more 
near  the  south  jetty  than  near  the  north  jetty.    The  9-foot  shoals  between  the  jetties  - 
are  small  in  area,  there  Innug  one  near  the  end  of  the  north  jetty  and  one  along  the 
south  jetty,  which  is  out  of  the  way  of  vessels.    A  9-foot  shoal  has  formed  amiast 
exactly  on  the  line  of  the  south  jetty,  the  pater  end  of  which  shows  about  7  feet, 
where  there  was  16.6  feet  last  year.    The  area  of  less  than  12  feet  between  the  cater 
ends  of  the  jetties  has  decreased.    The  movement  and  shax>es  of  the  curves  indicate 
that  the  material  which  is  carried  out  does  not  deposit  directly  in  front,  but  worka 
off  somewhat  to  the  south.    The  soundings  show  a  12-foot  channel  entireljf  through, 
but  it  is  too  narrow  and  crooked  to  be  navigable  as  a  12-foot  Channel,  and  its  perma. 
nence  is  doubtful.    It  is  furthermore  possible  that  more  soundings  might  have  shown 
lumps  in  it.    A  very  mark^  increase  of  depth  is  indicated  where  the  dred^inf  was 
done  and  to  the  south  of  it.    This  is  shown  by  large  areas  of  over  15  feet  m  deptb 
and  some  over  18  feet.    As  only  about  100,000  cubic  yards  were  removed  this  can  not 
all  be  attributed  to  the  dredc^ing.    Moreover,  much  ofit  is  considerably  south  of  the 
dredging  range.    It  is  probaole  that  the  movement  of  the  dredge  forward  and  back 
through  the  channel  may  have  aided  the  removal  of  material  by  the  currents.   This 
idea  is  strengthened  by  the  shape  of  the  outer  curves  opposite  the  dredge  cat   The 

freater  part  of  the  scour,  however,  is  undoubtedly  due  to  the  action  of  the  Jetties, 
find  no  not'Oworthy  change  in  the  areas  north  and  south  of  the  jetties.  The  general 
features  in  these  localities  liave  not  changed  materially.  The  curves  j  ust  soath  of  the 
end  of  the  south  jetty  confirm  the  general  statement  already  made  that  considei- 
able  material  has  moved  around  the  end  of  this  jetty. 

Condition  of  the  jetties. — The  general  profiles  of  both  jetties  is  given  on  sheet  No. 
1;  no  survey  has  been  made  of  the  low  portions.  A  few  souncungs  and  facto  ob- 
tained in  the  progress  of  the  general  survey  and  an  examination  at  low  water  show 
that  tliCHe  portions  have  practically  the  same  heights  thiit  they  had  at  the  end  of 
the  last  fiscal  year,  and  no  settlement  is  indicated. 

Sullivan  Island. — Both  the  high-water  and  low-water  lines  have  advanced  sea'ward, 
the  former  more  than  the  hitter.  The  maximum  advance  of  the  high-wat«r  line  as 
compared  with  last  year  is  about  100  feet.  West  of  the  Bowman.  Jetty  the  high- 
water  line  has  advanced,  but  the  low  water  has  receded. 

Morris  Island, — The  change  in  the  high-water  line  is  very  slight  except  near  the 
jetty  both  north  and  south,  where  it  has  advanced  seaward.  The  low- water  line  has 
receded  near  the  head  of  the  island  in  some  places  100  feet,  with  a  maximum  at  the 
extreme  north  end  of  200  feet.  Near  the  jetty  the  low-water  line  has  advanced  sea- 
ward both  to  the  north  and  to  the  south. 

Mount  Pleasant  shore. — A  breakwater  1,215  feet  long  was  built  at  the  western  end 
of  the  village  on  the  right  of  way  granted  to  the  United  States  by  the  town.    It  is 
constructed  of  piles  treated  with  pme-oil  creosote  for  their  preservation,  and  driven 
12  fct't  apart  from  center  to  center  with  an  upper  and  lower  horizontal  piece,  to 
which  sheet  spiles  are  spiked,  these  last  as,  in  met,  all  the  timber,  being  treated  with 
pine-oil  creosote.    A  space  was  left  in  this  breakwater  where  it  crosses  Hibben 
street,  but  this  was  afterwards  partly  filled  with  stone  to  preserve  the  ends  of  the 
pile  work  from  wash.    The  work  was  done  under  contract  with  Mr.  UaecU  W. 
Crouch.    There  has  been  no  notable  washing  of  the  beach  as  indicated  by  the  reced- 
ing of  the  high-water  line,  exce^it  at  the  western  end  of  the  village,  where  it  has  re- 
ceded somewhat.     The  sjiur  jetties  at  the  eastern  end  of  the  town  are  in  practically 
the  same  condition  as  they  were  at  the  end  of  the  last  fiscal  year. 

Inspectors,  superintendents,  and  assistants. — The  contract  work  has  been  inspected  by 
Mr.  J.  E.  Mikeli,  assisted  by  Mr.  W.  M.  Smith.  The  hired  labor  work  outside  has 
been  superintended  by  Mr.  w.  D.  Gaillard.  The  overseer  at  the  quarry  was  Mr.  Geo, 
T.  Sandford.  The  dredge  was  commanded  by  Capt.  E.  O.  Patterson,  with  CoL  F.  L.  "1 
Childs  in  charge  of  mca8urenients.  I  have  been  assisted  on  surveys  by  Mr.  L.  L. 
Gaillard,  and  Mr.  W.  A.  Leland.  These  gentlemen  have  filled  their  respective  posi- 
tions satisfactorily. 

Very  respectfully,  your  obedfeut  servant, 

Jamks  p.  Axxjek, 
Auittant  Engineer, 

Capt.  Frederic  V.  AnnoT, 

Corps  of  Engineere, 
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trances  of  reaseU  and  commerce  at  Charleston,  S.  C,,from  January  /,  1S75, 

to  Dtcemher  SI,  1891, 
AKiavED. 


Coastwise. 


Tons. 


382,018 
340,439 
334,919 
322, 527 
326, 681 
388,026 
399, 732 
384,090 
277,538 
304,:i82 
268,477 
550,209 
656,949 
601,771 
481.718 
600,776 
680,776 


Crew. 


11,949 

10, 113 

9,885 

9,623 

10,027 

20,641 

10, 377 

9.440 

7,629 

9,H22 

9,637 


Foreign  ports. 


9,708 
13, 677 
15,695 


American  vessels. 

No. 

Tons. 

Crow. 

38 

13,144 

326 

44 

11,  H98 

335 

32 

13, 972 

308 

44 

19.935 

455 

39 

12,  505 

319 

38 

12.412 

327 

34 

9.430 

272 

M 

4,807 

224 

26 

3,0«2 

15T 

21 

3,910 

145 

15 

2.344 

97 

20 

3,714 

131 

30 

7.074 

199 

34 

7,750 

252 

30 

6,985 

216 

35 

7,205 

242 

27 

4,665 

17U 

Foreign  vessels. 
No 


TotaL 


198 
224 
:t:j6 
329 
249 
191 
257 
200 
239 
214 
187 
182 
127 
127 
136 
120 
150 


Tons. 


88,879 

101, 272 

105,480 

16;i.  3r)8 

121, 503 

110,771 

121.077 

105,  G47 

113,768 

l.'i4, 070 

lOG,  233 

114,  507 

67,  '257 

72, 921 

87, 101 

81,518 

119, 199 


Crew. 


2,404 

2,768 
2,851 
3. 967 
3,  292 

2,  595 

3,  U73 
2.648 
2, 958 
3, 209 
2,580 
2,046 
1,607 
1,779 
1,979 
1,828 
2,383 


Xo. 


740 

739 

668 

772 

668 

67U 

703 

615 

610 

•  6iK) 

577 

1, 103 

1,  084 

1,085 

490 

5<;5 

594 


Tons. 


484.041 
453,  GtH) 
444,371 
505, 830 
400, 659 
511,  2<)ft 
530,  239 
495, 144 
394.  308 
442.  3tJ8 
377.  054 
OfW,  403 
731,280 
682, 442 
575. 804 
t580, 499 
804, 640 


Crew. 


14. 379 
13. 210 

13. 044 

14. 045 
13,  638 
13, 563 
13,722 
12,318 
10.  744 
13,  236 
12,  320 


■::,  903 
15,745 
18,257 


o,  32  vessels  (tf>nnaKo,  31,035),  with  crews  nnraberinp  GoS.  were  Tnn'iLcn. 

e.  58  vesseU  .  „  . 

«,  iM  vessels  (toniuige, 

CLKAKED. 


I  (umnaKo,  ji,u,io;,  wuu  crews  nnraoerinp  oo».  were  mn'iLcn. 

(tonnage,  9,440),  with  crews  nnmheriu^j  546,  were,  fon-iji"- 

I  (tonnage,  55.533),  wii  li  crews  nnnilnTinj;  1.110,  \v«Tf  t<>r»ijjn. 

»  (toniuigo,  39,078),  with  crows  numl>eriMif  717,  weix^  loreign. 


328,266 

10, 830 

67 

24, 079 

555 

211 

278.744 

9.095 

60 

2.3, 598 

546     230  1 

234,429 

7,719 

35 

22.767 

423 

250 

172,988 

5,801 

45 

21,397 

479 

398 

188.212 

6,268 

34 

11.282 

292 

278 

190,733 

6,348 

45 

23.210 

481 

246 

187,500 

5,942 

S2 

9,2:)9 

255 

278 

113,699 

3.090 

40 

7,375 

273 

26.3 

48.714 

2,018 

27 

4,560 

181 

299 

116,020 

4,555 

31 

7,845 

217 

276 

99.658 

5,047 

24 

6,217 

164 

204 

543,259 

25 

5.469 

165 

201 

610,646 

28 

6,837 

189 

173 

580,468 

30 

5,848 

211 

144 

358,596 

778 

25 

5.080 

174 

165 

12,863 

292 

41 

10, 161 

318 

1G6 

21,197 

436 

32 

6,887 

216 

164 

94,  55)5 
103,  276 
108, 446 
149, 975 
149, 052 
155, 768 
153, 796 
158, 250 
IW,  653 
161,  588 
119.  G()2 
126, 943 
115,218 

96, 146 
112.  037 
126. 078 
143, 398 


2,  527 

729 

2,812 

721 

2, 910 

620 

3.591 

5U9 

3,643 

599 

3,375 

587 

3,464 

578 

3, 584 

450 

3, 815 

424 

3,  727 

519 

2,836 

419 

2,875 

1,116 

2,546 

1, 089 

2, 105 

1, 085 

2, 495 

230 

2,676 

228 

2,809 

255 

447, 540 
405, 618 
305. 662 
347,  360 
348, 546 
300,711 
350.  604 
379, 324 
207. 927 
285,  453 
224, 467 
675.  671 
731,701 
682,  402 
155. 713 
149, 102 
171, 482 


13.912 
12, 453 
11,052 
14,045 

10. 203 

10. 204 
9,661 
7, 546 
6,014 
8, 499 
8,047 


3,467 
3,  286 
3,461 


icse,  7  vessels  ( ton na^.  4,295),  with  crews  numberin^j  02,  were  foreiijn. 
esc,  4  vessels  (tonnage,  2,960),  with  cniws  numbering  47,  wrre  l'«»n'i{;n. 
iC8C\  7  vesseU  (tonnage.  6,186),  with  crewHnnmberin;^  r!i».  w<'n«  forcii^'n. 
lese,  18  vessels  (tonnage,  16,332),  with  crews  uanibering  30.'i,  were  foreign. 

COMMERCE. 


Tear. 


Value 

Value 

I>utioa 

of  exi>orts. 

of  iii^mrtH. 

collected. 

$19,  6.55, 966 

$680,  343 

$80.  656.  00 

18, 088, 152 

455,  5(J2 

80. 108.CK) 

10, 917, 492 

101,237 

40,  .SI 8.  00 

21, 167. 575 

184, 127 

36,  OtM).  00 

18.  G93, 126 

127,981 

24,  070.  00 

24,  939,  259 

-     248, 158 

46, 453.  98 

21, 927.  209 

723, 049 

99,  OGG.  23 

19, 907, 099 

459, 970 

45. 26,3.  33 

20, 144. 365 

467.  648 

48.  760. 69 

20, 833,  424 

503. 504 

36, 624. 76 

15, 157,  889 

688, 191 

32,741.08 

17, 410.  000 

ft'tS,  000 

24, 870.  00 

15,288.316 

484.  06.3 

,30,817.00 

13,006,578 

625, 770 

70,  398.  00 

16,08(1.255 

064,  OOfi 

16.72X.  82 

15.204,771 

8:{0,  620 

18,  35<V  81 

21,  900,  070 

1,  204,  588 

24,  308,  47 

T.  B.  Johnston, 


i 
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LETTER  OF  MR.   K.  WILLIS. 

Charleston,  S.  C,  May  31,  1S9S, 

CITY  OF  CHARLESTON  TRADE  REPORT,   1891. 

The  volume  of  the  main  articles  making  its  business  have  all  kept  pace  with  189 
and  many  even  larger.  The  new  buildings  in  the  city  and  immediate  vicinity  ha^ 
added  very  much  to  the  city's  capacity  for  business  another  year.  The  four  new  U 
tilizer  works  add  new  importan(*e  to  this  industry,  and  the  new  post-office,  now  b 
ing  built  with  Winnsboro  granite,  will  assist  to  increase  our  handsome  public  buUi 
iuiirsthat  adorn  our  city. 

The  East  Shore  Terminal  Railroad,  skirting  the  water  front,  is  one  of  the  greate 
factors  in  Charleston's  developments  for  past  twenty  3'ears,  making  us  now  equal  1 
any  southern  port  for  water-front  facilities  or  advantages. 

Besides  this  the  new  city  passeugcr  railway,  encircling  the  western  boundary  < 
the  city,  is  going  to  supply  a  need  long  felt  and  much  required. 

• 
Trade  of  CharlestoHf  S.  C,  from  January  1,  2890,  to  'December  31^  1801, 

EXPORTS. 


Uplftnd  cott'On bales . , 

Sea  iHland  cotton bnj;ii. , 

Kire biiMlit'lu.. 

KuHin Imrn^H . 

Turpentine ctiskM . 

Ph(>Hi)li»te  rock : 

C'nulo 

(ironnd 

Fertilizers nark?*. 

XiUinl>er,   sh ingles,  timb<-r.  rnil- 

niad  tie* IVet . 

Cotton   goods,  doniestii'    and 

yarns bales.. 

Cotton  Rood,  8ee<l  meal  cake 

Kaolin immUh. 

VoKetablen  and  frnit ctmIi'B. , 

Strawborriea (piiirtsf 


Number. 


521,628 

13.303 

ROO.OOO 

220.000 

50.000 


l*«»tiit*)t;H bii  rnU . 

Mebtnn  (State) earloA»lH. 

Sdiscellaneoaa 


Total 


2, 750,  000 

75, 000. 000 

62,500 


20. 000 

70.000 

.'»00,  000 

80,000 

1,200 


1890. 


Tons. 


123.876 

2.300 

12,500 

30,000 

8.500 

320.000 

ri.ooo 

27a.  IHX) 

1,200,000 

12.500 

3.000 

20,000 

4,000 

500 

8.500 

50,000 

100,000 


Value. 


$26,000,000 
1, 330, 000 
1, 250, 000 
400,000 
1,250,000 

2,  500,  000 

«.">.  000 

6, 000, 000 

750,000 

3,250,000 

50,000 

360.000 

180.000 

75,000 

350,000 

2.50,000 

75,000 


2, 077,  670 


43, 135. 000 


1801. 


Kum1)er. 


545,000 

13, 415 

•88,000 

170,000 

36,000 


60.000,000 
72,500 


Tons. 


Valoft. 


15,000 
165.000) 
ftiO,  00<)J 

91,5n0> 
1,200 


136.2.50  f25, 000.01 
2.219  I    l.(?75.0S 
1.300.« 

285, « 
710.01 

2,750.0 

4,8<i0,(l 

775,  ( 

4,000.( 

30,  < 

175.  ( 

2,500, 

170, 
76, 


12,850 

44,000 

0.000 

370,000 

2.  50l» 

288.000 

1,200,000 

18.500 

1,5110 

13,750 

1,600 

36,00C 
75,000 


2,211,009     43.668. 


•  BarreLi. 
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IVoie  of  Charleston,  S.  C,  from  January  1, 1890,  to  December  21, 1891 — Continued. 

IMPORTS. 


Baetm pormdB. 

iWr Darrels.. 

Com boBbela.. 

Hav baloa.. 

Oati buahels.. 

Grtettadmeal ^...barrels.. 

Homr ................do.... 

VouMM ...do 

SiUt Backs.. 

Cotkm bagging, S.L  .........yards.. 

B«j|;giagaad  burlaps do.., 

JatebattB rolls. 

Prtn)l«iuii  and  otber  oils  . .  .burels. 
lee : 


Ciniv....^ number.. 

Tobacco pounds.. 

Psper,  sUtionery,  and  bookbinding . . 

Grwxries  and  dry  goods 

Hardware 

^<Mts  and  shoes 

Crockerr 

progi  uid  medicineB 

Granite,  rubble ) 

Jf«*le,  brownstone,  blocks \ 

£'»rtmg,  paving ) 

iiiBit Tr. 

finaisUne 1 

titrate  of  Boda 

Unjate  of  potash 

I'ime,  oement,  plaster 

Manafiictuiies 

i'ertiliaerB 4... 

PjTitea 


Total 


1890. 


No. 


60,000,000 

180,000 

800,000 

60,000 

160,000 

100,000 

100,000 

5,000 

12,500 

50.000 

4,000,000 

30,000 

35.000 


17, 500, 000 
1,900,000 


450,000 


Tons.        Value. 


30,000 

18,000 

25,000 

5,600 

2,500 

10,000 

15,000 

1,000 

1,250 

50 

2,000 

6,000 

6,000 

30,000 


2,500 

1,000 

100,000 

70,000 

10,000 

6,000 

2,500 

(72,500 

<       575 

(1,400 

14,000 

20.000 

3,200 

2,800 

10,000 

25,000 


$3,600,000 

1,000,000 

600,000 

100,000 

70,000 

280,000 

1,500,000 

100,000 

7,000 

7,500 

250,000 

250.000 

300,000 

70,000 


1, 100, 000 

300,000 

25.000,000 

2,000,000 

1,250,000 

200.^00 

600,000 


s 


160,000 


90,000 

325,000 

100,000 

90,000 

25,000 

7.500,000 


492, 875  140, 874, 500 


1891. 


No. 


63,000,000 

182,000 

700,000 

55,000 

155,000 

120,000 

100,000 

8,000 

85,000 

60,000 

6,200,000 

25,000 

87,500 


15,000,000 
1,800,000 


Tons. 


30,160 

17.500 

22,000 

5,200 

2,400 

12,000 

15,000 

1,200 

2,500 

50 

10,000 

5,000 

6,250 

35,000 


2,500 

1,500 

125,000 

70,000 

12,000 

5,500 

3,000 

593,469 
1,610 
4, 912 
40.000 
24,316 
3,035 
2,506 
12,500 
27,500 
^1,577 
17,671 


612,246 


Yalne. 


$4,200,000 

950,000 

550,000 

78,000 

70.000 

250,000 

1,400,000 

160,000 

16.000 

7,800 

675. 000 

240,000 

325,000 

125,000 


1,000,000 

375.000 

25, 000, 000 

2, 100, 000 

1,500,000 

260,000 

750,000 


] 


270, 176 


19.'»,  018 
580.400 
75,000 
88,915 
30.000 
10, 000, 000 
12,000 
62, 050 


51, 335, 358 


Tonnage  from  Charleston,  1890  and  1891, 


From  August  31  to  September  1. 


1890: 

Steamships 

Ships 

Barks 

Brigs .^ 

Schooners. 

101: 

Steamships 

Bwks 

Brigs 

Scbooners. 

Total 


Foreign. 


80 

1 

81 

11 

4 


177 


93 

73 

12 

3 


181 


Domestic. 


257 


6 

10 

447 


lis 


306 
9 

18 
453 


786 


Total  tona. 


790,  325 


938,250 


M  II. 

IMPROVEMENT  OF  ASHLEY  RIVER,  SOUTH  CAROLINA. 
EEFERENOE  TO  PAST  REPORTS. 

For  prelimmary  examination  see  Appendix  S  8,  Annual  Eeport  for 
1873. 
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ORIGINAL  0Oin)IT10N. 

X 

Tlie  river  was  obstruct<}d  by  two  shoals,  with  not  over  9  feet  of  wat^* 
on  them. 

PLAN  OF  IMPROVEMENT. 

A  depth  of  iix>m  10  to  11  feet  was  to  be  secured  by  dredging. 

WORK  PRIOR  TO  JUNE  30,   1891. 

Twenty-two  thousand  one  hundred  and  twenty-four  cubic  yards  of 
material  had  been  removed,  and  the  desired  depth  had  been  obtained 
and  maintained. 

WORK  OP  PAST  YEAR. 

Fo  work  was  done.  With  the  approval  of  the  Department  the  bal- 
ance ($826.34)  on  hand  is  held  for  the  present  to  be  expended  when 
necessary  in  dredging  at  any  point  on  the  river  which  may  shoal  to  a 
less  depth  at  low  water  than  10  or  11  feet. 

REMARKS. 

TSo  new  transportation  lines  have  been  established  on  this  river  dur- 
ing the  year.  The  improved  reaches  are  in  satisfactory  condition.  The 
new  bridge  near  Charleston  has  been  changed  by  its  owners  so  that  its 
draw-span  is  now  correctly  located  and  fendered.  Appended  to  this 
report  is  a  statement  prepared  by  Mr.  B.  Willis,  of  Charleston,  giving 
the  required  freight  statistics.  During  the  year  the  freight  passing 
over  this  stream  has  aggregated  415,800  tons. 

This  river  is  tributary  to  the  coUectiou  district  of  Charleston^  S.  C.  Charleston 
is  its  port  of  entry.  .  Amount  of  duties  coUected  in  the  calendar  year  of  IfiSl, 
$24,308.47. 

For  this  improvement  the  following  appropriations  hav^  been  made: 

By  act  of  Congress  approved — 

Juno  14,  1880 $1,000 

March  3,  1881 1,500 

•    Julys,  1884 ^000 

Augusts,  1886 1,000 

Total 6,500 

Total  expenditures  to  June  30, 1892,  $4,673.66. 

Money  stateinenU 

July  1,  1891,  balance  unexpended $828.34 

July  1, 1892,  balance  unexpended 826.34 


LETTER  OF  MK.   B.   WILLIS. 

Charleston,  S.  C,  May  SI,  189S. 
Ashley  BiveTf  South  Carolina. — ^This  main  artery  of  the  phosphate  and  fertilizer 
trade  has  added  to  its  banks  yearly  new  fertilizer  works,  increasing  the  traffic  on 
the  river  of  the  very  large  amount  of  linlky  materials  used  in  making  commercial 
manures,  and  supplying  an  outlet  for  tli«  niany  x>ho8phate  mining  companies  higher 
up  the  river.  Slt;aniers  and  sail  vosscls  now  traverse  the  stream  with  miich  more 
case,  the  risk  of  groiindiiii^  being  very  aiiiall  compariMl  to  its  condition  a  few  years 
back.  It  is  the  source  of  a  growing  and  import;iut  industry  that  plays  no  unim- 
portant part  in  Charleston's  export  and  import  trade  which  seems  to  grow  now 
every  year. 
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Commercial  atatiatica,  Ashley  Eiver,  South  Carolina. 


Pliospliato  rock. 

Snlphnr,  kainit, 
blood,  potash,  cotton- 
seed uioal,  pyritos, 
tankage,  etc. 

Timber,  lumber, 

ehingles,   cross- 

ties,  hoop  poles, 

etc. 

Miacollancoos. 

Totiil  value 

OTons. 

Value. 

Tons. 

Yalae. 

Tons. 

Value. 

Tons. 

A'^alue. 

1888   .. 

$1,045,000 
1,200,000 
1,600.000 
2.100,000 

$750,000 

800,000 

900.000 

1,016,000 

io.'ooo' 

12,500 

$30,000 
35,000 
40,000 
50,000 

"5,060' 
4,500 

$25,000 
30,  ouo 
40,000 
30,000 

$1,850,000 
2,  OGJ).  000 

1889    .- 

1890... 
1881... 

250,000 
300,000 

50,227 
98,800 

2, 580, 000 
3, 196, 000 

4L15,800. 


M    12. 

IMPKOVEMENT  OF  WAPPOO  CUT,  SOUTH  CAROLINA. 
EEFEBENCE  TO  PAST  EEPOBTS. 

Por  original  project  aee  page   1073,  Annual  Eeport  for  1881.    For 
modified  project  see  page  1196,  Annual  Keport  for  1889. 

ORIGINAL  CONDITION. 

Wapx)00  Cut  was  a  narrow,  crooked  tidal  stream,  with  but  little 
depth,  connecting  Ashley  and  Stono  rivers. 

PLAN  OF  IMPROVEMENT. 

The  project  provides  for  securing  a  sufficiently  straight  and  continuous 
channel  60  feet  wide  between  low  water  lines  and  6  feet  deep  at  low 
water  from  Ashley  to  Stono  rivers.  The  bulk  of  the  work  is  dredging. 
To  maintain  the  channel  two  training  walls  at  Stono  entrance  and 
three  closing  dams  are  to  be  made  and  some  bank  protection  done. 
The  estimated  cost  is  $88,000. 

WORK  PRIOI^  TO  JUNE  30,  1891. 

One  hundred  and  seventy  thousand  seven  hundred  and  nine  cubic 
yards  of  dredging  had  been  done.  A  number  of  snags,  stumps,  tind 
overhanging  trees  had  been  removed,  and  a  bulkhead  had  been  built 
across  the  mouth  of  Pompey  Cut.  The  south  side  of  Elliott  Cut  had 
been  revetted  with  stone  for  a  length  of  1,300  feet. 

WORK  OF  PAST  YEAR. 

ifo  work  has  been  done,  as  the  balance  could  be  used  to  better  advan- 
tage in  connection  with  the  next  appropriation  for  the  work. 


REMARKS. 


One  new  transportation  line  has  been  established  through  this  cut 
during  the  year.  During  the  year  the  freight  passing  over  this  stieam 
has  ag^egated  140,000  tons. 
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With  the  balance  of  $2,683.23  on  hand  July  1, 1892,  a  dam  will  be 
bailt  acroBs  the  old  slough  to  the  south  of  the  new  cut,  and  the  banks 
of  Elliott  Cut  will  be  revetted  as  far  as  the  funds  wdll  allow  in  accord- 
ance with  the  revised  project. 

This  work  is  in  the  collection  district  of  Charleston,  S.  C,  which  is  tlie  port  of 
entry.    Amount  of  duties  ooUcctcd  in  the  calendar  year  of  1891,  $24,308.47. 

The  following  appropriations  have  been  made  for  this  improvement: 

By  act  of  Congress — 

Approved  March  3, 1881 $10,000 

Passed  August  2, 1882 10,000 

Approved  July  5, 1884 3,000 

Approved  August  5, 1886 5,000 

Of  August  11, 1888 r 5,000 

Approved  September  19, 1890 10,000 

Total 43,000 

Total  expenditures  to  June  30, 1892,  $40,416.77. 

Money  statenient. 

July  1, 1891,  balance  unexpended $2,586.23 

June  30,  1892,  amount  expended  during  fiscal  year 3. 00 

July  1,  1892,  balance  unexpended 2, 583, 23 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000, 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 12, 583. 23 


LETTER  OF  MR.   E.   WILLIS. 

Charlkston,  8.  C,  May  SJ,  1S92, 

Wappoo  Cut,  South  Carolina. — This  narrow,  crooked,  sluggish  tide  stream,  tha 
waterway  from  Charleston  to  Stono  River,  forming  inland  paasage  to  Savannah, 
Beaufort,  and  Florida,  by  the  wisdom  of  the  U.  S.  Government,  by  straightening  the 
cut,  bv  dredging,  and  connecting  it  with  Elliott  Cut,  has  transformed  it  into  a  p]ea»- 
ant,  suort,  and  now  reliable  route,  removing  all  the  annoyance  to  narigatioli  for- 
merly experienced,  and  allaying  all  risk  to  sflil  vessels  and  steamers  and  flats,  now 
being  water  enough  for  regular  communication  at  all  times  witb  the  city. 

**  Commercial  Btati9tic8,  Wappoo  Cut,  South  Carolina. 


Articles. 

1888. 

1889. 

1B91. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value, 

Phoaphato  rock tonn  . 

8<Mi  island  cotton bii;rs . . 

Kice bush. . 

Vegetabh'*« crul^.s.. 

Fertilizers toun . . 

Lunil>tir feot . . 

Shinjj;l(»ii,  tic8,    aiul     otiicr 
articlBB 

60,000 

6,000 

150.000 

120,  (KM) 

2,000 

20,000,000 

$300,000 
360,000 
150,000 
240. 000 
30,000 
160.000 



70.000 

10.000 

250,000 

80,000 

2,500 

22,500,000 

$475,000 
750,000 
262,500 
125.000 
40,000 
100,000 

25,000 

75,000 

12,000 

240,000 

90,000 

1,400 

25,000,000 

$S25,0Q9 

800.000 

250.  OOO 

160.(0) 

21.  bM 

auo.ooo 

20  OOd 

Total 

1, 240, 000 

1,8*7,500 

1,976,000 

Total  tons  transported  through  the  cu 

1890 

1891 


134,000 
140,000 


Amount  (estimated)  required  for  completion  of  existing  project 35, 000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enaiug  J nne  30, 1894  35, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
harbor  acts  of  18G6  and  1867. 


5  «l 

r.  ij 

-  A 
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M  13. 

IMPROVEMENT  OF  EDISTO  RIVER,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

Eor  preliminary  examinations,  see  page  1140,  Annual  Eeport  for  1881. 
For  modified  project,  see  page  1168,  Annual  Eeport  for  1889. 

ORIGINAL  CONDITION. 

The  river  was  choked  with  snags  and  had.  many  half-formed  natural 
cat-offs. 

PlyAN  OF  IMPROVEMENT. 

The  project  provides  for  snagging,  etc.,  to  give  easy  navigation  for 
rafts  and  ilat  boats  from  Guignards  Landing  to  the  mouth  of  the  river, 
a  distance  of  about  260  miles,  at  an  estimated  cost  of  $33,385. 

WORK  PRIOR  TO  JUNE  30,  1891. 

The  river  had  been  snagged  between  points  227  miles  and  no  miles 
above  the  mouth,  26,497  logs,  snags,  and  overhanging  trees,  etc.,  hav- 
ing been  removed  from  the  channel  and  banks.  Numerous  outlets  into 
the  swamps  had  been  closed,  and  one  large  natural  cutoff  had  been 
oX>ened  and  made  the  main  chaimel  of  the  river. 

The  North  Fork  was  roughly  cleared  for  raft  navigation  for  width  of 
60  feet  and  depth  of  18  inches  at  low  water  between  Orangeburg 
Bridge  and  8  miles  below. 

WOMC  OF  PAST  YEAR. 

The  river  and  harbor  act  of  September  19, 1890,  in  providing  for, this 

improvement,  contains  a  requirement  that  the  money  appropriated 

should  be.  spent  in  equal  portions  in  the  North  and  South  Forks.    In 

accordance  therewith  work  was  commenced  near  Orangeburg,  on  the 

^orth  Pork,  and  at  New  Bridge,  on  the  South  Fork,  and  no  work  was 

done  on  the  main  river  below  the  "  forks.'^    The  original  project  did 

not  provide  for  any  work  on  the  North  Fork  of  the  Edisto  Kiver,  and, 

therefore,  the  $2,500  provided  for  such  work  should  not  be  charged 

agaiust  the  original  estimated  cost  of  this  improvement. 

The  average  cost  of  removing  obstructions  was  about  38  cents  for  the 
^orth  and  54  cents  for  the  South  Fork. 

For  details  of  work  done  and  commercial  statistics  reference  is  made 
^  the  report  of  my  assistant  engineer,  Mr.  James  P.  Allen,  who  has 
8hown  his  usual  zeal  and  ability. 

REMARKS. 

.  ^0  new  transportation  lines  have  been  established  on  this  river  dur- 
"*^^the  year.  With  the  balance  of  $172.26  on  hand  July  1,  1892, 
aouung  can  be  done. 

iicT^^S  the  year  the  freight  passing  over  this  stream  has  aggregated- 
^^^1^  toils. 

ENa  92 78 
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This  rivor  is  tributary  to  the  collection  district  of  Charleston,  S.  C.  Charleston 
on  the  north  and  Betaufort  on  the  south  are  the  nearest  ports  of  entry.  Dnties  on 
imports  collected  in  the  calendar  year  1891  at  the  custom-house  at  Charleston, 
$24,308.47;  at  Beaufort,  S.  C,  $31.50. 

For  this  improvement  the  folio wiug  appropriations  have  been  made: 

By  act  of  Congress — 

Passed  August  2. 1882 $8,000 

Approved  July  5, 1884 5,000 

Approved  August  5,  1886 3,000 

Of  August  11.  1888 5,000 

Approved  September  19,  1890 5,000 

m 

Total 26,000 

Total  expenditures,  including  June  30, 1892,  $25,827.74. 

Fbr  table  of  commercial  statistics  furnished  by  the  collector  of  Charles- 
ton, S.  O.,  see  this  year's  annual  report  for  Charleston  Harbor.  For 
table  of  commercial  statistics  furnished  by  the  collector  of  Beaufort, 
S.  C,  see  this  year's  annual  report  for  Salkahatchie  River. 

Money  statement, 

July  1,  1891,  balance  unexpended* $4, 193.25 

June  30,  189^,  amount  expended  during  fiscal  year 4, 020. 99 

July  1,  1892,  balance  unexpended 172. 26 

Amount  appropriated  by  act  approved  July  13,  1892 7, 3^.  00 

Amount  avaUablo  for  fiscal  year  ending  June  30,  1803 7, 557. 26 


report  ov  mr.  james  p.  aixex,  as8i8ta17t  engineer. 

United  States  Engineer  Office, 

Charleaiony  S.  C,  June  SO,  1892, 

Captain  :  I  have  the  honor  to  submit  the  following  report  for  Edisto  Biver,  South 
Carolina. 

The  foUowing  work  was  done  on  the  North  Fork :  Seventeen  hundred  and  thirty- 
three  trees  and  378^  cords  of  brush  were  cut  from  the  banks,  and  1,381  logs,  423 
stumps,  537  large  snags,  and  47^  cords  of  small  snags  were  removed  from  the  flan- 
nel, covering  26  miles  in  length  of  river  between  Orangeburgand  the  Junction  of  the 
North  and  South  Forks.  The  channel  is  60  feet  wide  and  18  inches  deep  at  low  water. 
Of  the  total  amount  expended  six-tenths  were  used  on  the  banks  and  four-tenths  in 
the  channel.     The  average  cost  of  obstructions  removed  was  38  cents. 

On  the  South  Fork,  440  trees  and  122  cords  of  brush  were  cut  from  the  banks,  and 
361  logs,  400  stumps,  1,005  large  snags,  and  76  cords  of  small  snags  were  removed 
from  the  channel,  which  is  60  feet  wide  and  18  inches  deep  at  low  water.  Of  the 
total  amount  expended  one-fourth  was  used  on  the  banks  and  three-foorths  were 
used  in  the  channel.  The  average  cost  of  obstructions  removed,  54  cents.  lliiB  work 
was  done  between  New  Bridge  and  the  junction  of  the  North  and  South  Forks. 

Inclosed  is  a  statement  of  the  business  of  the  whole  river,  which  has  been  pre- 

Sared  by  Mr.  J.  D.  Ackerman.    Mr.  Ackeruian  has  superintended  the  work  on  the 
orth  Fork,  and  Mr.  B.  G.  Willis  that  on  the  South  Fork.    They  have  both  been 
active  and  efficient  in  the  discharge  of  their  duties. 
Very  respectfully,  your  obedient  servant, 

Jamkb  p.  Allen, 
A^UiiaHt  Engineer* 

Capt.  Frederic  V.  Abbot, 

Corps  of  Engineers f   U,  8,  A* 
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COMMERCIAL  STATISTICS. 

CoTTAGKViLLK,  S.  C,  June  4,  1893, 

I  l>©g  herewith  to  send  you  a  report  of  the  commerce  passing  over  the  Edisto 
Kiver,  1891 : 


Articles. 


Sawed  lumber. .  .feet  B.  M. . 

Hewn  timber feet. . 

Kound  timber  .  .LiBear  feet. . 

Cross- ties feet.. 

Rice bushels.. 

NsTal  stores barrels.. 

Wood 

Phosphate tons 

MisccllaDeoos,    cord- wood, 
etc 


1887. 


Quantity. 


30,000,000 

15,000,000 

1,500,000 

38,000 

124,982 


Value. 


$240,000.00 

90,000,00 

75, 000. 00 

3,500.00 

149,970.40 


1888. 


Quantity. 


32, 000. 000 

15, 000, 000 

2,000.000 

60,000 

130, 114 


Value. 


$250,000.00 

90,000.00 

100, 000. 00 

4, 800. 00 

156, 136. 68 


1889. 


Quantity. 


82,500,000 

18, 000, 000 

1,500,000 

2,000,000 

128,340 


Value. 


$260,000.00 

120,000.00 

75, 000. 00 

160,  OOQ.  00 

154,0u8.00 


10,  OOQ.  OO 


$8,000 


8,000.00 


Total 


568,478.40 


614. 936. 68 


781, 008. 00 


Articles. 


Sawed  lumber feetB.  M.. 

Hewn  timber feet.. 

Round  timber linear  feet. . 

Cross-ties feet.. 

Rice bushels.. 

Kaval  stores bairels.. 

Wood. 


1800. 


Quantity. 


Phosphate , .  .tons . 

liisceUaoeoos,  cord-wood,  etc 


Total 


35,000,000 

17, 000, 000 

1,500,000 

2,  500, 000 

128,796 

900 


Value. 


$280,000.00 

102, 000. 00 

75, 000, 00 

200, 000.  00 

154, 555.  20 

3, 600. 00 


8, 000. 00 


823,155.20 


1891. 


Quantity. 


87, 000, 000 

12, 000, 000 

1, 500, 000 

2, 000, 000 

130,760 

6,200 


25,000 


Value. 


$296, 000. 00 

72, 000, 00 

75, 000. 00 

160, 000. 00 

156,  912. 00 

4.  800. 00 

7, 000.  00 

125,  000.  00 


896, 712. 00 


132,580  tons,  includiug  1(X>,500  tons  timber. 
K«sj>ectfully  submitted. 
Your  obedieut  servant, 

Capt.  F.  V.  Abbot. 


J.  D.  ACKERMAN. 


M  14. 
IMPROVEMENT  OP  SALKAHATCHIE  KIVER,  SOUTH  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination,  see  page  1144,  Annual  Eeport  for  1881. 


ORIGINAL  CONDITION. 

The  river  was  choked  with  logs  and  snags,  and  in  some  places  was 
divided, into  small  branches  by  numerous  low-lying  islands. 

PLAN  OF  IMPROVE^IENT. 

The  project  provides  for  clearing  the  channel  for  rafts  and  flat-boats 
from  a  point  5  miles  above  Tobys  Bluft'  to  Hickory  Hill,  4G  miles  above 
the  river  mouth,  a  total  length  of  77  miles,  at  an  estimated  cost  of 
$18,000. 
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WORK  PRIOR  TO  JUNE  30,  1891. 

The  liver  had  been  snagged  between  points  46  miles  and  123  miles 
above  the  mouth,  12,800  logs,  snags,  overhanging  trees,  et45.,  having 
been  removed  &om  the  channel  and  banks.  Over  181  outlets  into  the 
swamp  were  closed;  a  dam  was  built  to  remove  a  local  shoal;  one  natu- 
ral cutoff  was  widened  and  made  the  main  channel  of  the  river,  and 
one  bad  cutoff  was  closed. 

WORK  OF  PAST  YEAR. 

No  work  was  done,  as  the  river  was  in  a  suflSciently  navigable  condi- 
tion for  the  business  parsing  over  it. 

REMARKS. 

No  new  transportation  lines  have  been  established  on  the  river  dur- 
ing the  year.  With  the  balance  of  $4,517.07  on  hand  July  1, 1892,  the 
river  will  be  maintained  in  fair  rafting  order. 

As  the  appropriation  of  September  19, 1890,  completes  the  estimated 
cost  for  this  improvement  a  considerable  balance  will  be  held  in  hand 
to  maintain  the  river  in  a  navigable  condition  in  the  future.  During 
the  year  the  freights  passing  over  this  stream  have  aggregated  13,300 
tons. 

This  river  is  tributary  to  the  collection  district  of  Charleston,  S.  C.  Beaofort  is 
the  nearest  port  of  entry.  Duties  on  imports  collected  at  the  custom-house  at  Beau- 
fort, S.  C.,  in  1891,  $31.50. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress  passed  August  2,  1882 $5, 000 

Approved  July  5,  1884 3,000 

Approved  August  5,  1886 2,000 

Of  August  11,  1888 3,000 

Approved  September  19,  1890 5,000 

Total 18,000 

Total  expenditures,  including  June  30, 1892,  $13,482.93. 

Money  statement. 

July  1,  1891,  balance  nnexp(>ndcd $4,524.80 

Juno  30, 1892,  amount  exi>cnded  during  fiscal  year 7. 73 

July  1,  1892,  balance  unexpended 4, 517. 07 


COMMERCIAL  STATISTICS. 

Arrival  and  clearances  of  vessels  and  commerce  at  Beaufort,  S.  C.,from  January  1,  ISSS, 

to  December  SI,  1S91. 

AIIRIVED. 


CoaAtwiHO. 

Foreign  porta. 

Total. 

Year. 

American  vcbsoIs. 

Foreign  vessels. 

No. 

103 
98 
43 
37 

Tons. 

Crew. 

No. 

3 
2 
7 
3 

Tons. 

1,093 
1,461 
2,987 
1,567 

Crow. 

No. 

Tons. 

Crow. 

No. 

Tons. 

Crew. 

1888.... 
J8H9.... 
1890.... 
1891.... 

121, 207 

128,  834 

41),  173 

40, 145 

2,630 

2.  728 

927 

786 

26 
19 
75 
26 

30 
58 
52 
22 

21,785 
54.464 
48, 656 
21,503 

422 

1,096 

972 

416 

136 

158 

102 

62 

144.085 

230, 193 

100,816 

63,215 

3,078 
3,853 
1,974 
1,222 

CLEARED. 

1888.... 
1889.... 

57 

57 

12 

7 

63,287 

73, 744 

6,436 

3,921 

1. 560 

1,872 

127 

75 

3 

1,465 

33 

78 
98 
88 
51 

85.523 
99.898 
94,285 
56,300 

1,561 

1,944 

1,828 

932 

138 

155 

101 

58 

150,275 

173.642 

100,822 

60,221 

3.160 
3,816 
1.969 
1,007 

1890.... 
1891.... 

1 

101 

14 
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Arrival  and  clearances  of  vessels  and  commerce  <U  Beaufort,  8,  C,  etc, — Continued. 

COMMEBCE. 


Tear. 

Value  of  ex- 
ports. 

Valne  of  im- 
ports. 

Duties  inol- 
lected. 

IgtS 

$850,393.00 

1,083,085.00 

1,040,197.00 

627,851.00 

$65,645.36 
24,266.00 
41,005.00 

137,942.54 

$17.00 

1889 

160.00 

1890 

1891 

81.50 

BoBERT  Smalls, 

ColleotoT, 

LBTTRR  OF  MR.  W.  D.  NTLBS. 


Salkaiiatchie  RiVKil,  South  Carolina,  June  10, 189S. 

Dear  Sir  :  Yon  will  find  below  a  tabulated  statement  of  commercial  statistics  of 
Salkahatcbie  Kiver,  South  Carolina,  for  the  year  1891;  the  data  for  this  statement  I 
obtained  from  the  written  statements  of  the  meu  doing  the  business  on  the  river.  I 
herewith  inclose  said  statements. 


Articles. 


Liimber,  sawed feet,  B.  M. . 

Timber do 

Cross-ties number.. 

Bice bushels.. 

Naval  stoxes casks.. 

Bosin barrels. . 

Miacellaneons 


Total 


1887. 


Quantity. 


4,450,000 


41,000 

200,000 

2,125 

9,798 


Value. 


$32,050 


13. 120 

250,000 

38,875 

15,000 


342,045 


1888. 


Quantity. 


3,000,000 

44)0,000 

40,000 

170,000 

2,000 

8,000 


Value. 


$30,000 

2,000 

12,000 

200,000 

30,000 

16,000 

4,000 


300,000 


1889. 


Quantity. 


3,500,000 

160,000 

17,000 

175,000 

2.000 

8,000 


Value. 


$31,500 

800 

4,590 

218,750 

34,000 

12,000 

10,000 


311,640 


Articles. 


Lomber,  sawed feet,B.H. 

Timber do... 

Croea-ties number. 

'Bice bushels. 

Kaval  stores casks.. 

Boain barrels.. 

Miac«Usneoas 


1890. 


Quantity. 


3,000,000 


Total. 


200,000 

450 

4,500 


Valne. 


S27,000 


250,000 
8,100 
6,750 
5,000 


296,850 


189L 


Quantity. 


100,000 

3,500,000 

15,000 

175,000 

115 

1,125 


Value. 


$900 

31,500 

4,500 

200,000 

2,300 

1,400 


240.600 


KoTS.— FiiniTes  for  1887  to  1890,  indusive,  were  added  in  17.  S.  Engineer  Office,  Charleston,  S.  C,  from 
preTioiu  reports. 

TOTAL  TONS. 

1889 16,000 

1890 13,000 

1891 13,300 

Rice  is  shipped  only  over  that  part  of  the  river  called  Combahee.    Total  tonnage 
of  the  above  is  about  13,300. 
Beapectfully,  yoors, 

W.  D.  NiLKS. 

Capt.  F.  V.  Abbot, 

Corps  of  EngineerSf  U,  8,  A, 
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M  15. 

IMPROVEMENT  OF  BEAUFORT  RIVER,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  1235,  Annual  BeiK>rt  for  1890. 

ORIGINAL  CONDITION. 

There  was  a  thoroughly  good  7-foot  channel  between  the  town  of 
Beaufort  and  Goosaw  River,  except  at  a  point  called  Brickyard,  near 
Coosaw  mouth.  The  least  depth  here  was  about  4  feet  at  low  water, 
and  the  channel  when  deep  enough  was  too  narrow. 

PLAN  O^  IMPROVEMENT. 

It  is  proposed  to  deepen  and  widen  the  channel  by  dredging  suffi- 
ciently to  give  a  contiimously  wide  7-foot  channel  at  low  water  all  the 
way  through.    The  estimated  cost  is  $25,000. 

WORK  PRIOR  TO  JUNE  30,  1891. 

Three  thousand  seven  hundred  and  fifty  four  cubic  yards  have  been 
dredged  from  the  mouth  of  the  Brickyard  Greek. 

WORK  OF  PAST  TEAR. 

Dredging  under  contract  with  Mr.  Thomas  Young,  of  Charleston,  S.C., 
continued  till  May  2C,  1892,  at  which  time  the  contract  was  completed. 
Twenty-eight  thousand  five  hundred  and  twelve  cubic  yards  were 
dredged  during  the  year.  A  7-foot  channel  all  the  way  through  has 
been  secured.  For  details  of  work  done  and  commercial  statistics 
reference  is  made  to  the  report  of  my  assistant  engineer^  Mr.  James  P. 
Allen,  who  has  shown  his  usual  zeal  and  ability. 

REMARKS. 

No  new  transportation  lines  have  been  established  on  this  river  dur- 
ing the  year. 

The  balance  of  $2,915.05  on  hand  July  1, 1892,  will  be  retained  until 
further  fiinds  are  provided  by  Congress. 

During  the  year  the  freight  passed  over  this  stream  has  aggregated 
about  202.235  tons. 

This  riyer  is  in  the  coUeotion  district  of  Beanfort,  S.  C.  Beaufort  is  its  port  of 
entry.    Amount  of  duties  collected  in  the  calendar  year  of  1891,  $31.50. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress  approved  September  19,  1890,  $12,500. 

Total  expenditures  including  June  30, 1892,  $9,584.95. 

For  table  of  commercial  statistics,  furnishei  by  the  collector  of  Beau- 
fort, S.  O.,  see  this  year's  annual  report  for  Salkahatchie  Biver,  South 
Carolina. 


APPENDIX   M — REPORT, OF   CAPTAIN   ABBOT.  1239 

Money  statement, 

July  1, 1891,  balance  unexpended $11,896.83 

June  30, 1892,  amount  expended  daring  fiscal  year 8,981.78 

July  ly  1892,  balance  unexpended ; 2,915.05 

Amount  appropriated  by  act  approved  July  13, 1892*. * 12, 500. 00 

Amount  ayailable  for  fiscal  year  ending  June  30, 1893j 15, 415. 06 


bxpobt  of  mr.  jambs  p.  allbn,  assistant  enoikbeiu 

United  States  Engineer  Office, 

Charleston,  8.  C,  June  SO,  1892, 

Captain:  I  have  the  honor  to  submit  the  following  report  for  Beaufort  River, 
South  Carolina. 

Work  under  the  contract  of  Mr.  Thomas  Young,  of  Charleston,  S.  C,  was  continued 
during  the  year  until  May  26,  on  which  date  the  last  dredging  under  this  contract 
was  done.  Mr.  Young^  contract  was  extended  twice  upon  his  request,  first  from 
December  31, 1891,  to  March  31, 1892,  and  later  from  March  31, 1892,  to  June  30,  1892. 
The  dredging  was  done  on  three  ranges,  the  first  over  a  shoal  just  within  the  mouth 
of  Brickyard  Creek,  the  second  beginning  about  1,400  feet  fcorti  where  the  first  ended, 
and  extended  to  the  next  bend,  and  the  third  continuing  the  channel  from  this  bend 
through  a  portion  of  the  next  reach.  These  have  been  designated  Ranges  1^  2,  and  3 
respectiYefy.  The  greater  part  of  the  dredging  on  Range  So.  1  was  through  mud, 
bat  at  the  mner  end  of  this  range  a  sand  shoal  was  encountered  where  the  work  was 
more  difficult.  A  cut  was  made  at  this  point  1.000  feet  long,  150  feet  wide,  and  7 
feet  deep  at  low  water,  and  14,591  cubic  yards  of  material  were  removed. 

On  Range  No.  2  a  channel  1,100  feet  long,  175  feet  wide,  and  7  feet  deep  at  low 
water  was  secured,  the  material  removed  being  mud,  and  amounting  to  3,473  cubic 
yarda. 

On  Range  No.  3  the  cutting  was  about  900  feet  long  to  obtain  a  channel  200  feet 
wide  and?  feet  deep  at  low  water,  mainly  through  mud.  Ten  thousand  four  hun- 
dred and  forty-eight  cubic  yards  of  material  were  removed. 

When  the  contract  was  made  it  was  supposed  that  rock  would  be  encountered  in 
some  places  at  a  less  depth  than  7  feet  at  low  water,  but  this  did  not  prove  to  be  so 
and  no  payment  was  made  for  the  removal  of  rock.    The  dredgings  were  dumped  at 
first  in  Coosaw  River,  about  a  quarter  of  a  mile  outside  of  the  mouth  of  the  creek, 
but  complaint  was  made  that  they  were  being  dumped  too  near  the  channel  entering 
Brickyard  Creek  from  Coosaw  River,  and  examination  proved  this  to  be  the  case. 
The  Brickyard  Creek  Channel  at  this  point  was  both  shallow  and  narrow,  and  there 
was  not  sufficient  room  to  dump  between  it  and  the  marsh  on  the  south  side ;  conse- 
quently the  dredgings  were  removed  to  the  further  side  of  Coosaw  River,  making  it 
uecessaiy  to  pay  the  greater  towage  for  a  large  portion  of  the  balance  of  the  work. 
lAter  Btill  the  materi^  was  dumped  in  McCaUey  Creek,  which  proved  to  be  a  veiy 
good  dnmping  ground,  except  that  the  towboat  could  not  get  into  it  at  all  stages 
of  the  tide.    1*  ive  thousand  one  hundred  and  fifty-five  cubic  yards  of  material  were 
diunped  a  quarter  of  a  mile  outside  of  the  mouth  of  Brickyard  Creek,  less  than  one 
^etow;  11,258  cubic  yards  were  dumped  on  the  north  side  of  Coosaw  River,  more 
than  1  and  less  than  2  miles ;  1,916  cubic  yards  were  dumped  in  McCalley  Creek,  less 
than  1  mile  from  dredge,  and  10,183  cubic  yards  were  dumped  in  McCalley  Creek 
mo^  than  1  and  less  than  2  miles  from  dredge. 

The  contract  work  was  very  judiciously  and  faithfully  inspected  by  Mr.  W.  D. 

*|*es.   After  the  completion  of  the  dredging  a  careful  hydrographio  survey  of  a 

r>rtion  of  the  creek  was  made  by  Mr.  W.  A.  Leland,  assisted  by  Mr.  W.  M.  Smith  and 

1^'  J[.  H.  Du  Pr^.    Mr.  Leland  deserves  credit  for  the  prompt  and  thorough  manner 

°  ^hich  the  survey  was  made.    A  copy  of  his  map  is  herewith  submitted.    A  7-foot 

j^^^el  is  shown  entirely  through,  except  at  the  junction  of  ranges  1  and  3. 

^?JJthe  channel  is  slightly  less  than  7  feet.    The  7-foot  channel  is  too  narrow  in 

•nd*^  places,  more  eepeciiJly  beyond  the  point  where  this  year's  dredging  ended, 

y^  should  be  widened  under  another  appropriation.    The  cut  on  Range  No.  1  should 

^^^•idened  considerably  and  a  shoal  which  is  shown  in  the  channel  from  Coosaw 

^  wf'^^Jito  Brickyard  Creek  should  be  cut  through.    Rock  will  probably  be  encountered 

iij  Jj^king  this  last-mentioned  cut.    This  rock  is  the  phosphate  rock  which  abounds 

Y^^Q  kK^ty  and  should  be  removed  at  comparatively  small  expense,  as  its  market 

^^^  will  onset  the  cost  of  removal  to  a  contractor. 

Tery  respectfdlly.  your  obedient  servants 

JAKXS  P.  AUJEK, 

^  AB9i9tant  Engineer, 

^*Pt  Fbbosrig  V.  Abbot, 

Cof^pt  ofEngiMvnf  U.  8,  A^ 
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COHMBRCIAI<  STATISTICS. 

Beaufort,  S.  C,  June  10, 1892, 

Sir:  Ton  will  find  below  a  tabulated  statement  of  the  commerce  passing  over  that 
part  of  Beaufort  River,  South  Carolina,  known  as  Brickyard  Creek,  for  year  1881. 
The  data  for  this  statement  I  obtained  from  the  written  statement  of  the  bosinees  men 
doing  business  through  said  Brickyard  Creek. 


Articles. 


Liunber,  timber,  railroad  ties feet. 

Sbineles ^ number. 

WooQ cords. 

Coal tons. 

Phosphate,  rock do.. 

General  merchandise,  machinery,  hardware,  etc do. . 

Lint  cotton,  seed  cotton .* ^o.. 

Booghrice do.. 


Total 


18»1. 


Qnantity. 


4,120,000 
100,000 

eoo 

7,300 
173,000 
0,150 
1,600 
1,000 


ValneL 


$37,500 

500 

1,800 

29,000 

S20,000 

300.000 

140.000 

5o,ooe 


1.37S,800 


Aggregate  tons  of  freight  transported  through  Brickyard  Creek  dnrlng  the  vear 
was  202,235  tons. 

Aggregate  tonnage,  value,  and  number  of  trips  of  vessels  peusing  through  that  part  of  Beau- 
fort River,  South  Carolina,  knotim  as  Brickyard  Creek  during  the  year  1891, 


No. 


3 
16 

37 
20 

30 
3 
2 
1 
1 


Class. 


Passenger  boats 

Tugboats 

Dredges,  wash  boats,  lighters 

CoaBtwisc  vessels 

Steam  pleasure  yaclit 

Small  boats  from  2  to  50  tons 

Pilot  boaU 

Kevenue  cntter 

Buoy  tender 

Fish  Commission  Jjoat 

Total 


Aggregate 
ton. 


\ 


^   900 

1,000 

6,000 

10,000 

250 

400 

100 

1,100 


19,750 


Aggregate 
value. 


$40,000 
170,000 
280,000 
500,000 
203,000 
12,000 
10,000 

160,000 


1,375,000 


Aggre- 
eato  nnm- 
ber  trips. 


140 

1,500 

5.500 

20 

15 

500 

75 

30 


7,780 


Five  thousand  passengers  passed  over  the  creek  during  the  year. 

Capt.  F.  V.  Abbot, 

Corps  of  Engineers,  U.  8.  A, 


W.  D.  Khjcs. 


M  i6. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

On  May  2, 1892,  two  wrecks  in  Qninby  Greek,  the  eastern  branch  of 
the  Eastern  Branch  of  the  Cooper  Eiver,  were  reported  to  me  as  being 
dangerous  to  navigation,  and  also  a  third  wreck  in  the  Eastern  Branch 
of  Cooper  Eiver  not  far  below  the  mouth  of  Quinby  Creek.  The  matter 
was  reiwrted  to  the  Chief  of  Engineers  and  an  allotment  of  $100  was 
asked  and  obtained  to  make  an  examination  looking  to  their  removaJ. 
This  examination  was  made  on  June  17, 1892.  All  three  wrecks  were 
found  to  be  obstructions  to  navigation  and  of  a  dangerous  character. 
It  is  estimated  that  they  can  be  removed  for  the  following  amounts^  viz : 
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• 

The  lower  wreck  is  that  of  a  tugboat,  the  B.  F.  Huger^  past  which 
all  the  commerce,  reported  in  the  appended  letter  of  Capt.  John  Ball, 
is  carried.     It  can  be  removed  for  $160. 

The  second  and  third  wrecks  are  the  remains,  respectively,  of  a 
schooner  and  sloop,  and  past  them  the  commerce  to  and  from  Qninby 
Bridg^e  Lianding  and  Quinby  Landing  is  carried.  The  schooner  can  be 
r^noved  for  $400  and  the  sloop  for  $200.  All  three  wrecks  come  plainly 
nnder  the  provision  of  the  law. 


statistical  ubttkr  of  captain  john  ball. 

Cooper  Rivsr  and  Quinby  Crebk,  South  Carolina, 

Charleston,  S.  C,  July  1, 1S9S, 

Dkar  Sfr  :  At  your  request  1  endeavor  to  eive  you  as  near  as  possible  the  amount 
of  freij^lit  tliat  passes  the  wrecks  reported  sometime  ago  in  Quinby  Creek,  viz: 
From  the  bridge  landing,  Quinby  Creek,  about  12,000  to  13,000  cross-ties,  valued 
at  $295  a  tliouBand.  Wood,  oak,  and  pine,  about  2,500  cords,  average  value,  $3  a 
cord.  Naval  stores,  2,500  barrels  rosin,  $2.75  to  $3.50  per  barrel.  Three  hundred 
casks  spirits  turpentine,  value  $15  a  cask.  Merchandise  up  to  bridge,  $10,000  to 
$12y000.  From  Hnger's  bridge  and  Inabinet's  landings,  about  3,500,000  feet  of  lumber 
(by  boat),  2,600  barrels  rosin,  300  casks  spirits  turpentine,  500  cords  wood,  and  mer- 
chandise op  river.  $8,000  to  $10,000.  From  Quinby  landing,  wood,  2,500  to  3,000  cords, 
aveza^e  value,  $^  a  cord.  Cross  ties,  13,000,  at  $295  per  thousand :  merchandise  up 
river,  aboat  $500.  The  above  is  the  best  I  can  Undout,  and  hope  will  be  satisfactory. 
Resx»ectfiilly,  yours, 

John  Ball. 

Capt.  F.  V.  Abbot. 


Vi 


I 


APPENDIX  N. 


IMPROVEMENT  OP  CERTAIN  RIVERS  AND  HARBORS  IN  GEORGIA,  AND 

OF  CUMBERLAND  SOUND,  GEORGIA. 


REPOBT  OF*  CAPTAIN  0.  M.  CARTER,  CORPS  OF  FXCrTNEERS,  OFFICER 
IN  CHARaS,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  189S,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPBOYEMENTS. 


1.  Savannab  Harbor,  Georgia. 

2.  Savannah  River,  Geor^a. 

3.  Darien  Harbor,  Georgia. 

4.  Altamaba  River,  Georgia. 

5.  Oconee  River,  Georgia. 

6.  Ocmol^ee  Rivet,  Georgia. 


7.  Bmnewick  Harbor,  Georgia. 

8.  Jekyl  Creek,  Georgia. 

9.  Cmnberland  Sound,  Georgia. 

10.  Removing  sunken  vesselB  or  craft  ob- 
Btrncting  or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  SURVEYS. 

11.  loflide  route  between  Doboy  and  Sapelo,  Georgia. 

12.  Inside  route  between  Savannah,  Georgia,  and  Fernandina,  Florida. 

13.  fimnflTrick  Outer  Bar,  Georgia. 


United  States  ENGmEEB  Office, 

Savannahy  Oa.,  July  i,  189:9. 

Genbtlax.  :  I  have  the  honor  to  transmit  herewith  my  annual  report 
for  the  fiscal  year  ending  June  30, 1892,  upon  the  works  of  river  and 
harbor  improvements  then  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

O.  M.  Carter, 
CaptaiUj  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


N  I. 

IMPROVEMENT  OF  SAVANNAH  HARBOR,  GEORGFA. 

Qperations  for  improving  this  harbor  have  been  carried  on  during 
the  last  fiscal  year  in  accordance  with  a  project  of  improvteinent  ap- 
proved by  the  Secretary  of  War  July  22. 1890,  and  printed  a3  part  of 
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Appendix  O  1,  Annual  Report  of  the  Chief  of  Engineers  for  1890.    F< 
a  special  history  of  past  work,  see  pages  1012-1023,  Annual  Eeport 
the  Chief  of  Engineers  for  1888,  and  the  annual  reports  of  the  sao 
officer  since  that  date. 

ORIGINAL  CONDITION. 

In  1873,  before  the  work  of  improvement  was  inaugurated,  the  usu 
draft  of  vessels  navigating  the  river  at  high  water  was  14.6  feet.  Tl 
mean  rise  and  faU  of  the  tide  was  about  6.5  feet  at  the  city  of  Savanna 
and  7  feet  at  the  mouth  of  the  river. 

PLAN  OF  IMPROVEMENT. 

The  plan  of  improvement  under  which  operations  have  been  carrl 
on  during  the  last  fiscal  year  provides  for  the  establishment  of  a  cha 
nel  depth  of  26  feet  at  mean  high  water  from  the  city  of  Savannah 
the  sea.  The  mean  rise  and  fall  of  tides  varies  from  6.97  feet  at  Fc 
Pulaski  to  6.07  feet  at  the  barge  office  in  the  city  of  Savannah.  T 
principal  features  of  the  project  of  improvement,  which  is  printed  ac 
part  of  Appendix  O  1,  Annual  Report  of  the  Chief  of  Engineers  1 
1890,  are : 

(1)  The  enlargement  of  Drakie  Cut. 

(2)  The  entire  or  partial  removal  of  King  Island. 

(3)  The  construction  of  a  deflecting  jetty  from  Argyle  Island. 

(4)  The  partial  removal  of  Marsh  Island  and  the  closing  of  the  ch£ 
nel  north  of  it. 

(5)  The  construction  of  a  training  wall  from  Marsh  Island  to  Kina 
Point  and  the  enlargement  of  the  river  near  there. 

(6)  The  construction  of  a  training  wall  at  Garden  Bank. 

(7)  Spur  jetties  or  bank  protection  in  the  Wrecks  Channel,  anc 
deflecting  jetty  at  Mackay  Point. 

(8)  The  removal  of  a  portion  of  Dam  Ko.  15. 

(9)  The  closing  of  Duck  Puddle. 

(10)  The  construction  of  shore  protection  and  of  training  walls  1 
tween  the  wing  dams  in  North  Channel  from  the  Upper  Flats  to  t 
Oyster  Bed. 

(11)  The  construction  of  training  walls  extending  eastward  fr* 
Cockspur  Island  and  the  Oyster  Bed. 

(12)  Dredging  is  provided  for  between  the  Cross  Tides  and  Tyl 
Boads. 

The  estimated  cost  of  this  improvement  is  $3,500,000,  providing  fiit 
are  regularly  and  adequately  supplied. 

Prior  to  1826  an  expenditure  of  about  $100,000,  raised  by  a  tax  up 
shipping  entering  the  harbor,  was  made  under  the  direction  of  the  co 
missioners  of  pilotage  in  clearing  the  river  of  wrecks,  and  in  otherw 
improving  its  condition,  and  between  1867  and  1871  an  expenditure 
$157,000  was  made  by  the  city  of  Savannah  in  dredging  on  the  shoi 
between  Cross  Tides  and  the  sea.  From  1826,  the  date  of  the  fii 
appropriation  made  by  the  United  States  for  the  river,  up  to  the  dn 
of  beginning  operations  according  to  the  26-foot  plan  of  improvemei 
appropriations  aggregating  $1,879,096.64  were  made  by  Congress  i 
the  work.  % 

SUMJCAItY  OP  OPSBATIONS  PRIOR  TO  JULY  1,  1891. 

Ih  1872  the  Uniteci  States  Engineer  Department  resumed  charge 
the  improvement  of  the  harbor,  and  from  that  time  up  to  July  1,  IS 
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(since  which  date  operatioDS  have  been  carried  on  in  accordance  with 
the  22-foot  plan  of  improvement  described  on  page  1246,  Annual  Report 
of  the  Chief  of  Engineers  for  1890),  there  were  removed  from  the  chan- 
nel 6  vessels,  16  cribs,  and  1  sunken  lighter,  besides  166,498  cubic  yards 
of  material,  dredged  from  the  wrecks,  the  shoals  abreast  of  Elba  Island 
and  at  the  Oyster  Beds,  and  from  Tybee  Knoll. 

Under  the  22foot  project  the  following  work  has  been  accomplished : 

At  Gross  Tides  a  dam  has  been  constructed,  extending  from  the  rice 
dike  on  Argyle  Island  to  that  on  Hutchinson  Island,  with  the  object 
of  diverting  a  large  volume  of  water  at  ebb  tide  into  the  Front  Eiver. 
This  dam  was  originally  designed  to  be  a  pile  structure,  and  was  be- 
gan in  1876.  During  the  next  year  it  was  so  much  injured  by  a  freshet  - 
that  work  upon  it  was  suspended.  In  December,  1878,  the  present 
dam  was  begun.  It  is  composed  of  log  and  brush  mattresses,  and 
hmsh  fiakscines  loaded  with  riprap  stone,  and  is  located  273  feet  above^ 
the  abandoned  pile  structure. 

As  soon  as  the  dam  was  brought  up  above  the  level  of  mean  low 
water  considerable  settlement  occurred,  due  to  scour  caused  by  the  ebb- 
tide overpour.  To  prevent  further  scour  an  apron  of  log  mattresses 
was  placed  along  its  downstream  face,  and  the  dam  was  raised  in  1885 
with  hmh  £Etscines  and  stone  to  the  level  of  high  water  by  building  on 
the npstream  side  of  the  crest,  utilizing  the  old  structure  as  an  addi- 
tional apron. 

Since  that  time  further  settlement  has  occurred,  and  the  work  has 
^been  damaged  by  fishermen  and  other  parties  who  throw  large 
Quantities  of  stone  off  the  dam  to  open  a  short  water  route  from  Back 
wer  to  the  city  of  Savannah. . 

-^bout  70  linear  feet  of  the  old  Kings  Island  Jetty,  near  Cross  Tides, 

l^  removed  in  1880-^81  to  facilitate  the  flow  of  water  into  Front 
mot, 

of  fK^  wing  dams  were  constructed  in  1882-'83  for  the  improvement 

,yhe  Garden  Bank  Shoal  in  front  of  thQ  city.    They  spring  from  Fig 

^and  and  contract  the  waterway  which  was  formerly  from  900  to  1,050 

^r^t  iu  vidth  to  about  560  feet.    A  short  spur  jetty  was  built  in  1883 

^^ut  800  feet  above  the  lower  end  of  Fig  Island  to  regulate  the  ebb 

^  from  Front  River  into  the  Wrecks  Channel. 
^  lo  propnerly  confine  the  ebb  currents  in  the  Wrecks  Channel  a  train- 
feit  ^^  rising  to  mean  high  water  was  built  for  a  length  of  about  6,750 
^.^downstream  from  a  point  a  little  above  the  lower  end  of  Fig  Island, 

i^^hich  it  IS  connected  by  a  return  work  160  feet  in  length. 

y^l^Us  training  wall,  begun  in  1881,  and  extended  and  raised  at  inter- 

jg  *^  Bince  then,  runs  about  parallel  to  the  right  bank  of  the  river  and 

Pt-ovided  on  the  channel  side  with  11  short  spurs  placed  at  right 

•    Sles  to  the  axis  of  the  channel,  which  has  a  low-water  width  increas- 

S  from  680  feet  at  the  upper  end  to  880  feet  at  the  lower, 
^^o  dams,  numbered  5  and  lli,  respectively,  and  designed  to  in- 
^^^se  the  flow  of  water  in  the  main  channel,  were  built  in  1883  to  close 
^wal  channels  on  either  side  of  Barnwell  Island,  opposite  Fort  Ogle- 
thori)e. 

•^  low-sill  dam,  designed  to  increase  the  ebb  flow  in  the  north  chaii- 

^J^  was  built  in  1881  across  the  south  channel  a  short  distance  below 

^»^e  head  of  Elb»  Island. 

[       A  wing  dam,  numbered  15,  was  built  in  1883  for  the  improvement  of 

►     ^ae  channel  at  the  Obstructions.    It  extends  eastward  from  Barnwell 

which  was  formerly  about 


Island,  No.  3,  and  contracts  the  waterway, 
1,950  feet  in  width,  to  about  1,000  feet. 


i 
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•  Three  pairs  of  wing  dams  have  been  built  for  the  improvement  of  t1 
crossing  at  the  Upper  Flats.  Those  numbered  4  and  23,  built  in  ISt 
constitute  the  upper  pair  and  are  situated  at  the  eastern  end  of  Spii 
Island.  Those  numbered  6  and  25,  constituting  the  second  pair,  ai 
those  numbered  10  and  27,  constituting  the  third  pair,  are  situated " 
distances  below  the  first  of  about  800  and  1,600  yards,  respectively. 

The  original  low- water  width  of  the  river  at  this  crossing  varied  frc 
2,000  to  4,000  feet.  It  is  reduced  by  these  dams  to  1,050  feet  at  t 
upper  and  to  1,200  feet  at  the  lower  pair.  These  dams  rest,  with  t 
inner  ends  of  the  respective  pairs,  upon  opposite  banks  of  the  riv^ 
with  the  exception  of  the  one  numbered  27,  between  whose  inner  e 
and  the  shore  there  is  a  gap  of  about  500  yards. 

Three  wing  dams  have  been  built  for  the  improvement  of  the  gto 
ing  at  the  Lower  Flats.  At  the  upper  end  of  this  crossing,  dams  nn 
bered  14  and  29  were  built  in  1883-'85.  They  spripg  from  the  oppos 
bauks  of  the  river,  and  contract  the  waterway  from  over  2,400  feet 
1,250  feet.  At  the  lower  end  of  this  crossing  a  partially  complex 
dam,  numbered  13,  was  built  in  1883.  It  springs  from  Islands  1  and 
and  leaves  a  waterway  1,250  feet  in  width  between  its  outer  end  a 
the  opposite  shore  of  Jones  Island. 

The  lateral  channel  at  Philbricks  Cut,  Big  Gap,  and  Dutch  Gap  s 
closed  by  dams  built  in  1882. 

Two  pairs  of  wing  dams  have  been  built  for  the  improvMient  of  1 
Long  Island  Crossing. 

Dams  numbered  26  and  33,  constituting  the  upper  pair,  were  built 
1886.  They  reduce  the  low- water  width  of  the  river  from  3,100 
1,300  feet.  Dams  numbered  28  and  35,  constituting  the  lower  pj 
were  built  in  1886-'87  and  reduce  that  width  from  4,500  to  1,350  fc 
The  inner  ends  of  these  dams  are  connected  with  the  shore,  with  1 
exception  of  number  35,  between  whose  inner  end  and  ihe  shore 
Jones  Island  there  is  a  gap  of  500  feet. 

To  prevent  the  diversion  of  the  ebb  flow  from  the  main  ship  chani 
a  dam  numbered  31,  and  about  3,500  feet  in  length,  was  built  in  18 
to  close  the  old  channel  north  of  the  Oyster  Beds. 

For  the  improvement  of  the  channel  across  Tybee  Knoll,  a  traini 
wall  extending  from  the  Oyster  Beds  eastward  a  distance  of  10,031  fe 
was  begun  in  January,  1889.  Two  courses  were  completed  during  tl 
fiscal  year,  and  during  next  year  the  third  course  was  extended  3,G(H 
feet,  and  an  additional  load  of  riprap  was  placed  on  the  entire  crest- 
All  of  the  structures  described  are  composed  of  log  and  brush  ms 
tresses,  or  brush  fascines,  or  both,  loaded  with  riprap  stone.  In  th< 
original  construction  and  the  repairs  which  it  has  been  necessity 
execute  up  to  July  1, 1890,  there  have  been  used  438,679.49  square  yan 
of  log  and  brush  mattresses,  165,853.28  cubic  yards  of  brush  fascin^ 
95,353.58  cubic  yards  of  riprap  stone,  and  1,591.87  cubic  yards  of  shel' 
while  973  cubic  yards  of  stone  have  been  removed  in  repairing  the  F 
Island  training  wall. 

During  this  i)criod  the  river  channel  was  widened  at  the  lower  end 
Fig  Island,  and  more  or  less  dredging  was  done  upon  the  various  slioa 
between  Cross  Tides  and  Tybee  Knoll.    Up  to  July  1, 1890,  the  tot 
dredged  material  removed,  consisting  of  sand,  mud,  and  shells  amounts 
to  2,076,857.52  cubic  yards. 

Up  to  July  1, 1890,  the  total  expenditures  on  Savannah  Harbor  I 
the  United  States  since  1826,  including  outstanding  liabilities,  amount 
to  $1,875,219.03. 

Under  the  present  project,  the  following  work  was  accomplish! 


(' 
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>rior  to  July  1,  1891:  The  Oyster  Bed  training  wall  was  extended 
I  9i>4.1  feet,  making  its  total  length  ^12,016.1  feet.  In  addition  to  the 
oiion.^  used  in  sinking  the  mattresses,  the  crest  of  the  training  wall  was 
Yie»vily  loaded  with  riprap  stone,  being  brought  up  to  mean  low  water 
for  »  distance  of  7,000  feet.  There  were  used  72,178.4  square  yards  of 
\og  aiid  brush  mattresses  and  26,160.5  cubic  yards  of  rii)rap  stone. 

For  the  protection  of  caving  banks  there  wero  built  at  Elba  Island 

11  spur  dams  of  piles  and  brush,  aggregating  1,248.2  feet  in  length,  and 

2kt  Jones  Island  27  similar  dams,  aggregating  2,845.8  feet  in  length. 

There  were  used  in  these  dams  1,131  pSes,  12,114.17  cubic  yards  of 

hrash  fascines,  and  315.93  cubic  yards  of  stone.    In  the  closing  dam  at 

Duck  Puddle,  632  feet  in  length,  there  were  used  275  piles,  6,218.99 

cubic  yards  of  brush  fascines,  and  778.39  cubic  yards  of  stone. 

V        In  the  southern  Elba  Islaud  training  wall  there  were  used  933  piles, 

^92.41  cubic  yards  of  brush,  and  40  cubic  yards  of  stone. 

There  were  removed  by  dredging  from  the  various  shoals  between 
^ie  Ocean  Steamship  Company^s  wharves  and  Tybee  Knoll  306,144.66 
cubic  yards  of  material. 

The  t^tal  expenditures  under  the  present  project,  up  to  July  1, 1891, 
including  all  outstanding  liabilities,  amounted  to  $277,943.49. 

OPE:^ATIONS  DUEING  the  fiscal  year  ending  JUNE  30, 1892. 

Jetty  work  under  contract  with  Mr.  John  F.  Gaynor  was  continued 
until  A^iigust  11, 1891. 

Theirs  were  placed  on  the  crest  of  the  Oyster  Bed  training  wall  683.77 
cubic  y  3rds  of  stone. 

The  IBlba  Island  and  Jones  Island  spur  dams  were  completed.    There 

i?€a:e  placed  in  the  former,  1,067.44  cubic  yards  of  brush  fascines,  134.82 

cubic  yards  of  stone;  and  in  the  latter,  5,751.41  cubic  yards  of  brush 

fascines,  and  546.23  cubic  yards  of  stone.    In  the  southern  Elba  Island 

tmning  wall  there  were  used  340  piles,  12,623.97  cubic  yards  of  brush, 

and  570.03  cubic  yards  of  stone.    In  the  northern  Elba  Island  training 

wall  there  were  used  594  piles,  9,526.19  cubic  yards  of  brush,  and 

353.38  cubic  yards  of  stone. 

At  the  ends  of  the  Elba  and  Jones  Island  spur  dams  there  were 
driven  44  clusters  of  fender  piles. 

l^redging  under  contract  with  Mr.  P.  Sanford  Boss  was  continued 
until  July  31^  1891.  There  were  removed  during  that  time  from  the 
channel  at  Tybee  KnolJ,  35,506.2  cubic  yards  of  material.  On  the  27th 
and  28th  of  November,  1891,  some  lumps  were  dredged  from  the  chan- 
^.  opposite  the  Savannah,  Florida,  and  Western  Railway  wharves. 
™8  Work  was  done  in  open  market  at  the  lowest  price,  the  rate  being 
^^  same  as  under  the  previous  contract.  There  were  removed  664.3 
<^^wc  yards  of  material.  ^ 

CONDITION  OP  WORK  JUNE   80,  1892. 

Crois  Tides. — ^The  condition  of  this  work  is  about  as  described  in 
tonner  reports.  The  general  crest  is  now  at  an  average  height  of  1.5 
^^t  above  mean  low  water. 

.y^^  of  Savannah. — ^The  depth  of  water  between  the  Ocean  Steam- 
^^P  Company's  wharves  and  the  city  waterworks  shows  no  apprecia- 
ble change  during  the  year.  The  channel  across  the  shoal  near  the 
'^PPer  rice  mill  has  maintained  its  depth  fairly  well.  There  are  consid- 
?^hle  areas  over  18  feet  in  depth,  and  the  least  depth  in  the  channel 
j8 16.2  feet  at  mean  low  water.  On  the  Garden  Bank,  opposite  the 
^^ge  office,  there  is  a  shoal  separating  the  15-ibot  areas,,  and  carrying 


i 


1248   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ABMT. 

a  minimum  depth  of  14  feet  at  mean  low  water.  Some  slight  dredgi 
was  done  at  this  point  in  November,  1891.  The  Garden  Bank  wii 
dams  are  in  good  condition. 

Wrecks  Chaniiel, — There  is  a  gap  about  5  feet  deep  and  100  feet  lo 
near  the  lower  end  of  the  Fig  Island  training  wall.  With  this  exec 
tion  the  work  is  in  good  condition,  and  shows  no  settlement.  T 
least  depth  in  this  channel  is  about  16  feet,  and  the  18-foot  curves  coi; 
considerable  areas,  except  near  the  upper  end,  where  they  disappe; 
No  dredging  has  been  done  here  during  the  past  year. 

Obstructions, — Wing  Dam  15  is  in  good  condition,  but  the  head 
Elba  Island,  opposite,  is  cutting  badly.    No  work  has  been  done  he 
during  the  year.    In  the  channel  the  15-foot  areas  are  separated 
only  one  point,  where  a  depth  of  1 4.4  feet  is  found.    Elsewhere  t 
depth  is  from  15  to  18  feet  at  mean  low  water. 

Upper  Fluts, — ^The  wing  dams  and  training  walls  built  for  the  i 
provement  of  this  crossing  are  in  good  condition.    At  the  lower  end 
this  crossing  where  the  dredging  was  done  in  1891,  there  is  at  onepoi 
a  minimum  depth  of  16  feet.    Elsewhere  the  depths  exceed  18  feet 
mean  low  wat^. 

Lower  Flats. — ^All  of  the  wing  dams  in  this  locality  are  in  good  c( 
dition.  In  the  channel  the  upper  and  lower  15-foot  areas  have  s 
proached  each  other  since  the  year  1890,  and  between  them  is  noTi 
minimum  depth  of  14.2  feet  at  mean  low  water. 

Long  Island  Crossing. — ^The  wing  dams  at  thi^  crossing  are  in  go 
condition.  Ko  work  has  been  done  here,  but  the  channel  has  ma 
tained  its  depth  and  the  18-foot  area  has  slightly  enlarged  since  18* 
The  15-foot  area  is  continuous  throughout  the  channel  and  the  le: 
depth  is  15.2  feet. 

Oyster  Beds. — ^Dam  31  is  in  good  condition.  The  channel  at  tl 
point  has  been  well  maintained  during  the  year. 

Tybee  Knoll. — The  Oyster  Bed  training  wall  is  in  good  conditio 
Dredging  on  the  Knoll  was  suspended  July  31, 1891.  During  tl 
month  a  cut  from  45  to  135  feet  wide  and  about  3,180  feet  long  i^ 
dredgM  on  the  lower  end  of  the  Knoll.  This  cut  has  maintain^ 
depth  well  during  the  year,  and  there  is  now  a  continuous  chan 
whose  depth  exceeds  15  feet,  except  at  the  bend,  where  a  depth  of  1 
feet  at  mean  low  water  is  found. 

Shore  protection. — Some  of  the  spur  dams  built  at  Elba  and  Joi 
islands  for  the  protection  of  the  caving  banks  have  been  sligb 
injured  by  passing  vessels.  They  have,  however,  been  very  success  1 
all  erosion  having  been  arrested,  and  the  spaces  between  their  hes 
are  rapidly  filling  up  with  silt. 

Closing  dams. — ^All  of  the  closing  dams  upon  the  river,  with  the 
ception  of  those  at  Philbrick  Cut  and  Big  Gap,  are  in  good  conditi 
Some  breaks  have  taken  place  in  the  closing  dams  at  Philbrick  Cut  £ 
Big  Gap,  which,  when  completed,  were  at  the  level  of  mean  high  wai 
A  great  deal  of  stone  has  been  thrown  off  those  4ams  by  negro  fist 
man  to  open  a  waterway  through  into  the  South  Channel,  and  th' 
small  gaps  have  rapidly  enlarged  under  the  influence  of  storms.  ^ 
of  the  other  closing  dams  are  in  good  order,  although  they  have  sett! 
slightly  in  some  cases. 

OOMMEBOE  AND  NAVIGATION. 

A  full  statement  and  discussion  of  the  commerce  of  Savannah  w( 
given  in  my  last  annual  report,  to  which  I  respectfully  refer  for  deta 
in  this  connection* 
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_      le  railroads  now  centering  in  Savannah  are  the  Charleston  and 
,-%rdnnah,  the  South  Bound,  the  Central  of  Georgia,  the  Savannah, 
,ericus  and  Montgomery,  and  the  Savannah,  Florida  and  Western. 
llroads  under  construction  are  the  Macon  and  Atlantic,  the  Middle 
y^f^Tg^Sk  and  Atlantic,  and  Macon  and  Dublin. 

^%x  addition  to  the  railroads  the  Savannali  Eiver,  navigable  as  far  as 

^ixg^wta,  a  distance  of  202  miles  by  the  river,  for  boats  drawing  from  4 

\ify    5  feet,  affords  another  means  of  communication  with  the  interior, 

%rid.  a  uumber  of  small  steamers  and  sailing  craft  ply  the  waters  of  the 

inland  route,  along  the  adjacent  coast,  gathering  the  products  of  the 

Bea  and  of  the  coast  plantations  for  trans-shipment  at  Savannah. 

These  avenues  of  commerce  bring  to  Savannah  the  cotton,  lumber, 
naval  stores,  and  farm  and  inineral  products  of  large  portions  of  the 
States  of  Greorgia,  South  Carolina,  Florida,  Alabama,  and  Tennessee, 
as  well  as  other  classes  of  through  freights  from  the  west  and  north- 
west. 

Begnlar  lines  of  steamships  have  been  established  between  this  port 
and  Boston,  New  York,  Philadelphia,  and  Baltimore.  These  lines  com- 
prise a  total  of  12  steamships,  of  which  7  are  to  IN^ew  York,  2  to  Boston, 
2  to  Baltimore,  and  1  to  Philadelphia.  They  make  yearly  more  than 
400  voyages  and  carry  about  673,000  toiis  of  freight. 
i  During  the  past  year  nearly  100  foreign  steamships,  with  an  aggregate 

}        tonnage  of  125,000  tons,  have  cleared  from  Savannah  for  foreign  ports 
\       with  cfiffgoes  of  cotton  and  naval  stores. 

I  On  the  inland  waters  there  are  seven  small  steamers  plying  between 

I  Savannah  and  adjacent  jwrts,  making  annually  from  500  to  600  trips 
I  and  carrying  about  60,000  tons  of  freight,  valued  at  over  $4,000,000. 
I  The  steamships  mentioned  above  carry  nearly  one-half  of  the  exjwrts 
I  from  Savannah.  A  larger  portion  is  carried  by  sailing  vessels,  of 
which  there  are  annually  about  525  clearances,  with  an  aggregate  tonnage 
of  about  260,000  tons.  Of  these  the  American  vessels  number  312,  with 
a  tonnage  of  about  132,000.  and  the  foreign  vessels  number  213,  with  a 
tonnage  of  128,000.  Practically  all  of  the  foreign  trade  is  carried  in  for- 
^^bottoms. 

The  chief  articles  of  export  are  cotton,  lumber,  and  naval  stores,  of 

^'^ch  the  present  annual  shipments  may  be  given  in  round  numbers, 

*^  follows;  Of  cotton,  1,140,000  bales:  of  lumber,  over  100,000,000  feet; 

^  of  naval  stores,  196,000  barrels  of  turpentine  and  770,000  barrels  of 

■*^ere  are  also  large  shipments  of  fruits  and  vegetables  to  northern 
nk^  aggregating  over  1,000,000  packages  annually,  and  some  of  the 
*/^^phate  rock  from  the  Florida  mines  is  seeking  an  outlet  to  foreign 
^S^  at  Savannah. 

Q^"*^e  total  annual  tonnage  of  the  i)ort,  inward  and  outward  bound,  is 
P^^  2,000,000  tons,  and  the  annual  value  of  the  exports  alone  is,  in 
of^^  numbers,  ^84,000,000.     The  total  annual  value  of  the  commerce 

Savannah  is  about  $153,000,000. 

v^  "^t  improvement  of  the  harbor  has  resulted  in  increasing  the  availa- 

^  depth  at  high  water  from  14.5  feet  to  from  21  to  22  feet.    The  increase 

V^  tie  value  of  exiwrts  since  the  year  1873,  when  the  work  was  begun, 

^proportional  to  the  cube  of  the  increase  in  the  depth  of  water  during 

^  8ame  period.    If  the  same  proportion  should  hold  till  a  depth  of  26 

j^t  is  reached,  the  value  of  the  exports  alone  would  then  be  about 

*^0O0,OOO.    The  annual  saving  in  freight  rates  alone,  due  to  the  in- 

leased  depth,  amounts  to  more  than  the  total  sum  of  money  expended 

SHG  92 ^79 
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by  the  United  States  upon  the  harbor.    Eates  of  marine  insurance  have 
also  been  reduced. 

Table  I. — Cotton  receipts  at  Savannah  from  1S7S  to  1891, 


Season,  Augnst  31  to  September  1— 


1872-73 
1873-74 
1874-7') 
1875-70 
187»V-'77 
1877-78 
1878-79 
1879 -'80 
188<>-'81 
1881-'82 


KiuiA>er 
bales. 


612, 794 
630,912 
614, 478 
523,244 
477, 435 
597, 449 
693, 764 
741, 018 
889,383 
737, 056 


Season,  Auprast  31  to  September  1 — 


1882-'83 

1883-'84 

1884-'85 

1885-'8fe 

1886-'87 

1887-88 

1888-'89 

1889-'90 r 

1890-'91 


XiimUrr 
balcM. 


817. 670 
655.749 
738,0»?7 
803,359 
804,412 
892,318 
168 
f,517 
1,139,560 


Table  II. — Steamship  lines. 


Lines. 

Savannah  to — 

Steamers. 

Voyages. 

Freight. 

Ocean  Steamnbin  Co 

New  York 

Bo8t<m 

7 
2 
2 
1 

221 
56 
98 
34 

471  393 

New  England  and  Savannah  Steamship  Co* 

91  112 

Merchants  and  Miners  Transportation  Co 

Baltimore 

75  426 

Ocean  Steamshin  Co 

Philadelphia 

35  1^ 

Total 

12 

409 

673.053 

*  Controlled  by  Ocean  Steamship  Company. 
MISCBLLANEOUS. 


The  work  is  located  in  the  coUection  district  of  Savannah,  Ga.  Savannah  is  the 
port  of  entry.  Amount  of  duties  collected  in  1891,  $56,714.50.  The  nearest  light- 
houses are  those  upon  the  river,  and  Forta  Oglethor2)e  and  Pulaski  are  the  nearest 
forts. 

It  is  desired  again  to  invite  attention  to  the  fact  that  the  work  has 
not  progressed  satisfactorily,  and  that  its  cost  has  been  much  increased 
owing  to  irregular  and  inadequate  appropriations.  Future  operations 
should  be  carried  on  simultaneously  throughout  the  whole  extent  of  the 
river,  and  to  secure  successful  and  permanent  results  dredging  should 
be  accompanied  or  promptly  followed  by  contracting  works.  To  secure 
the  fullest  benefits  from  the  improvements  alieady  executed  and  in 
order  that  the  future  growth  of  the  port  may  not  be  seriously  retarded, 
it  should  be  enabled  to  furnish  an  outlet  for  the  rapidly  growing  com- 
merce brought  from  the  interior.  It  is  proposed  to  expend  any  funds 
which  may  become  available  during  the  j^ear  in  the  construction  of 
training  walls  and  in  dredging,  as  provided  for  in  the  project  for  secur- 
ing a  depth  of  2G  feet  at  mean  high  water. 

A  vigorous  and  an  economical  prosecution  of  the  work  will  be  i)08sible 
only  with  regular  and  adequate  appropriations.  The  insufficient  and 
irregular  appropriations  of  the  past  have  rendered  satisfiictory  progress 
impossible  and  have  increased  the  cost  of  the  work  in  some  instance-s 
as  much  as  100  per  cent.  The  sum  asked  for  during  the  next  fiscal  year 
is  $1,000,000.  The  most  desirable  and  satisfactoiy  results  can  not  be 
obtained  with  an  expenditure  during  the  year  of  a  less  amount. 

Since  the  existing  project  for  improving  Savannah  Harlwr  wjis 
adopte<l  one  appropriation  of  $350,000  has  been  made  and  an  unex- 
l)euded  balance  of  $4,035.05  trausfeiTed  ii*om  a  former  appropriation. 
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The  total  expenditures  under  the  present  project  to  June  30,  1892, 
including  all  outstanding  liabilities,  were  $346,377.80. 

Money  statement 

July  1,  1891,  balance  unexpended $141,886.14 

June  30,  1S92,  amount  expended  during  fiscal  year 133,  322. 39 

July  1,  1892,  balance  unexpended 8,663.75 

July  1,  1892,  outstanding  liabilities 906.50 

July  1,  1892,  balance  available 7,657.25 

Amount  appropriated  by  act  approved  July  13, 1892 318, 750. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 326, 407. 25 

{Amount  (estimated)  required  for  completion  of  existing  project ^,  831j  250. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1894 1,000,000.00 
Submitted  in  compliance  with  re4uiremont8  of  sections  2  of  river  and 
\    harbor  acts  of  1866  and  1867. 


COMAIERCIAL  STATISTICS. 

CoH<m  statistica  of  the  part  of  Savannah,  On.,  for  the  commercial  year  ending  August 

32, 1891. 

[Compiled  by  J.  P.  Merrihew,  superintendent  Cotton  Exchange.] 


Keceipts  from  all  sources. 

Quantity. 

WeigEt. 

Value. 

TTnlaiMl 

BdUs. 

I,0«l,978 
45,630 

Pounds. 
540, 066, 938 
18,298.542 

$52, 445, 005 

<S...^  lAlfllMl 

3, 723. 408 

Total   ... 

1, 139, 608 

558,365,480 

56, 168, 413 

£xi>ort«  from  Savannah. 


CouMtwuie 

Oreat  Britain 

France 

Other  continental  poriM 

Mill  consamption  »nU  burnt. 
£«(« hipped  to  interior 


Total 


SdUt. 

517,373 

106.305 

35.423 

433,544 

1,961 

600 


1, 005,  296 


Seal^taud. 


Balet. 

21,348 

20,062 

2,172 

200 


43,782 


Total  exports,  etc. 

Quantity. 

>V  eight. 

Value. 

TTnlaxii)      ._............-••-••>..........•.•.•......•............ 

Bales. 
1, 095, 296 
43,782 

Potanda. 
640,737,635 
17,557,457 

$52, 508, 880 

cSc>:3.  Tfllsnd  M 

3, 572, 611 

Total 

1, 139, 078 

558,305,092 

56,081,501 

Poreism  export*: 

trpland baloft..  577,023 

i$«jAliiUnd do...    22,434 


Coa«twiHe  export* : 

Upland bales..  617,373 

Scalaland do...    21,348 


Average:  value  p«"r  balo: 

Upland 

lalaad 


$47.94 
81.60 


Average  weight  i»er  bale : 

Uidaiid pounds . .  403, 52 

Sea  Ishuid do....  40L02 
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Arrival  and  clearance  of  vesseh  and  oommerce  ai  Savannah,  Ga.,  from  Januarif  1 

to  December  SI,  1891, 

ARRIVED. 


Foreign  ports. 

Coastwise. 

Total. 

Year. 

American  v 

essels. 

Foreign  ves 

sels. 
Crew. 

No. 
463 

Tons. 

Crew. 

No. 
34 

Tons. 

Crew. 

No. 
213 

Ton8. 

No. 
710 

Tons. 

Cren 

1873... 

381, 595 

11,934 

16.140 

383 

119,316 

2,999 

517. 061 

15,31 

1874... 

418 

354, 700 

10,048 

66 

41,030 

847  '■  284 

182. 517 

4.232 

768 

578,247 

15.12 

187.5... 

370 

310,  877 

10. 102 

67 

39,  a32 

781     222 

145,748 

3,290 

659 

495,923 

14,  n 

1876... 

355 

320.  015 

10,348 

58 

40,296 

987 

260 

169, 640 

3,865 

673 

530.496 

15, 2C 

1877... 

333 

379, 826 

10,867 

54 

40,948 

951 

287 

168.247 

3,950 

674 

589,021 

15, 7C 

1878... 

322 

385, 532 

10,688 

61 

45, 208 

576 

326 

235, 787 

5,814 

709 

666,527 

18,  Or^ 

1879... 

319 

414,  794 

a,  2.^5 

30 

21,994 

1,576 

279 

198,040 

3,960 

628 

634,828 

12,ttS 

1880... 

338 

446. 881 

9,996 

14 

7,724 

4:)9 

244 

172,  224 

3,533 

596 

626.829 

13.69 

1881... 

383 

.508, 422 

11,069 

21 

10,729 

170 

254 

151,463 

3,474 

658 

670. 614 

14,78 

1882... 

391  ,  544,488 

12;  605 

11 

4,865 

237 

204 

115, 061 

2,718 

606 

666,374 

16,42 

1883... 

380  1  468,226 

10. 659 

10 

4, 115 

106 

160 

87,020 

1,965 

550 

559, 366 

12,71 

1884... 

388  i  482,917 

13, 735 

14 

5, 632 

90 

287 

174, 678 

3,984 

689 

663,225 

17,8a 

1885... 

395  I  493,610 

14, 622 

12 

5,  058 

116 

251 

163.  321 

3,416 

658 

668,989 

18, 1« 

1886... 

393  !  503,073 

14, 534 

10 

5,952 

125 

268 

177,229 

3,719 

671 

686.254 

18,43^ 

1887... 

430  ;  543,2:i5 

15, 127 

8 

2,725 

185 

231 

130, 136 

2,800 

669 

676,096 

17,98; 

1888... 

411  i  539,576 

14,907 

8 

3,560 

60 

229 

146, 075 

3,288 

648 

689,211 

18.306 

1889... 

409  1  561,463 

15,547 

12 

6.568 

111 

309 

215, 865 

4,530 

730 

783,891 

ao,23i 

1890... 

483  ,  717,561 

19, 178 

9 

2,303 

69 

300 

193, 263 

4,068 

792 

913,217     23,30r> 

1891... 

484     719, 328 

19, 014 

13 

4,778 

123 

325 

238,123 

4.790 

822 

962,229  1  23,927 

CLEARKD. 


1873... 

466 

398,050 

13,749 

65 

30. 102 

660 

224 

129,164 

3,194 

755 

557,316 

17,632 

1874... 

480 

40Y,  295 

12,  748 

71 

40, 397 

822 

229 

145. 038 

3,437 

780 

592.730 

17.007 

1875... 

319 

2.U831 

9,376 

72 

39.  311 

804 

195 

128, 086 

2.924 

.586 

452.228 

13,104 

1876... 

410 

361,999 

11.222 

80 

49, 483 

1,16:1 

185 

119, 699 

2.827 

675 

531,781 

15,211! 

1877... 

400 

439. 370 

12,081 

65 

44,829 

1,066 

161 

103,342 

2,489 

626 

587,  .541 

15,731 

1878... 

378 

418.  958 

10, 475 

64 

40.128 

1,255 

260 

183.  757 

5,375 

702 

642,843 

17.  m 

1879... 

.365 

442. 734 

8,834 

36 

24.  891 

497 

223 

156,470 

3,129 

624 

624,095 

12,  m 

1880... 

310 

4;J4,  H64 

10.108 

26 

12, 536 

271 

242 

168,255 

3,446 

578 

615. 655 

1.3, 82.' 

1881... 

369 

508, 422 

11.  458 

22 

13. 0.52 

253 

261 

180, 579 

3,745 

652 

702.053 

15.4.5( 

1882... 

im 

506,213 

11.917 

23 

9,155 

205 

209 

135. 375 

3,023 

582 

650,74;{ 

15, 14i 

1883... 

:J55 

415.  720 

9.  780 

10 

4,115 

90 

1&5 

87,400 

2,015 

530 

507,235 

11,88! 

188^.. 

360 

452, 802 

13, 3Rt 

15 

5. 634 

131 

288 

194, 075 

4,315 

663 

652,411 

17.801 

18a5... 

414 

.502, 773 

14,672 

20 

8, 722 

148 

228 

154, 8.58 

3,344 

662 

666,353 

18,1ft 

1886... 

378 

473, 134 

13. 012 

3 

939 

24 

262 

194,79:) 

3,970 

643  1  668.867 

17.  gw 

1887... 

•M) 

480. 030 

14. 167 

4 

678 

29 

269 

202,656 

4,186 

653  1  683,364 

18.38: 

1888... 

382 

.507,  075 

14.231 

8 

2. 583 

63 

233 

167,836 

3.5,57 

623  i  677,494 

17.851 

1889... 

395 

540, 293 

15.  .505 

7 

1, 323 

51 

307 

226. 181 

4,601 

711 

767, 747 

20, 1.5^ 

1890... 

452 

663.  227 

18.  815 

14 

4,087 

161 

323 

248.  013 

5,078 

789 

915,327 

24.05* 

1891... 

445 

670, 900 

18, 200 

4 

9.909 

208 

339 

271.067 

5. 429 

788 

957,876 

23.83: 

Capt.  O.  M.  Carter, 

Corps  of  Engineers,  U,  S,  A, 


T.  F.  JOHNS<>N' 

Colli 


COMMERCE. 


Tears. 


Value  of 
exports. 


1877 

lot o. ....«• 

1879 

1880 

1881 ,...!  58,985,901 

1882 52,004.248 

188:{ ,5:{.  91.5.  JKU 

ivsi iu.iir*  r.r; 


$32.10.3,&53 
40, 028, 988 
40,901.421 
47.836.411 


Value  of 
iniportii. 


$36, 307,  908 
42, 948, 465 
43, 064. 472 
45, 522. 480 
48, 716. 900 
45,  952. 105 
47,  699.  796 
40.112,:UG 


Duties 
collected. 


$34. 959. 93 
23, 364. 35 
27,778.73 
78, 458. 41 

3.56,  &50.  22 
01,148.70 
65, 24.5.  .34 
4!>.  147,  2.x 


Years. 


i8a5. 

1886. 
1887., 
1888. 
1889. 
1890. 


Valae  of 
exports. 


$48,313,216 
51, 03.3, 190 
54, 774, 082 
56. 435, 601 
62, 892, 429 
84. 584. 326 


Value  of 
imports. 


1K9I '  ft3. 367, 1.57 


$49,881,080 
51, 118, 524 
52. 659, 223 
53, 412. 920 
55,062.710 

67,248  000 


I 
CO 


$4 
3 
4 
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N  2. 
IMPROVEMENT  OF  SAVANNAH  RIVER,  GEORGIA. 

le  Savannah  River  is  formed  by  the  junction  of  the  Tugaloo  and 
Leo'wee,  and  flows  in  a  southeasterly  dire('tion  to  the  sea. 

A^  detailed  description  of  this  river  is  found  in  my  report  of  the  ex- 

aLiiiination  and  survey  of  the  portion  above  Augusta,  printed  as  House 

^-x-  Doc.  No.  213,  Fifty -first  Congress,  first  session,  and  in  my  report  of 

t\\e  survey  of  the  river  between  Augusta  and  Savannah,  dated  June 

30,  1S90,  and  printed  as  Appendix  O  2,  Annual  Report  of  the  Chief  of 

Engineers  for  1890,  pages  1328-1363. 

For  a  6|)ccial  history  of  past  work  see  page  1029,  Annual  Report  of 
the  Chief  of  Engineers  for  1888,  and  the  annual  reports  of  the  same 
officer  siuce  that  date. 

ORIGINAL   CONDITION. 

For  the  greater  part  of  the  year  the  river  is.  navigable  for  steamboats 
drawing  from  4  to  5  feet  of  water,  but  during  the  low- water  season 
there  are  various  shoals  in  the  u^iper  portion  of  the  river  with  low- 
water  depths  of  not  more  than  about  3  feet.  The  chief  obstruction  to 
navigation  consists  of  sand  and  gravel  bars,  overhanging  trees,  snags, 
and  sunken  logs. 

PLAN   OF  IMPROVEMENT, 

'^e  plan  of  improvement,  as  outlined  in  my  report  of  June  30,  1890, 
provides  for  the  establishment  of  a  navigable  steamboat  channel  5  feet 
Jj^^p  at  ordinarj^  summer  low  water  between  the  cities  of  Augusta  and 
^»vanuah. 

ro\  **  is  to  be  accomplished  by  (1)  removing  sand  and  gravel  bars; 
rf  ^pgnlating  jiortions  of  the  river,  revettijig  caving  banks,  and  dos- 
^^S  incipient  cut-oflfs;  (3)  I'emoving  snags  and  logs  from  the  channel 
^"ij^verhanging  trees  from  the  banks  of  the  stream. 
ft^^»)  cost  of  the  improvement  is  estimated  in  round  numbers  at 
'^*^2,000,  provided  funds  are  regularly  and  adequately  supplied. 

SUMMARY  OF  OPERATIONS  PRIOR   TO  JULY   1,   1891. 

^*^^  first  appropriation  ever  made  for  the  Savannah  River  was  ex- 
P^^ded  on  a  snag  boat  built  for  use  upon  this  river  and  the  Altamaha. 
^"^s  boat  began  work  upon  the  river  on  February  17, 1882,  and  has  been 
^mployed  at  intervals  since  that  date,  continuous  w-ork  having  been 
itt^possible  on  account  of  insufficiency  of  Innds.    Irregular  and  inade- 
ci^ate  appropriations  have  prevented  the  selection  of  tlie  most  suitable 
^^ns  for  doing  work.    Then,  too,  the  boat  has  been  tied  up  for  months 
*^  a  time  in  a  climate  where  decay  is  very  rapid.    As  a  result  numer- 
ous and  costly  repairs  have  had  to  be  made  which  would  not  have  been 
P^Mhad  the  boat  been  kept  in  commission.     In  1889  the  boat  had 
"^nie  rotten  and  unserviceable  and  was  rebuilt  at  Abbeville,  Ga., 
y^^er  contract  with  Messrs.  M.  A.  Sweeney  &  Bro.,  of  Jetterwsonville, 
"^i,and  outfitted  at  Savannah.     In  all  the  boat  was  employed  685  days 
^Ponthe  river  between  Augusta  and  Savannah,  removing  during  that 
^Biel  sunken  steamboat,  82  piles,  1,578  snags,  logs,  and  stumps,  and 
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4,93^  overhanging  trees,  besides  a  number  of  wrexjked  fhit«  and  a  i 
bcr  of  other  minor  obstructions.    Many  of  the  obstjK'les  were 
large  and  troublesome,  and  their  removal  without  a  suitable  snag 
would  have  been  impossible. 

In  1883-1885  wing  dams,  projecting  from  the  South  Carolina  b 
were  built  for  the  improvement  of  Gardner  Bar,  opposite  the  cit 
Augusta,  contracting  the  low  water  way  from  650  to  350  feet.  Ie 
same  year  shore  protection  aggregating  in  length  1,375  feet  was  pi 
at  eight  different  points  along  the  city  front.  Since  then  contrac 
works  have  been  constructed  at  Course  Bar,  Sand  Bar  Ferry,  and " 
House  Bar,  situated  2,  4,  and  6  miles,  respectively,  below  the  ci 
Augusta. 

At  Course  Bar  7  wing  dams  have  beei\  built,  3  on  the  right  bank 
4  on  the  left,  reducing  the  low- water  way  from  650  to  350  feet.  At » 
Bar  Ferry  5  wing  dams  were  built,  1  on  the  right  bank  and  4  on  the 
reducing  the  low- water  way  from  650  to  400  feet,  and  in  1889  two  j 
tionsd  wing  dams  were  constructed  on  the  right  side  of  the  river  an< 
old  work  was  raised  and  repaired,  reducing  the  low- water  width  t^ 
feet. 

At  Blue  House  Bar  7  wing  dams  were  built,  4  on  the  right  banh 
3  on  the  left,  reducing  the  width  of  the  low- water  way  from  650  fc 
feet.  In  1889,  the  channel  having  shifted,  a  new  dam,  580  feet 
was  constructed,  springing  from  the  right  bank,  and  three  addit 
short  spurs  were  built  on  the  left  bank.  Portions  of  the  old  dams 
removed  and  the  resulting  low- water  channel  was  350  feet  in  widt 

These  various  works  have  been  built  of  brush  fascines,  loaded 
gravel  and  riprap  stone.  In  their  construction  there  have  been  ui 
total  of  17,619.61  cubic  yards  of  brush  fascines  and  9,424.09  cubic  3 
of  gravel  and  stone. 

AH  work,  with  the  exception  of  that  done  by  the  snag  boat,  has 
done  by  contract. 

Up  to  July  1.  1891,  the  total  expenditures  for  the  work,  incln 
outstanding  liaoilities,  amounted  to  $100,891.43,  including  $2,5C 
ceived  from  other  appropriations  for  use  of  snag  boat. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JITNE  30,  18 

Active  operations  during  the  fiscal  year  consisted  in  construe 
under  contract  of  September  9, 1891,  with  Mr.  John  F,  Gaynor,  7 
dams  of  brush  fascines  and  stone  for  the  protection  of  the  cs 
banks  on  the  Georgia  side  of  the  river  below  the  city  of  Augusts 
in  repairing  some  of  the  old  dams  at  Gardner  Bar,  Course  Bar 
Sand  Bar  Ferry.  The  caving  of  the  banks  threatened  to  widei 
river  excessively  at  this  point,  and  large  quantities  of  the  eroded  i 
rial  were  deposited  on  the  troublesome  bars  below  to  their  se 
detriment.  The  work  done  has  thus  far  sucx^essfully  prevented  fu 
damage  of  this  nature.  Work  was  begun  October  5  and  ended  No 
ber  20, 1891,  the  funds  available  having  been  exhausted.  There 
used  in  the  new  dams  2,179.25  cubic  yards  of  brush  fascines  and  1,3 
cubic  yards  of  stone,  and  in  the  repairs  to  the  old  dams,  2,682.15  < 
yards  of  brush  fascines  and  1,969.73  cubic  yards  of  stone,  mak 
total  of  4,861.4  cubic  yards  of  fascines  and  3,352.47  cubic  yan 
stone. 

CONDITION  OF  WORK  JUNE  30,   1892. 

Tlie  depth  of  water  along  the  city  wharves  at  Augusta  is  ai 
The  spur  dams  at  Gardner  Bar,  opposite  the  city,  are  now  in 
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conciition,  the  breaks  in  them  havinp^  been  repaired  during  the  past 
yesu:  and  their  crests  rained  to  a  uniform  heiglit  of  about  2  feet  above 
stunmer  low  water.    The  spurs  designed  to  protect  the  river  bank  below 
t\ie  city  of  Augusta  are  in  good  condition  and  have  thus  far  accom- 
plished their  purxK)se.    Two  of  the  dams  at  Course  Bar  and  two  at 
Band  Bar  Ferry  were  also  repaired  and  brought  to  a  haight  of  about  2 
feet  above  low  water  during  the  past  year.    All  the  dams  at  tliese 
points  are  now  in  good  condition  and  the  depth  of  water  on  the  shoals 
is  about  6  feet.    The  dams  at  Blue  House  Bar  remain  a«  described  in 
my  last  annual  report.    Though  damaged  to  some  extent,  they  still 
fulfill  their  object  and  maintain  a  sufficient  depth  on  the  shoal.    At  the 
Port  Eoyal  and  Augusta  Kailway  bridge  the  main  current  and  best 
channel  pass  to  the  left  of  the  draw  opening,  thus  rendering  it  diiticult 
for  boats  to  pass  through,  since  their  approach  is  at  an  angle  with  the 
direction  of  the  current. 

^o  snags  have  been  removed  during  the  past  fiscal  year.  A  freshet, 
which  reached  a  height  at  Augusta  of  36.7  feet  on  the  gauge,  and  a  long 
period  of  high  water  have  occurred  since  snagging  operations  were 
suspended,  bringing  into  the  river  a  number  of  snags  and  logs  that 
should  now  be  removed. 

co:mmerce  and  navigation. 

.  ^  detailed  statement  of  the  sources  whence  the  commerce  of  this 
nver  is  derived,  of  its  value,  and  of  the  probable  effect  of  the  co^nple- 
tion  of  the  works  of  improvement  is  given  in  my  report  on  the  survey 
^1  the  river,  dated  June  30, 1890,  and  printed  as  part  of  Appendix  0  2, 

i??^l  Report  of  the  Chief  of  Engineers  for  1890. 

^^^*ior  to  the  inauguration  of  the  works  of  improvement  the  commerce 
oi  the  river,  especially  in  the  way  of  through  shipments,  was  unimpor- 
^*^^>  as  the  condition  of  the  channel  rendered  navigation  uncertain  and 
ua«afe. 

^he  improvement  of  the  river  has  been  accompanied  by  a  steady  in- 
J^^ivse  in  the  volume  of  river  traffic  and  by  a  decrease  in  the  rates  of 
jy^i^ht,  both  of  which  are  more  than  commensurate  with  the  expeudi- 
^^^ea  involved.  In  fact,  the  annual  commerce  has  increased  at  the 
rate  of  $10  for  every  dollar  expended  by  the  United  States  and  freight 
^r^^  have  been  reduced  about  20  per  cent. 

,   Tile  exports  from  the  river  valley  are  mainly  cotton,  naval  stores, 

"^niber,  and  wood,  while  the  imports  are  fertilizers,  camp  and  mill 

^'^Pplies,  cotton-ties  and  bagging,  and  manufactured  articles.    Three 

^K  *^^^  steamers  are  engaged  in  the  river  traffic,  carrying  annually 

?^ut  39,000  tons  of  freight,  valued  at  $2,340,000.    In  addition  to  the 

^^ights  carried  by  the  various  steamers,  the  river  valley  affords  logs, 

^^Wii  and  sawed  timber,  spars,  and  cord  wood.    The  timber  is  rafted 

<io\rn  the  river.    A  large  portion  of  the  cord  wood  is  lightered  to  8a- 

^^Unah,  while  the  remainder  is  used  as  fuel  by  the  river  boats.  The  hard 

^^^od  sawed  and  the  shingles  split  along  the  river  are  shipped  to  Sa- 

^^nuah  by  boat.    It  is  estimated  that  about  23,000  tons  of  logs,  timber, 

^^d  cord  wood,  valued  at  about  $80,000,  are  annually  rafted  or  lightered 

">  Savannah  and  other  places  along  the  river.    This  makes  the  total 

^^^Ual  shipments  of   the  Savannah    Eiver  G2,0()0  tons,   valued    at 

^^-420,000. 

it  is  almost  impossible  to  obtain  accurate  statements  of  the  annual 
^^merce  on  the  river,  as  the  figures  furnished  by  the  steamer  agents 
^^^  nothing  more  than  estimates,  and  those  who  might  and  ought  to 


I 


1256   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

be  able  to  collate  and  famish  satisfactory  and  tme  fignres  seem  disin- 
clined to  do  so.  It  is  believed  that  the  figoies  herein  given,  when  not 
specific,  are  close  approximations  to  the  tme  values. 

MISCELLANEOUS. 

The  wotIe  is  located  in  the  colleetion  district  of  Sayannah,  6a.  SaYannah  is  the 
nearest  port  of  entry.  Amoant  of  duties  collected  in  1891,  $56,714.50.  Forts  Ogle- 
thorpe and  Pulaski  are  the  nearest  forts  and  the  nearest  light-houses  are  those  upon 
the  river  below  Savannah. 

Since  the  existing  project  for  improving  the  Savannah  Eiver  was 
adopted  one  appropriation  of  $25,000  has  been  made  and  an  unexpended 
balance  of  $19.91  transferred  from  a  former  appropriation. 

The  total  expenditures  under  the  present  project  up  to  June  30, 1892, 
including  all  outstanding  liabilities,  were  $24,076.75. 

It  is  proposed  to  expend  any  available  funds  and  any  funds  that  may 
become  available  during  the  year  in  the  removal  of  obstructions,  in  the 
construction  of  works  of  shore  protection,  and  in  the  improvement  of 
shoals  in  the  river,  according  to  the  plan  contained  in  my  report  of 
June  30, 1890. 

The  sum  of  $75,000  can  be  ad  vantagermsly  and  economically  exx>ended 
during  the  coming  year. 

No  permanent  improvement  can  be  effected,  as  new  obstructions, 
caused  by  snags  and  logs,  form  during  every  high-water  season.  They 
should,  however,  become  fewer  in  number  each  year.  From  $3,000  to 
$5,000  will  be  required  for  the  annual  maintenance  of  the  completed 
work. 

Money  statement, 

July  1,  1891,  balance  unexpended $17,608.67 

June  30, 189^2,  amoant  expended  dnring  fiscal  year 16, 665. 31 

Jaly  1,  1892,  balance  unexpended 948.16 

Amonnt  appropriated  by  act  approved  July  13,  1892 35, 000. 00 

Amount  available  for  fiscal  year  ending  June  30»  1893 35,  ^13. 16 

{Amount  (estimated)  required  for  completion  of  existing  project 272, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894    75, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahstraci  of  propo$als  for  constrncHng  and  repairing  wing  dams  and  $h4>re  protection  in 
the  Sarannah  Eiver  belotv  Auguetay  Ga.,  opened  on  August  1,  1891,  by  Copt,  O.  Jf. 
Carter f  Corps  of  Engineers. 


No. 


1 
2 

3 


Name  and  address  of  bidder. 


Jacob  Friday,  Charleston,  S.C 

Samuel  W.  Skinner  and  Thomas  E.  Wallace,  Wilmington,  N.  C. 
John  F.  Gaynor*,  Fayetteville,  N.Y 


Price  for — 


Mattresses. 


(huyd. 
$1.61 
2.10 
1.29 


Stone. 


CSi^yd. 
$3.15 
3.10 
2. 60 


*Bid  recommended  for  acceptance,  he  being  the  lowest  responsible  bidder  for  the  best  and  noet 
suitable  services. 

Amount  available,  abont  $15,000. 
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REPORT  OF  MR.  F.  C.  ARMSTRONG,  ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 

Savannah f  Ga.y  February  15,  1892, 

Captain:  I  have  the  honor  to  submit  the  followiug  report  of  Bnagging  operations 
ou  the  Savannah  River,  6a.,  for  the  fiscal  year  ending  June  30,  1892: 

No  snag  work  has  been  done,  since  June  1,  1891,  on  account  of  lack  of  funds,  and 
there  are  still  large  numbers  of  troublesome  obstructions,  which  were  especially  so 
fur  some  weeks  this  last  fall,  when  the  river  was  at  its  lowest  stage. 

A  number  of  complaints  has  been  made  bv steamboat  men;  but  in  some  cases  they 
-were  due  to  the  exceptionaUy  low  water.  The  master  of  the  steamer  Kaiifi  stated 
that  he  reached  the  clay  reef  below  Canoe  Gut  (194),  but  could  not  pass  it.  Hereto- 
fore steamboats  have  passed  this,  but  were  troubled  by  shoal  water  above  Canoe  Gut. 
Kiiigs  Creek  (114-116)  will  need  continuous  attention  for  some  time  or  until  it  is 
of  sumcient  size  to  carry  the  full  volume  of  the  river.  Every  year  the  old  river 
hecomes  shallower  and  a  corresponding  increase  is  made  in  the  volume  carried  by 
Kio^  Creek.  The  result  is  a  continuous  caving-in  of  Kings  Creek  anil  continuous 
M'orK  for  the  snag  boat. 

When  work  is  resumed,  the  snag  boat  should  remove  the  worst  obstructions  over 
the  entire  length  of  river  and  then  devote  attention  to  the  ba^l  localities.  A  list  of 
snch  places  can  be  made  while  making  the  first  run. 

The  only  accident  due  to  snags  was  the  sinking  of  the  Kaixe  at  Bay  Bush  Point 
(31),  and  in  this  case  the  boat  was  not  in  it«  usual  channel. 
Very  respectfully,  your  obedient  servant, 

F.  C.  Armstrong, 
AH%\%Ukni  JCngineer, 
Capt.  O.  M.  Carter, 

Corps  of  JCntfineers,  U,  8,  A. 


N  3. 

IMPROVEMENT  OF  DARIEN  HARBOR,  GEORGIA. 

About  12  miles  above  the  town  of  Darieii,  the  Altamaha  Kiver  di- 
vides into  several  branches.  The  nortlierly  main  branch  forms  the 
Darien  Kiver.  That  portion  of  Darien  River  between  Darieu  and  Do- 
boy  Sound  is  known  a^  Darien  Harbor. 

Operations  for  improving  this  harbor  have  been  carried  on  in  aecord- 
aBce  with  a  project  of  improvement  submitted  to  the  Chief  of  Engineers 
by  Gen.  Gillmore,  the  officer  then  in  charge,  dated  January  30, 1885, 
and  printed  as  Appendix  N 16,  Annual  Report  of  the  Chief  of  Engineers 
for  1885. 

ORIGINAL  CONDITION. 

Darien  Harbor  is  at  seven  points  and,  covering  a  total  distance  of  9.7 
miles,  more  or  less  obstructed  by  shoals  with  minimum  low-water  depths 
on  them  of  from  6,3  to  10.6  feet.  The  reaches  between  these  shoals  have 
nowhere  less  than  12  feet  depth  at  mean  low  water.  The  mean  rise  and 
fall  of  tide  in  the  river  are  about  6.5  feet. 

PLAN  OF  EVIPROVEIVIENT. 

The  plan  of  improvement  contt^mplates  the  establishment  of  a  navi- 
prable  channel  between  Darien  and  Doboy  with  a  minimum  low- water 
depth  of  12  feet.  This  is  to  be  accomplished  by  dredging  to  a  minimum 
depth  of  12.5  feet  and  by  the  construction  of  wing  dams  at  Ave  of  the 
s^boals  for  maintaining  the  depth  of  the  improved  channel. 

The  estimated  cost  of  the  improvement  is  $170,000. 
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Five  of  the  shoals  at  Darieu  Harbor  were  temiwrarily  improved  by 
dredging,  in  1879,  by  means  of  an  appropriation  of  $8,000,  made  by  act 
of  Congress  approved  June  18,  1878. 

The  first  work  under  the  present  project  was  done  untle-r  a  contract 
for  dredging  executed  on  May  5, 1891,  with  Mr,  P.  Sanford  Ross.  Work 
was  begun  June  11, 1891,  at  Shoal  No.  3,  below  Pico  Cut.  There  were 
removed  up  to  July  1, 1891, 13,194.6  cubic  yards  of  material. 

OPERATIONS  DURINa  THE  FISCAL,  YEAR  ENDING  JUNE  30,  1892. 

Dredging  under  the  existing  contract  with  Mr.  P.  Sanford  Boss  was 
continued  until  November  13,  1891,  when  the  funds  available  for  the 
work  were  exhausted. 

There  were  removed  during  the  year  from  the  various  shoals  73,445.6 
cubic  yards  of  material. 

CONDITION  OP  WORK  JUNE  30,  1892. 

When  dredging  was  discontinued,  November  13, 1891,  cuts  had  been 
made  through  four  of  the  shoals  in  the  harbor.  The  excavation  was 
carried  to  an  average  depth  of  12  feet  at  mean  low  water.  An  examina- 
tion of  these  cuts  was  made  during  the  month  of  May,  1892.  At  Shoal 
No.  4  the  cut  was  536  feet  long  and  60  feet  wide.  Its  depth  is  now 
from  10.6  to  12  feet  at  mean  low  water.  At  Shoal  No.  3  a  cut  about 
2,700  feet  long,  and  from  30  to  90  feet  wide,  was  dredged.  The  depths 
here  have  held  fairly  well  and  vary  from  10  to  12  feet.  A  number  of 
logs  were  found  in  and  near  the  channel.  The  cut  at  Shoal  No.  2  is 
1,700  feet  long  and  from  30  to  60  feet  wide.  In  this  cut  the  depth  is 
now  nowhere  less  than  11  feet  at  mean  low  water.  At  Shoal  No.  1 J  a 
single  cut  30  feet  wide  and  2,993  feet  long  was  excavated.  Its  depth  is 
now  from  11  to  13  feet  throughout.  There  were  ll^rmerly  on  these  shoals 
depths  of  from  7  to  9  feet. 

COMMERCE  AND  NAVIGATION. 

The  commerce  of  Darien  is  entirely  dependent  upon  water  carriage, 
It  consists  principally  of  shipments  of  lumber,  timber,  naval  stores, 
and  rice,  which  are  brought  down  the  Altamaha  from  the  region  bor- 
dering that  river  and  its  tributaries.  But  little  cotton  seeks  au  outlet 
at  this  port.  The  total  annual  trade  amounts  to  about  125,000  tons, 
valued  at  $1,500,000,  the  freight  on  which  is  about  $600,000. 

The  outlet  of  Darien  Harbor  is  by  way  of  Doboy  and  Doboy  Bar, 
but  the  shoaling  of  the  latter  renders  the  entrance  of  deep-draft  ves- 
sels impossible,  and  much  of  the  timber  that  would  otherwise  be  shipped 
from  Darien  is  now  rafted  to  Sapelo  and  St.  Simons,  at  an  increased 
cost  of  about  25  cents  per  1,000  feet.  These  shipments,  amounting  an- 
nually to  about  20,000,000  feet,  are  not  included  in  the  Darien  exports, 
although  it  all  passes  through  the  harbor. 

There  is  also  a  large  number  of  small  sailing  craft  carrying  rice,  fish, 
vegetables,  etc.,  plying  on  the  inland  waters  around  Darien,  and  on 
the  inland  route  there  are  two  steamers  per  week  to  Savannah  and 
eight  steamers  per  week  to  Brunswick. 
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MISCELLANEOUS. 

* 

The  work  is  situated  in  the  collection  district  of  Brunswick,  Ga.-  Darien  is  the 
nearest  port  of  eiitry.  Duties  collected  in  1891,  none.  Sapelo  Light  is  the  nearest 
light-house  and  Forts  Oglethorpe  and  Pulaski  are  the  nearest  forts. 

By  act  of  Congress  approved  June  18,  1878,  an  appropriation  of 
$8,(>00  was  made  for  this  work. 

Since  the  existing  project  for  the  improvement  of  Darien  Harbor  was 
adopted,  in  1885,  one  appropriation  of  $25,000  has  been  made  for  this 
work.  The  total  exi)enditures  under  the  present  project  of  improve- 
ment to  June  30,  1892,  including  all  outstanding  liabilities,  were 
124,321.97. 

It  is  proposed  to  expend  the  funds  on  hand  and  any  that  may  be- 
come available  during  the  year  in  the  removal  of  the  shoals  by  dredg- 
ing and  in  the  construction  of  works  of  contraction  in  accordance  with 
the  existing  project. 

The  sum  of  $100,000  can  be  economically  and  advantageously  ex- 
pended during  the  coming  year. 

Money  statement, 

July  1, 1891;  balance  unexpended ^3,164.27 

June  30, 18S^,  amount  expended  during  fiscal  year 22, 431. 24 

Jul  J  1, 1892,  balance  unexpended 733. 03 

July  1, 1892,  outstanding  liabilities 55.00 

July  1, 1892,  balance  available 678.03 

Amount  appropriated  by  act  approved  July  13, 1892 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 25, 678. 03 

{Amount  (estimated)  required  for  completion  of  existing  project ...  120, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endi  ng  J  une  30, 1894  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


ArriraU  and  clearances  of  vesseU  at  Darien,  Georgia,  from  Jaunary  1, 1876,  to  December 

SI,  1891, 

ARRIVED. 


Year. 


1875 

1876 

1877 

1878 

1879 

1880 

1881 

1H82 

1883 

1884 

1885 

1886 

1887 

1888 

1390 

isn 


Coastwise. 


Na 


77 
&"> 

1(U 
61 
58 
66 

101 

117 
95 
81 
7« 

lUH 

rj7 

14'. 

\\m 


Tods. 


28,053 
23,105 
24,827 
29.261 
23,275 
21,539 
40,619 
48.208 
38,173 
34,412 
27.763 
44.389 
57, 0:J5 
76.645 
C9  76.1 
.>8,ai8 
56,818 


Crow. 


047 

611 

1,257 

641 

487 

489 

849 

099 

815 

714 

691 

8.'i2 

1,059 

1, 558 

1,341 

1,158 

1,121 


Foreign  ports. 


American  vessels. 


No. 


3 
2 
3 
1 
3 
1 


2 
2 


5 
1 
7 
5 
6 


Tons. 


674 
1,051 
1,199 

688 
1,220 

453 


606 
652 


2,349 
402 
4,349 
1,964 
2,377 


Crew. 


22 
20 
25 
13 
29 
9 


16 
16 


45 
9 
6J 
41 
46 


Foreign  vessels. 


No. 


92 

124 

99 

126 

115 

134 

162 

90 

93 

92 

80 

42 

26 

112 

61 

28 

'J4 


Tons. 


47,600 
70, 368 
50, 913 
60,109 
57, 710 
68.072 
84,457 
51,421 
49,290 
50, 178 
42,  587 
20, 772 
13. 023 
13,423 
19, 837 
1.08G 
17,853 


Crew. 


1,198 

1,897 

1,231 

1,628 

1,407 

1,608 

1,991 

1,155 

1,135 

1,133 

975 

483 

298 

273 

4.')3 

308 

308 


No. 


169 
189 
206 
189 
176 
201 
166 
208 
188 
175 
160 
150 
158 
208 
213 
202 
\«7 


Total. 


Tons. 


75,663 
03,  473 
106, 414 
90, 424 
82,184 
90,270 
126. 295 
100,  082 
87, 963 
85.193 
71,002 
65, 161 
72, 407 
91, 470 
93, 949 
61, 108 
77,048 


Crew. 


1,845 
2, 508 
2,510 
2,289 
1,919 
2,140 
2,869 
2,163 
1,950 
1,863 
1,673 
1, 335 
1,402 
1,840 
1,856 
1,507 
1,478 


I 


eS 
1.1 


PL 
22 
21 
20 
20 
19i 
19* 
19* 
19 
19 
19 

184 
19 

■  •  •  « 

18* 
13* 
18* 


I 
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Arrivals  and  clearances  of  vessels  at  Darien^  Georgia j  etc, — Contiuued. 

CLEARED. 


Year. 


1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


Coastwise. 


No. 

Tons. 

22 

12, 214 

39 

9,300 

44 

13,209 

28 

7.842 

40 

14, 052 

55 

17,076 

80 

28,492 

93 

34,098 

66 

25,019 

59 

20,637 

46 

16,649 

93 

38,295 

126 

55.592 

155 

61,749 

l.W 

63,347 

171 

58, 810 

127 

53,890 

Crew. 


328 

270 

314 

181 

301 

393 

617 

709 

510 

457 

.339 

719 

1,016 

1,318 

2,091 

1, 174- 

1,031 


Foreign  ports. 


American  i 

-essels. 

Foreign  v< 

No. 

Tons. 

Crew. 

No. 

Tons. 

11 

4,055 

97 

104 

55, 759 

4 

1,553 

32 

180 

87,489 

4 

842 

21 

169 

92,795 

6 

3,000 

62 

149 

83,385 

7 

2,765 

57 

125 

65,433 

7 

3,589 

72 

168 

84,172 

8 

3,120 

7C 

184 

95,353 

6 

1,962 

46 

115 

63,525 

9 

3,533 

72 

108 

56,411 

11 

3,977 

85 

119 

66,337 

8 

3,354 

62 

98 

52, 742 

10 

3,682 

80 

50 

24,376 

12 

1,144 

17 

16 

8,612 

2 

538 

15 

36 

23,742 

6 

4,333 

66 

46 

26,488 

3 

972 

23 

31 

15,560 

3 

896 

20 

26 

18,006 

Crew, 


1,372 

2,263 

2,154 

1,947 

1.538 

2,016 

2,164 

1,434 

1,340 

1,478 

1,198 

564 

189 

453 

528 

836 

256 


Total. 


No.;  Tons. 


137 
223 
217 
183 
172 
230 
272 
214 
183 
189 
152 
153 
144 
193 
207 
205 
156 


72,028 
98,342 
106,846 
94,236 
82,250 
194,837 
126  965 
99,585 
84.963 
90,951 
72,745 
66,358 
65,700 
89,029 
94,168 
76,351 
72,792 


Ci 


1 
2 
2 
2 
1 
2 
2 
2 
1 
2 
1 
1 
1 
1 
2 
1 


Timher  shipments  from  port  of  Darien,  Ga.j  from  January  1, 1875,  to  December 


Foreign. 

'  Coastwise. 

Total. 

Tear. 

.  Superficial 
feet. 

Value. 

$557,524 
735,099 
776,856 
716, 366 
566,613 
895,350 
785,050 
439,672 
508,620 
607,872 
501, 262 
219,500 
138,476 
215, 705 
237,662 
140,746 
274,674 

Superficial 
feet. 

10,992,600 
8, 370, 000 
11, 888, 100 
7, 057, 800 
12, 646, 800 
15, 368, 500 
25,642,800 
30, 688, 200 
22, 517, 100 
18,573,300 
14, 984, 100 
24,46i>,000 
60,349,600 
65,998.200 
50, 667, 660 
68,223,683 
45,519,707 

Value. 

Superficial 
feet. 

1 

1875 

41, 447, 024 
60, 762, 000 

64,  378, 000 
59, 697, 124 
47, 217, 818 
74, 612, 520 

65,  420, 876 
36,639,379 
42,385,000 
50,656,000 
40, 101, 000 
19,960,000 
12,023,6U 
17, 975, 371 
20, 772, 265 
10,962,017 
13,785,333 

$181,. 377. 00 
138,105.00 
196, 153. 65 
116, 453.  70 
208, 672. 20 
253, 578. 60 
423, 106. 20 
506,355.30 
371.532.15 
306,450.45 
247,937.65 
661,440.00 
912, 220. 00 
1,121,960.00 
760, 144. 00 
949,762.00 
910, 718. 10 

52,439,624 
60,132,000 
76.266,100 
66,754,924 
59,804,618 
89, 981, 020 
91,063,676 
67,327,579 
64,  902, 100 
69. 229, 300 
55,085,100 
54, 425, 000 
62,373,211 
83,975,671 
71,449,865 
79, 185, 700 
59.305,040 

$' 

1876 

J 

1877 

\ 

1878 

\ 

1879 

t 

1880 

1. 

1881 

1.' 

1882 

« 

1883 

j 

1884 

t 

1885 

1 

1886 

] 

1887 

1  ( 

1888 

1  ; 

1889 

1890 

1,1 

1891 

1. 

Commerce, 


Tear. 

Value  of 
exports. 

Value  of 
imports. 

^ 

1880 

$1, 621, 904 
1,137.490 
1, 073, 008 

969,834 
1,038,185 

860.500 
1, 037, 330 
1,221,000 
2, 100, 000 

997, 816 

140, 746 
1,530,000 

$5,600 

3,356 

1,025 

2,334 

11 

1 

1881 

1882 

1883 

1884 

1885 

1886 

1887 ;. 

1888 

2.600 

None. 

.    Noue. 

None. 

1889 

1890 ;.. 

1891 

C.  La  WTO 
Deputy  Collector,  Darien,  G{ 
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N4. 
IMPROVEMENT  OF  ALTAMAHA  RIVER,  GEORGIA. 

le  Altamaha  Eiver  is  formed  by  the  junction  of  the  Oconee  and  Oc- 
^ee  rivers,  in  the  southeastern  part  of  Georgia,  and  flows  in  a  south- 
direction  to  the  se^    * 
detailed  description  of  this  river  is  given  in  my  report  of  a  survey, 

June  12, 1890,  which  is  printed  as  part  of  Appendix  O  5,  Annual 

:BeT>ort  of  the  Chief  of  Engineers  for  1890,  pages  1372-1386. 

^or  a  special  history  of  past  work  see  page  1038,  Annual  Report  of 
Chief  of  Engineers  for  1888  and  the  annual  reports  of  the  same  offi- 
since  that  dat«. 

ORIGINAL  CONDITION. 

• 

The  chief  obstruction  to  the  navigation  of  the  Altahama  River  con- 
sists in  rock  ledges,  sand  bars,  overhanging  trees,  snags,  and  sunken 
logs.   The  rock  ledges  were  confined  to  the  upper  portion  of  the  stream, 
wMIe  the  other  obstructions  were  found  throughout  its  entire  course. 
The  Jow- water  depths  at  some  points  did  not  exceed  1  foot. 

PLAN  OF  IMPROVEMENT. 

The  plan  of  improvement  outlined  in  my  report  of  June  12, 1890, 
provides  for  the  establishment  of  a  navigable  steamboat  channel,  3  feet 
^c^P  at  ordinary  summer  low  wat^r,  between  the  junction  of  the 
Oconee  and  Ocmulgee  rivers  and  the  town  of  Darien. 

This  is  to  be  accomplished  by  (1)  removing  rock  shoals  and  sand 
bars;  (2)  building  deflecting  dikes  and  closing  incipient  cut-offs;  (3) 
removing  snags  and  logs  from  the  channel  and  overhanging  trees  from 
tte  banks  of  the  stream;  (4)  revetting  caving  banks. 

The  cost  of  the  improvement  is  estimated  in  round  numbers  at 
'129,000,  provided  funds  are  regularly  and  adequately  supplied. 

SUMMABT  OF  OPERATIONS  PRIOR  TO  JULY  1,  1891. 

The  first  appropriation  ever  made  for  the  Altamaha  ($5,000)  was 
J^P^Uded  on  a  snag  boat,  which  was  built  for  use  upon  this  river  and 
1^  Savannah.  This  boat  began  to  work  upon  the  river  on  October  1, 
^r^^7  and  has  l6een  employed  at  intervals  since  that  date,  regular  work 
J^^'iiig  been  imx>ossible  on  account  of  the  insufficiency  of  ftinds.  She  was 
j^oronghly  repaired  in  1889.  Operations  have  been  carried  on  between 
Jj'^rien  and  the  junction  of  the  Oconee  and  Ocmulgee  rivers.  There 
^^^  been  removed  in  all  2  piles,  1,256  snags  and  logs,  and  2,628  over- 
^^^ing  trees;  16  logs  were  cut  up  on  bank,  5  trees  were  deadened, 
^^  *  trees  pulled  back. 

1^  1883  channels  100  feet  in  width  and  4  feet  in  depth  at  ordinary 
pl^  "^afcr  were  opened  through  the  rock  ledges  at  Town  Bluff  and 
^^y  Bluff  by  the  removal  of  319  and  1,480  cubic  yards  of  rock  at 
^^^  points,  respectively. 

^  1884-^85  a  training  wall  was  built  at  Beards  Bluff  for  the  improve- 

^^^t  of  a  shoal  at  that  locality,  and  shore  protection  was  constructed 

(?\5^^  protection  of  caving  banks.    In  the  execution  of  this  work  811.2 

^J^bic  yards  of  stone,  428.44  cubic  yards  of  gravel,  and  3,545.38  cubic 

Y'^irds  of  brush  fascines  were  used. 

All  work,  with  the  exception  of  that  done  by  the  snag  boat,  was  done 
«y  contract. 
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Up  to  July  1, 1891,  the  total  expenditures  for  this  work,  incladir 
outstauding  liabilities,  amounted  to  $67,223.38. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

The  snagboat  Toccoa  continued  operations  on  the  river  until  Auga 
31, 1891,  when  she  was  transferred  to  the  Ocmulgee  River.  It  was  i 
tended  to  resume  snagging  operations  on  January  15,  when  the  bci 
retui'ued,  but  the  high  water  compelled  the  suspension  of  work.  The 
were  removed  521  snags  and  stumps  and  1,011  overhanging  trees, 
addition  8  logs  were  cut  up  on  the  river  bank. 

The  steam  hoister,  rigged  as  a  pile-driver,  began  work  October  Z 

1891,  at  Beards  Blutt,  in  the  construction  or  wattled  pile  spur  da~ 
and  in  repairing  the  old  training  wall  for  tlie  improvement  of  the  8{fc= 
bar  at  that  point.    Operations  were  suspended  at  the  end  of  Januju 

1892,  owing  to  high  water,  but  were  resumed  May  5  and  are  still 
progress,  the  work  being  nearly  completed.  In  tliis  work  239  pi. 
have  been  driven,  1,914  linear  feet  of  piling  have  been  wattled  vr 
poles,  1,231  linear  feet  of  brush  mattresses  18  feet  wide  have  been  s« 
and  covered  with  141  cubic  yards  of  stone,  and  the  banks  at  the  ck 
of  the  ten  dams  constructed  have  been  cut  down  and  protected  w^ 
brush  and  stone. 

CONDITION  OP  WORK  JUNE  30,  1892. 

A  detailed  description  of  the  condition  of  the  river,  containing 
statement  of  the  localities  ne-eding  improvement,  is  given  in  my  rep* 
of  June  12, 1890.  The  river  is  now  in  a  better  condition  than  it  J 
ever  before  been.  The  most  dangerous  obstructions,  due  to  snags  $i 
overhanging  trees,  have  been  removed,  and  the  work  accomplisheii 
Beards  Bluff  during  the  past  year  has  increased  the  depth  on  that  1 
by  from  2  to  3  feet.  Boats  were  formerly  compelled  at  low  water 
partially  unload  and  lighter  their  cargoes  across  this  bar.  They  ^ 
now  pass  without  difficulty. 

Work  is  now  most  needed  at  Marrow  Bone  Bar  and  at  the  rock  sho 
on  the  upper  portion  of  the  river. 

COMMERCE  AND  NAVIGATION. 

The  commerce  passing  over  the  Altamaha  River  is  derived  not  o 
from  the  region  bordering  it,  but  also  from  the  country  bordering 
tributaries,  the  Ocmulgee  and  the  Oconee  rivers. 

About  one-half  of  the  counties  bordering  the  Altamaha  Rive^ 
wholly  dependent  upon  the  river  for  transportation,  while  the  rem^ 
der  is  served  in  part  by  two  railroads — the  Ea«t  Tennessee,  Virgi 
and  Georgia,  running  approximately  parallel  to  the  river  on  its  sou 
ern  side  at  an  average  distance  of  about  15  miles  from  it,  and  the  SaV 
nail,  Florida  and  Western,  crossing  the  river  at  Doctortown  at  al^ 
right  angles  to  its  general  direction.  The  territory  dependent  u^ 
the  river  for  the  transportation  of  it«  produce  and  supplies  is  compcr 
of  one- third  of  the  counties  of  Appling,  Wayne,  Glynn,  and  all  of  fl 
nail  and  Mcintosh. 

An  immense  business  in  lumber  and  naval  stores  has  been  develop 
in  the  region  adjacent  to  the  Altamaha  and  its  two  tributaries,  and  i 
business  is  entirely  dependent  upon  these  rivers  for  cheap  and  re^ 
nerative  carriage  to  the  ports  of  Darien  and  Brunswick.  The  quanti 
shipped  increase  yearly,  and  those  interested  in  the  naval  stores  l>i 
ness  believe  that  this  increase  will  continue  for  14  or  15  years  to  cos 
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then,  the  activity  of  tlio  lumber  and  iiaval  stores  business  being 
^o^ed,  attention  yhM  be  devoted  to  the  raising  of  cotton  and  grain  on 
eleared  land,  and  tliese  products  will  seek  a  market  by  the  way  of 
river,  which  will  in  all  cases  ofler  the  cheapest,  and,  in  many 
[ifi-b^wccs,  the  only  means  of  transportation. 

rriie  following  boats  were  engaged  in  traflSc  on  this  river  during  the 
»£kst>  fiscal  year,  viz,  the  Swan^  running  from  Crisp  to  Brunswick,  and 
\\€^  IVillwm  M.  Wadley^  discharging  her  freight  at  Doctortown,  whence 
f:  is  taken  by  rail  to  Savannah.  These  steamers  cany  annually  about 
^^3,000  tons  of  freight,  valued  at  more  than  $900,000. 

IT'rom  the  Oconee  and  Ocmulgee  Eivers  nearly  all  of  the  lumber  cut 

^s^s  gone  through  to  the  coast  over  the  Alta-maha.    It  is  believed  that 

70,000,000  feet,  or  169,400  tons,  valued  at  $030,000,  is  a  conservative  es- 

•l^ixn^te  of  this  business  for  the  past  year.    This,  added  to  the  steamboat 

coDO^^'ce?  gives  the  total  tonnage  of  the  river  for  the  past  twelve 

xnonths  as  187,400  tons,  valued  at  $1 ,530,000. 

^When  the  Oconee  and  Ocmulgee  Rivers  are  opened  to  navigation  as 

far  as  Milledgeville  and  Macon,  respectively,  and  a  low-water  channel 

3  feet  in  depth  is  secured  on  all  three  rivers,  the  commerce  of  the 

Altamaha  will  undoubtedly  be  largely  increased.    It  is  impossible  to 

give  a  close  estimate  of  the  increase  of  business  that  would  follow  the 

completion  of  the  works  of  improvement,  but  it  is  possible  that  it  would 

increase  nearly  200  per  cent. 

MISCELLANEOUS. 

p»e  Work  is  located  in  the  collection  district  of  Brunswick,  Ga.  Amonnt  of  duties 
wUectedin  1S91,  $5,982.07.  Sapelo  Light  is  the  nearest  light-house  and  Forts  Ogle- 
taorpe  and  Pulaski  are  the  nearest  forte. 

Since  the  present  project  for  improving  the  Altaniaha  River  was 
adopted,  one  appropriation  of  $15,000  has  been  made  for  the  work  and 
an  unexpended  balance  of  $223.41  transferred  from  a  former  appropri- 

.  .  *^^  total  expenditures  under  the  present  project  to  June  30, 1892, 
including  all  outstanding  liabiUties,  were  $8,369.11, 

,  .,^^  proposed  to  expend  the  funds  on  hand  and  any  that  may  become 
avail^aijjg  during  the  present  fiscal  year  in  the  removal  of  obstructions 
jJ^**^o  the  improvement  of  the  shoal  places  in  the  river,  according  to  the 

TK^^  project  of  1890. 

Ahe  gum  of  $45,000  can  be  economically  and  advantageously  expended 
^iriijg  the  coming  year.  No  i)ermanent  improvement  can  be  effected, 
£.  ^^W  obstructions,  caused  by  logs  and  snags,  form  during  every 
v^  ^^  stage.  They  should,  however,  diminish  in  number  fioni  year  to 
J^r,    j'rom  $3,000  to  $5,000  will  be  required  for  the  annual  mainte- 

^^B  of  the  completed  work. 

Money  statement. 

j^Jy  \  1891 ,  balance  unexpended $13, 276. 62 

•     '*^«30, 1892,  amount  expended  during  fiscal  year.... 6,135.96 

j2}y  1,1892,  balance  unexpended- 7,140.66 

^*yi,1892,out«tandingliabilitie8 286.36 

A^^^y  1, 1892,  balance  available 6.851.30 

^^<>^nt  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

^^^unt  available  for  fiscal  year  ending  June  30, 1893 21,854.30 


# 
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'Amount  (eKtimated)  retiuired  for  completion  of  existing  project $99, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894 .   io,  000. 00 
Submitted  in  compliant  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REPORT  OF  MR.  F.  C.  ARMSTRONG,   ASSISTANT  ENGINEER. 


T'nit>u>  States  Engineer  Office, 

Savannah  J  Ga,j  February  15  ^  1899. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  snagnng  operations 
on  the  Altamaha  River,  Georp^ia.  for  the  fiscal  year  ending  June  30,  1892 : 

The  snag  boat  ToccQa  continued  operations  from  July  1,  1891,  to  August  31,  1891, 
and  intended  to  resume  on  January  15,  1892,  but  the  high  water  compelled  a  suspen* 
sion  of  operations,  so  the  boat  was'  taken  to  Savannah  and  put  out  oi  commiBsion. 


Detniled  statement  of  work  done  to  date. 
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Summary  of  work  by  months^  1S91-92:  Snag  boat  Toccoa. 
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Ko  accidents  due  to  snags  have  been  reported.  When  work  is  resumed  the  sna^ 
boat  sbould  commence  at  the  mouth  and  work  upstream,  removing  obstructions  and 
cutting  overhanging  trees. 

The  boilers  of  the  steamers  Tar  Heel  are  in  the  channel  at  Oswalds  Cut  (58),  and 
should  be  removed  and  placed  on  the  bank.  The  owners  of  the  steamer  Wadley  have 
built  a  new  hull,  named  it  the  Altamaka,  and  will  transfer  the  machinery  irom  the 
Wadley.  They  have  also  purchased  the  steamer  Jmericus,  and  contemplate  running 
both  boats.  During  a  portion  of  the  year  the  steamer  Swan  has  run  from  Brunswick 
and  Doboy  to  Crisp,  on  the  Ocmul^ee  River. 

Very  respectfully,  your  obedient  servant, 

F.  C.  Armstrong, 
AeeUtani  Engineer, 
Capt.  O.  M.  Carter, 

OMTpe  of  Engineer $,  U,  S.  A, 


IMPROVEMENT  OF  OCONEE  RIVER,  GEORGIA. 

The  Oconee  Eiver  rises  in  the  norijheastem  part  of  Georgia^  flows  in 
a  southeasterly  direction,  and  unites  with  the  Ocmulgee  to  form  the 
Altamaha.  A  detailed  description  of  this  river  is  given  in  my  report 
of  the  preliminary  examination  and  survey,  printed  as  House  Ex.  Doc., 
No.  211,  Fifty-first  Congress,  first  session.  For  a  special  history  of 
X>a8t  work,  see  page  1253,  Annual  Eeport  of  the  Chief  of  Engineers  for 
1889. 

ORIGINAL  CONDITION. 

For  the  greater  part  of  the  year  the  river  is  navigable  for  steamboats 
drawing  from  3  to  4  feet,  but  during  the  low-water  season  there  are 
various  shoals  with  low- water  depths  of  not  more  than  2  feet.    The 

KNa92 80 
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chief  obstructions  to  navigation  consist  of  sand  bars,  rock  shoals,  over- 
haitging  trees,  snags,  and  sunken  logs. 

PLAN  OP  IMPROYElvrENT. 

The  plan  of  improvement,  as  outlined  in  my  report  of  February  5, 
1890,  provides  for  the  establishment  of  a  navigable  steamboat  channel 
^  3  feet  deep  at  ordinary  summer  low  water  from  MiUedgeville  to  the 
river's  mouth. 

This  is  to  be  accomplisbed  by  (1)  removing  rafts,  rock  shoals,  and 
sand  bars;  (2)  enlarging  portions  of  the  river,  revetting  caving  banks, 
and  closing  incipient  cutoffs;  (3)  removing  snags  and  logs  from  the 
channel  and  overhanging  trees  from  the  banks  of  the  stream. 

The  cost  of  the  improvement  is  estimated  at  $171,000  provided  funds 
are  regularly  and  adequately  supplied. 

SUMMARY  OF  OPJIRATIONS  PRIOR  TO  JULY  1,  1891. 

Between  1812  and  1842  about  $45,000  were  expended  by  the  State  of 
Georgia  in  the  improvement  of  this  river,  and  between  1874  and  1875 
about  $8,575  were  expended  by  the  Oconee  Steamboat  Company  between 
Dublhi  and  the  Central  Bridge,  a  distance  of  28  miles.  Oi)eratio'n8 
under  the  project  adopted  in  1878  were  begun  in  1878,  and  have  been 
carried  on  at  irregular  intervals,  as  the  available  funds  allowed,  ever 
since.  A  specific  appropriation  of  $1,500  for  improving  the  section  of 
the  river  between  Skull  Shoals  and  the  Georgia  Eailroad  Bridge  was 
expended  so  as  to  give  a  least  depth  in  that  reach  of  20  inches  at  extreme 
low  water. 

In  all  there  have  been  removed  from  the  river  5,289  snags,  stumps, 
and  logs,  17,795  overhanging  trees,  and  487  cubic  yards  of  rocks;  some 
small  brush  jetties  have  been  built,  539  trees  have  been  deadened,  and 
2^  logs  cut  up  on  bank.  Six  hundred  (600)  cubic  yards  of  stone  were 
quarried  and  placed  in  a  closing  dam  at  Fishtrap  Cut.  At  Old  Boat 
Yard  19  piles  w^ere  driven,  and  330  linear  feet  of  brush  mattresses,  18 
feet  wide,  were  sunk  in  constructing  contracting  works  at  that  points 
A  new  snag  boat  was  partially  built  at  Abbeville,  Ga.,  under  contract 
with  Messrs  M.  A.  Sweeney  &  Bro. 

Up  to  July  1, 1891,  the  total  expenditures  for  the  work,  including  all 
outstanding  liabilities,  amounted  to  $52,919.13. 

OPERATIONS  DURINa  THE  FISCAL  YJiAR  ENDING  JUNE  30,  1892, 

Active  operations  during  the  year  consisted  in  the  removal  of  snags, 
logs,  stumps,  overhanging  trees,  and  drift  material,  and  in  the  con- 
struction of  wattled  pile  and  brush  dams  at  Old  Boat  Yard. 

The  snag  boat  Oe?wt/7i/ee  began  work  i^ovember  30, 1891,  and  continued 
until  January  16, 1892,  when  operations  were  suspended  owing  to  high 
water.  There  were  removed  between  the  mouth  of  the  river  and  Birds 
Cut,  26J  miles  above,  485  snags  and  stumps,  and  55  overhanging  trees. 
In  addition  7  trees  were  girdled  and  23  logs  cut  up  on  the  bank. 

A  bank  party  operated  between  MiUedgeville  and  Dublin,  Ga.,  a 
distance  of  68  miles,  from  August  24  to  December  20,  1891,  and  re- 
moved from  the  river  and  its  banks  '^^  snags  and  stumps  and  16,603 
overhanging  trees;  109  Irees  were  deadened,  143  logs  were  cut  up  on 
the  bank,  and  3(J6.5  cords  of  drift  material  were  cut  nj).  Much  of  this 
work  was  done  at  Sweeneys  Cut,  which  was  filled  up  with  logs,  stuiui>s, 


APPENDIX  N REPORT  OF  CAPTAIN  CARTER. 


1267 


trees,  two  rafks,  two  lattice  bridges,  and  a  bridge  trestle.  In  clearing 
out  this  cut,  605.6  pounds  of  high  explosives  were  used. 

The  operations  of  the  steam  hoister  and  pile  driver  at  Old  Boat  Yard 
were  resumed  in  August,  and  the  work  was  comi)leted  in  October. 
During  this  period,  146  piles  were  driven,  935  linear  feet  of  piling  were 
wattled;  and  661  linear  feet  of  brush  mattresses,  18  feet  wide,  were 
sunk  and  covered  with  stone.  In  addition,  13  snags  and  stumps  were 
removed  and  the  banks  at  the  ends  of  the  dams  were  protected  with 
brush  and  stone. 

The  work  of  building  a  new  snagboat,  the  Satilla,  under  contract 
with  Messrs.  M.  A.  Sweeney  &  Bro.,  was  continued  and  the  boat  was 
completed  October  3, 1891. 

CONDITION  OP  WORK  JUNE  30,  1892. 

The  river  is  in  fair  condition  where  work  has  been  done,  but  still  needs 
much  attention,  the  upper  portions  especially.  The  work  already  done 
has  been  of  great  benefit  to  navigation,  boats  now  running  at  stages  of 
water  from  2  to  3  feet  lower  than  before  the  improvements  were  begun. 
The  spur  dams  at  Old  Boat  Yard  are  in  good  condition  and  have  in- 
creased the  depth  on  the  shoal  so  that  boats  now  cross  it  without  diffi- 
culty. In  1889  the  depth  was  but  2,6  feet  at  low  water.  The  dam 
closing  Fish-trap  Gut  has  caused  a  deepening  of  the  bar  that  existed  in 
the  main  channel.  A  shoal  still  exists  in  the  wide  portion  of  the  river 
below  the  cut. 

The  removal  of  the  overhanging  trees  above  Dublin  and  the  opening 
of  Sweeneys  Cut  have  done  much  toward  placing  this  portion  of  the 
river  in  a  navigable  condition.  It  is  still,  however,  impassable  at  low 
water,  owing  to  the  numerous  snags  and  logs  that  obstruct  the  chan- 
nel. A  year's  work  by  the  snagboat  and  the  deepening  of  several 
shoals  will  be  necessary  to  make  the  navigation  of  this  portion  of  the 
river  safe  and  profitable. 

COMMERCE  AND  NAVIGATION. 

The  Oconee  Eiver  is  navigable  from  the  mouth  to  Milledgeville,  a 
distance  of  147  miles.  The  boats  engaged  in  the  river  traffic  during 
the  year  were  the  Lumber  City^  running  from  Little  Oakey  Bluff*,  34 
miles  from  the  forks  to  Ocmulgee  station,  where  the  East  Tennessee, 
Virginia  and  Georgia  Railway  crosses  the  Ocmulgee  River  12  miles 
from  the  forks;  and  the  steamer  Louisa^  running  from  Dublin  (79  miles) 
to  Red  Bluff  (41  miles),  and  also  making  irregular  trips  up  the  river 
from  Dublin.  The  Lumber  City  during  a  portion  of  the  year  ran  to 
Dublifti 

lAst  and  description  of  steamers  plying  on  the  Oconee  River. 


Kame. 

Registered 
tunnage. 

Dn 
Light. 

ift. 

Connecting  with 

Loaded. 

railroad  at— 

"LoniBM 

220 
227 

Inchet. 
20 
22 

Feet. 
5 

4 

Dublin,  Ga. 

Lumber  Cit v 

Lumber  City,  Ga. 

These  boat«  carry  anjiually  about  20,000  tons  of  fi-eight,  valued  at 
$725,000.  The  freights  consist  of  iron,  spirits  of  turpentine,  cotton, 
guano,  and  general  merchandise.  In  addition  to  the  freights  carried 
by  the  steamers,  it  is  estimated  that  there  are  annually  drifted  down 
the  river  25,000,000  feet  or  60,000  tons  of  timber,  valued  at  $225,000. 
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The  total  annual  commerce  of  thi6  river  is  therefore  80,000  tons,  valued 
at  $950,000.  Freight  rates  have  been  reduced  50  per  cent  since  the 
work  of  improving  the  river  began  in  1878. 

An  estimate  of  the  commerce  that  would  probably  be  developed  when 
the  river  is.  in  a  thoroughly  navigable  condition  from  Milledgeville  to 
the  mouth  is  given  iu  Mr.  A.  S.  Cooper's  report  on  the  survey  of  the 
Oconee  River,  printed  as  part  of  Appendix  O  11,  Report  of  the  Chief 
of  Engineers  for  1890,  to  which  I  respectfully  refer. 

With  the  further  improvement  of  the  river,  regular  and  more  frequent 
trips  can  be  made,  and  heavier  loads  carried  during  low- water  stages. 
A  large  section  of  farming  and  timber  land  will  be  opened  up,  and 
increased  dependence  will  be  placed  on  the  river  a«  a  means  of  trans- 
portation for  all  classes  of  freight.  In  the  counties  bordering  the 
Oconee  River  the  population  is  about  90,000,  the  area  of  cultivated 
lands  about  507,000  a<5res,  and  the  value  of  all  property  from  $10,000,000 
to  $11,000,000.  The  area  tributary  to  the  river  is  about  1,900  square 
miles. 

In  view  of  the  information  collected,  it  is  estimated  that  the  commerce 
on  the  river  after  improvement  will  amount  to  three  times  its  present 
value. 

MISCELLANEOUS. 

The  work  is  located  in  the  collection  district  of  Brunswick;  Ga.  Amount  of  duties 
collected  in  1891,  $5,982.07.  Sapelo  Light  is  the  nearest  Ught-house,  and  Forts  Ogle- 
thorpe and  Pulaski  are  the  nearest  forts. 

Since  the  existing  project  for  improving  Oconee  Eiver  was  adopted 
one  appropriation  of  $25,000  has  been  made  for  the  work  and  an  unex- 
pended balance  of  1 201. 18  transferred  from  a  former  appropriation. 

The  total  expenditures  under  the  present  i)roject  to  June  30, 1892, 
including  all  outstanding  liabilities,  were  $22,403.61. 

As  outlined  in  my  project  of  February  5, 1890,  it  is  prox>osed  to  ex- 
pend the  available  finds  and  any  funds  that  may  become  available 
during  the  year  in  the  removal  ot  obstruction  and  in  the  improvement 
of  the  shoals  in  the  river  between  Milledgeville  and  the  mouth. 

The  sum  of  $50,000  can  be  economically  and  advantageously  expended 
during  the  coming  year.  No  permanent  improvement  can  be  effect4>d, 
as  new  obstructions,  caused  by  logs  and  snags,  form  during  every  high- 
water  season.  They  should,  however,  become  fewer  in  number  each 
year.  From  $1,000  to  $5,000  will  be  required  for  the  annual  mainte- 
nance of  the  completed  work.  The  work  of  removing  obstructions  has 
been  in  the  local  charge  of  Mr.  F.  C.  Armstrong,  assistant  engineer, 
whose  rejwrt  is  appended  hereto. 

Money  statement 

July  1, 1891,halance  unexpended ♦$17,  081. 12 

June  30, 1892,  amount  expended  during  fiscal  year 14. 283. 30 

July  1, 1892,  balance  unexpended 2,  797. 82 

Amount  appropriated  by  act  approved  July  13, 1892 25,  000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 27, 797. 82 


< 


'Amount  (estimated)  required  for  completion  of  existing  project 121, 000. 00 

Amountthateanbeprofital)lyoxpendedinfi8calyearendingJune30,1894      50,  000. 00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1S66  and  1867. 

*  CHpt.  Hoxie  deposited  25  cents  on  December  1,  1888.     (See  letter  from  Chief  of 
Engineers,  dated  November  30,  1891.) 
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report  of  mr.  f.  c,  armstrong,  assistant  engineer. 

United  States  Engineer  Office, 

Savannahj  Ga,,  February  15, 1899. 

Captain  :  I  bare  the  honor  to  submit  the  following  report  of  snagging  operations 
OD  the  Oconee  RtVer,  Georgia,  for  the  fiscal  year  ending  June  30, 1892 : 

Hie  snag  boat  Ocmulgee  commenced  work  at  the  Forks  (0)  November  30, 1891,  and 
continued  operations  upstream  to  Birds  Cut  (26^),  which  was  reached  January  16, 
1892.  High  water  compelled  a  suspension  of  operations;  the  boat  was  taken  to 
Savannah  and  put  out  of  commission.  A  bank  party  was  started  from  Milledgeville 
(147)  on  August  24, 1891,  and  completed  its  work  to  Dublin,  Ga.  (79),  on  December 
20, 1891.     Sweeneys  Cut  (120),  around  the  raft,  was  opened  by  high  explosives.^ 


Detailed  statement  of  work  done  to  date. 
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1878-U91  (Report 
(.'hief  of  Engineera 
U.  S.  Army.  1891) 
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^unitiiarjf  o/  work  5y  maa<A#,  1891-^92 :  Snag  boat  Ocmulgee, 


Month. 
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*  FIrst-claas  snags  are  more  than  2  feet  In  diameter  at  butt ;  secondclasa  snaps  are  more  than  8 
inches  in  diameter  at  butt;  third-class  snags  are  under  8  inches  in  diameter  at  butt.    AUlogsaud 
undier  water  are  considered  snags. 


Summary  of  work  by  monihe,  1891- 9fi:  Bank  party. 
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Summary  of  work  by  localitieSj  1801-92:  Snag  boat  Oemnlgee,  and  bank  parly. 
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The  dam  in  Fish  Trap  Cut  (72|)  has  answered  its  piu-pose,  and  little  water  is  pars- 
ing tlirough  the  cut.  I  found  fiweeucye  Cut  (121)  tilled  up  with  logs,  stumps,  trees, 
I  wo  rafts,  two  town  lattice  bridges,  and  a  bridge  trestle.  This  cut  was  entirely 
closed ;  and  if  work  had  not  been  done,  another  raft  would  have  formed.  The  river 
was  exceptionally  low,  and  the  weather  good  while  the  party  was  at  work  at  the  cut. 
Work  was  commenced  at  the  lower  end  of  the  cut,  and  everything  was  cut  down  to 
the  water.  Where  obstructions  interfered  w^ith  running  drift,  saws  and  high  explo- 
sives were  used.  The  bridges  and  a  large  proportion  of  driftwood  were  cut  up,  hauled 
oat  on  the  bank  and  burned.  Trees  were  cut  back  30  feet  from  the  banks.  I  believe 
no  further  trouble  will  be  had  at  this  point,  and  that  the  snag-boat  will  find  plenty  of 
water  to  pass  through,  but  will  have  some  ten  days'  work  in  the  cut.  All  sh)nghs  or 
sucks  should  be  closed,  where  possible,  and  no  work  should  be  done  with  the  inten- 
tion of  Hhoi'tening  or  straightening  the  river.  Center  Cut  (38)  should  be  opened,  and 
Jouen  Old  River  closed. 

The  Central  Railroad  Bridge  (107f )  has  been  provided  with  a  drawspan.  The  Dub- 
lin, Wrightsville  and  TenniHe  Railroad  and  the  county  highway  bridges  at  Dublin 
(79)  are  completed  and  provided  with  drawspans,  as  required.  The  Savannah, 
Americus  and  Montgomery  Railroad  Bridge  (loO)  has  progressed  as  far  as  masonry 
piers,  but  I  am  informed  that  one  of  them  is  faulty  and  will  delay  the  work. 

When  work  is  resumed,  the  snag  boat  should  commence  at  the  Forks  (0)  and  con- 
tinue upstream.  For  the  first  30  miles  and  above  Sweeneys  Cut  (121)  there  will  be 
little  to  do. 

The  steamer  Lumber  CHy  ran  to  Dublin  a  portion  of  the  year,  but  was  withdrawn, 
and  now  runs  only  to  the  lower  end  of  the  river.  The  steamer  Louisa  continues  to 
connect  at  Dublin. 

Very  respectfully,  your  obedient  seryanti 

P.  C.  Armstrong, 
AMsistant  Unginewr. 

Capt.  0.  M.  Carter, 

Corp9  of  Engineern,  U.  8  ^. 
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■ 

IMPROVEMENT  OF  OCMULGEE  RIVER,  GEORGIA. 

The  Ocmulgee  Kiver  is  formed  by  the  junction  of  the  South  and  Yel- 
low rivers,  about  20  miles  below  Covington,  and  flows  thence  in  a  south- 
easterly direction  about  250  miles,  where  it  unites  with  the  Oconee  to 
form  the  Altamaha.  A  detailed  description  of  this  river  is  found  in  my 
report  of  the  preliminary  examination  and  survey,  printed  as  House 
Ex.  Doc.  No.  215,  Fifty-first  Congress,  first  session.  For  a  special  his- 
tory of  past  work,  see  page  1258,  Annual  Report  of  the  Chief  of  Engi- 
neers for  1889. 

ORIGINAL  CONDITION. 

For  the  greater  part  of  the  year  the  river  is  navigable  for  steamboats 
drawing  fix)m  3  to  4  feet,  but  during  the  low- water  season  there  are 
various  shoals  with  depths  of  not  more  than  2  feet.  The  chief  ob- 
structions to  navigation  consist  of  rock  shoals,  sand  bars,  overhanging 
trees,  snags,  and  sunken  logs. 

PLAN  OF  IMPROVEMENT. 

The  plan  of  improvement,  as  outlined  in  my  report  of  February  6, 
1890,  provides  for  the  establishment  of  a  navigable  steamboat  channel 
3  feet  deep  at  ordinary  summer  low  water,  from  Macon  to  the  river's 
mouth. 

This  is  to  be  obtained  by:  (1)  Removing  rock  shoals  and  sand  bars; 
(2)  closing  incipient  cut-offs  and  revetting  caving  banks;  (3)  removing 
snags  and  logs  from  the  channel  and  overhanging  trees  from  the  banks 
of  tiie  stream. 
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The  cost  of  the  improvem^t  is  estimated  at  $210,000,  provided  funds 
are  regularly  and  adequately  supplied. 

SUMMARY  OP  OPERATIONS  PRIOR  TO  JULY  1,  1891. 

Between  1817  and  1837  the  State  of  Georgia  expended  about  960,000 
in  the  improvement  of  the  river,  $10,000  of  which  were  used  above 
Macon.  Iii  August,  1877,  operations  were  begun  under  the  project 
approved  by  Congress  in  1876,  and  the  work  has  been  carried  on  at 
intervals,  as  the  funds  were  available.  In  all  there  have  been  removed 
trom  the  river  7,891  snags  and  stumps,  22,512  overhanging  trees,  359 
cubic  yards  of  rock,  and  1,869  cubic  yards  of  earth;  146  logs  were  cut 
up  on  the  banks;  850  trees  were  deadened;  2  jetties  were  built  at  Till- 
man Bar,  2  snag  dams  at  Ashley  Landing,  and  1  at  Indian  Timber 
Landing.  Up  to  July  1,  1891,  the  total  explenditures  for  the  work,  in- 
cluding outstanding  liabilities,  amounted  to  $92,360.74. 

OPERATIONS  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,  1892. 

Operations  during  the  year  consisted  in  the  removal  of  snags,  logs, 
and  overhanging  trees,  by  the  snag  boats  Oeinulgee  and  Toccoaj  and  by 
a  bank  party.  The  snag  boat  Oemulgee  continued  operations  on  the 
river  until  November  24, 1891,  when  she  was  transferred  to  the  Oconee 
River.  Most  of  her  work  was  done  above  HawkinsvUle^  between 
Grocery  Creek  and  Hollimans  Ferry,  a  distance  of  about  15  miles.  The 
snagboat  Toccod  worked  between  the  mouth  of  the  river  and  Fodder- 
stack  Cut,  a  distance  of  60  miles,  from  September  15, 1891,  to  January 
15, 1892,  when  work  was  suspended,  the  funds  available  having  been 
exhausted.  The  snag  boats  removea  in  all  2,912  snags  and  stumps  and 
2,824  overhanging  trees;  in  addition,  35  logs  were  cut  up  on  the  bank. 

The  bank  party  continued  operations  until  August  5,  1891,  between 
Cotton  Box  Cut-off  and  Hawkinsville,  where  its  work  was  completed. 
There  were  removed  3,932  overhanging  trees;  19  trees  were  deadened, 
31  logs  cut  up  on  the  river  bank,  the  river  being  partially  improved  for 
a  distance  of  25^  miles. 

CONDITION  OP  WORK  JUNE  30,  1892. 

The  river  is  in  good  condition,  so  far  as  snags  and  overhanging  trees 
are  concerned,  from  its  mouth  to  Hawkinsville.  The  work  of  the  snag 
boat  and  the  bank  party  above  Hawkinsville  during  the  past  year  has 
done  much  toward  placing  this  portion  of  the  river  in  a  navigable  con- 
dition, and  the  steamer  J.  C.  Stewart  was  enabled  to  reach  Macon. 
Much  additional  work  will  be  required,  however,  before  the  navigation 
of  this  i)ortion  of  the  river  will  be  safe  and  profltoble  at  low  stages. 

The  condition  of  the  spur  dams  at  Tillman  Bar  remains  as  described 
in  my  last  annual  report.  There  is  now  on  this  bar  a  least  channel 
depth  exceeding  4  feet  at  low  water  where  the  depth  was  formerly  but 
2.6  teet. 

COMMERCE  AND  NAVIGATION, 

In  the  early  navigation  of  this  river,  about  the  beginning  of  the  pres- 
ent century,  pole  boats  were  used.  Afterwards  small  steamers  were 
added  to  tow  upstream  the  flats  which  brought  cargoes  downstream 
with  the  current;  and  finally,  about  1830,  larger  freight  steamers  took 
the  place  of  towboats  and  flats.    Macon  was  originally  the  head  of 
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flavigration,  and  through  freights  were  caaried  from  there  to  the  coa«t. 
Tiie  building  of  the  Central  Eailroad  to  Macon  in  1845  diminished  the 
traffic  on  the  npper  Ocmulgee,  and  finally  the  constraction  of  a  high- 
way bridge  at  HawkinsvUle  made  that  point  the  actual  head  of  naviga- 
ttoo,  and  cut  off  the  fertile  and  finely  timbered  region  between  Haw- 
iio^ville  and  Macon  from  its  natural  means  of  communication  with  the 
JJiarkete.  Below  Hawkinsville  the  river  traffic  continued,  but  boats  were 
able  to  run  only  six  or  eight  months  of  the  year,  being  stopped  at  low 
^ater  fcy  snags,  bars,  and  ledges.    Now,  however,  owing  to  the  works 
of  improvement  begun  in  1877,  boats  are  rarely  stopped  at  low  water, 
I'oniiLOf;  at  a  stage  3  feet  lower  than  the  former  limiting  stage,  and 
freighiti  rates  have  been  reduced  at  least  40  per  cent.    The  operations 
o^tho  enag  boat  and  bank  party  above  Hawkinsville  during  the  past 
y^r,  si^Tid  the  alterations  of  the  bridges,  have  opened  the  river  to  Macon ; 
but  fax-ther  improvements  are  required  before  navigation  of  this  portion 
of  thft  xiver  will  be  safe  and  profitable. 

Th^    following  is  a  list  of  the  steamers  plying  the  Ocmulgee  Eiver 
durin^e-  the  fiscal  year  of  1891-^2. 


Name. 


Lumber    o?itv 
Swan..  _  _  f' 


Refills- 
tered  ton- 

Draft. 

nage. 

Light. 

Loa<leil. 

Ineketi. 

Feet. 

209 

16 

4 

330 

16 

4 

360 

18 

H 

235 

18 

3J 

Connecting  with  railroad 
at— 


Lumber  City. 

Do. 
Abbeville  and  Brauswick. 
Abbeville. 


•11^^^^  boats  caiTy  annually  about  22,000  tons  of  freight,  valued  at 
•1,1^^^ ^000,  The  freight  consists  mainly  of  rosin,  spirits  of  turpentine, 
8?**]*^^^  and  general  merchandise.  In  addition  to  this  it  is  estimated 
that  t^iere  are  annually  rafted  over  the  river  30,000,000  feet,  or  56,280 
touB  ^>f  timber,  valued  at  $270,000.  The  total  annual  commerce  of  the 
rivei^  xg  therefore  78,280  tons,  valued  at  $1,393,000. 

^  ^^^  and  carefully  prepared  statement  of  the  conditions  and  cir- 

^^^^"taaces  that  will  affect  this  commerce,  when  the  river  is  i)laced  in  a 

tnoropghiy  navigable  condition  from  its  mouth  to  the  city  of  Macon,  is 

^^^^^ned  in  Mr.  J.  L.  Van  Omum's  report  on  the  survey  of  the  Ocmul- 

g^^iver,  accompanying  my  report  of  February  5, 1890,  and  printed 

as  part  of  Appendix  0'12,  'Report  of  Chief  of  Engineers  for  1890,  to 

'wmcb  I  respectfully  refer.    It  is  impossible  to  make  an  accurate  esti- 

^ate  of  the  increased  commerce  that  will  follow  such  improvement. 

^^t  remembering  that  new  boats  are  to  be  added  to  the  Lumber  City 

rP^  Hawkinsville  lines;  that  citizens  of  Macon  await  the  opening  of  the 

f^^X"  to  establish  a  line  of  steamers  to  tbe  coast;  that  more  frequent 

^Ps  can  he  made  and  larger  cargoes  carried;  and  that  a  new  region 

j^^^^n  Hawkinsville  and  Macon  will  become  tributary  to  the  river,  it 

m  ^^t,*^  extravagant  estimate  to  say  that  the  commerce  of  the  river 

^y  be  increased  100  per  cent  of  its  present  value. 


MISCELLAJSnEOUS. 


The 


coIleJ^♦^®'^  is  located  in  the  collection  district  of  Bnmswiok,  Ga.    Amonnt  of  duties 
thoiT^^  in  1891,  $5,982.07.    Sapelo  Light  is  the  nearest  light-house,  and  Forts  Ogle- 
*^  ftnd  Pulaski  are  the  nearest  forta. 

adom^^  ^^®  existing  project  for  improving  the  Ocmulgee  River  was 
"P*^^  one  appropriation  of  $30,000  has  been  made  for  the  work,  and 
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Up  to  July  1,  1891,  the  total  expenditures  for  tliis  work,  includii 
outstanding  liabilities,  amouuted  to  $67,223.38. 

OPERATIONS  DURING  THE  FISCAL.  YEAR  ENDING  JUNE  30,  1892. 

The  snagboat  Toccoa  continued  operations  on  the  river  until  Aug« 
31, 1891,  when  she  was  transferred  to  the  Ocmulgee  River.  It  Wiis  i 
tended  to  resume  snagging  operations  on  January  16,  when  the  b<i 
returned,  but  the  high  water  compelled  the  suspension  of  work.  The 
were  removed  521  snags  and  stumps  and  1,011  overhanging  trees, 
addition  8  logs  were  cut  up  on  the  river  bank. 

The  steam  hoister,  rigged  as  a  pile-driver,  began  work  October  i 

1891,  at  Beards  Bluff,  in  the  construction  oi  wattled  pile  spur  dai 
and  in  repairing  the  old  training  wall  for  the  improvement  of  the  sai 
bar  at  that  point.    Operations  were  suspended  at  the  end  of  Januai 

1892,  owing  to  high  water,  but  were  resumed  May  5  and  are  still 
progress,  the  work  being  nearly  completed.  In  this  work  239  x)l 
have  been  driven,  1,914  linear  feet  of  piling  have  been  wattled  wl 
poles,  1,231  linear  feet  of  brush  mattresses  18  feet  wide  have  been  su 
and  covered  with  141  cubic  yards  of  stone,  and  the  banks  at  the  er: 
of  the  ten  dams  constructed  have  been  cut  down  and  protected  w 
brush  and  stone. 

CONDITION  OF  WORK  JUNE  30,  1892. 

A  detailed  description  of  the  condition  of  the  river,  containing 
statement  of  the  localities  needing  improvement,  is  given  in  my  rei» 
of  June  12, 1890.  The  river  is  now  in  a  better  condition  than  it  1 
ever  before  been.  The  most  dangerous  obstructions,  due  to  snags  i?. 
overhanging  trees,  have  been  removed,  and  the  work  accomplished 
Beards  Bluff  during  the  past  year  has  increased  the  depth  on  that  1 
by  from  2  to  3  feet.  Boats  were  formerly  compelled  at  low  water 
partially  unload  and  lighter  their  cargoes  across  this  bar.  They  « 
now  pass  without  difficulty. 

Work  is  now  most  needed  at  Marrow  Bone  Bar  and  at  the  rock  she 
on  the  upper  portion  of  the  river. 

COMMERCE  AND  NAVIGATION. 

The  commerce  passing  over  the  Altamaha  Eiver  is  derived  not  o 
from  the  region  bordering  it,  but  also  from  the  country  bordering" 
tributaries,  the  Ocmulgee  and  the  Oconee  rivers. 

About  one-half  of  the  counties  bordering  the  Altamaha  Rive:i 
wholly  dependent  upon  the  river  for  transportation,  while  the  rem: 
der  is  served  in  part  by  two  railroads — the  East  Tennessee,  Virgd 
and  Georgia,  running  approximately  parallel  to  the  river  on  its  so* 
ern  side  at  an  average  distance  of  about  15  miles  from  it,  and  the  Sa^ 
nah,  Florida  and  Western,  crossing  the  river  at  Doctortown  at  ab 
right  angles  to  its  general  direction.  The  territory  dependent  «.] 
the  river  for  the  transporiation  of  its  produce  and  sui)plies  is  compo 
of  one-third  of  the  counties  of  Appling,  Wayne,  Glynn,  and  all  of  T 
nail  and  Mcintosh. 

An  immense  business  in  lumber  and  naval  stores  has  been  develoj 
in  the  region  adjacent  to  the  Altfimaha  and  its  two  tributaries,  and  t\ 
business  is  entirely  dependent  upon  these  rivers  for  cheap  and  rem 
nerative  carriage  to  the  ports  of  Darien  and  Brunswick.  The  quantiti 
shipped  increase  yearly,  j^nd  those  interest^^d  in  the  naval  stores  biu 
uess  believe  that  this  increase  will  continue  for  14  or  15  years  to  com 


ft 
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Detailed  statement  of  icork  Hone  to  date. 


Snags.* 


c 
« 


iarn-1891  (Keport  Chief 
of  Kngineeri),  U.  S.  A., 
1891)  

1891-1802 


T<ytal 


J 

o 

1 

o 


\ 


994  5,327 
338 1, 624 


i 


u 
H 


1,430 
83C 


1, 332  6, 951  2, 200 


Overhangiiig  trees. 


si 

49 


cc 


140 
140 


280 


2.599 
5561 


Cut. 


00     . 


9, 530 
2.174 


9,504 
4,003 


f— 4 


-W      i 


• 


855   146 
19     66 


3,155'  11,104 


13, 507 


874!  212 


• 

-a 

'0 

C' 

o    . 

«    . 

0} 

s 

mov 
boals 

1^ 

Sua 

> 

a,  « 

•- 

?? 

^g 

^^a 

.;m  o 

,  p 

S«t3 

H 

« 

Q 

i;6f. 

Cu.  yds. 

Gu.yds. 

37 

359 

1.869 

26i 

884 

359 

1,869 

0 


2 


*Firt»t-cIaM  snags  are  more  than  2  feet  in  diameter  at  butt.  Second-class  snags  are  more  than  8 
inches  in  diameter  at  butt.  Third-class  snags  are  under  8  inches  in  diameter  at  butt.  All  logs  and 
trees  iinder  watcar  are  considered  snags. 

Summary  of  work  by  months  1891-*92 — Snag-boat  Oomulgee, 


Uonth. 


189L 

July 

August 

September  . . 

October 

November... 


Total. 


o  •* 
H 


27 
26 
26 
27 
20 


126 


So* 


21 
20 
24 
27 
18 


110 


First 
class. 


38 
38 
48 
53 
•  33 


210 


Snags. 


Second 
class. 


146 
98 
156 
239 
130 


769 


Third 
class. 


52 

74 
138 
151 
132 


547 


P. 


39 


9 
11 
15 
12 
24 


Overhanging  trees. 


Pulled 
back. 


3 
1 
9 


71 


13 


Cut. 


Over  8 
inches. 


27 
4 
24 
34 
15 


104 


I. 


rs\ 


Under  SI" 
inches.  >^ 


25 

5 

16 


5 
2 
6 


46     13 


CD  ( 


Lbt. 


4 


13 


Summary  of  work  by  monthSf  1891-92, — Snag  boat  Toccoa, 


Month. 


1891. 
September  . 
Ck-tober .... 
November. . 
December.. 

1802. 
Jtfiaary — 

Total. 


• 

t«  . 

>l 

a  m 
T*  d 

41 

ll 

^  h 

S  s 

o 

H 

(S® 

14 

13 

27 

25 

25 

22 

23 

22 

13 

12 

102 

94 

Snags. 


First-    Second- 
class,     class. 


11 
45 
23 
25 

14 


128 


106 
246 
181 
212 

110 


855 


Third- 
class. 


25 
82 
51 
71 

54 


283 


00 
P. 

a 


I 

17 
19 
25 


69 


Overhanging  trees. 


Pulled 
buck. 


3 

5 

22 

8 


39 


Cut 


Overs 
inches. 


107 
137 
128 
301 

148 


821 


Under  8 
inches. 


113 
295 
204 
689 

397 


M 

9 


1,788 


« 
to 

o 


10 
1 
2 
5 


22 


o ; 
p.' 

M 


Lb9, 


13i 


13| 


Summary  of  work  by  months,  1891"^ 

92. — Bank  party. 

Total 

days 

worked. 

Days  re- 
moving 
obstruc- 
tions. 

O^'erhanging  trees. 

Trees 
girdled. 

Month. 

Pulled 
back. 

Cut. 

Logs  on 
bank  cut. 

Over  8 
inches. 

Under  8 
inches. 

1»1. 
July '. 

27 
5 

27 
5 

428 
76 

905 
254 

1,589 
580 

19 

25 

Aii<rnBf.                   -_        ._. 

6 

Total         

32 

32 

504 

1,249 

2,169 

19 

81 
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«     « 

Distance  above 
forks. 

Snags. 

• 

0 

Overhiwging 
trees. 

3 

4a 

0 

-2 

Looality. 

i 

1 

3 

1 

g 

i 

i 

i 

P4 

Cut. 

2'    5 

3     ^ 

00  . 

0— 

00  . 

U3 

a 
0 
• 

8 

1 

1 

Forks 

MiUt. 
0 
li 

?* 
8 

H 

9 
13* 

l4 
17 

19 

19* 

22 

23 

25 

25 

.27 

34 

35 

86* 

37 

38 

39 

40 

40* 

43 

43 

J? 

48 

tsi 

50 

51* 

52 

57* 
57* 
59 
60 

111** 
114 
116 
117 
118 
120 
127 
134 
139 
139* 
139 
139 
141 
141* 
142 
143 
144 
145* 
147 
147* 
148 
149 
149* 
150| 
151 
151* 
151| 
152 
152* 

'"2 

4 
.      8 
1 
5 
8 
4 
4 
6 
3 

"■"6" 
5 
2 
1 

...... 

5 
2 
2 
2 
3 
2 
6 
7 

*""2* 
3 
9 
5 

1 
4 
...... 

1 
1 
1 
4 
2 
6 
8 
7 
8 
2 
5 
1 
2 

5 
12 

6 
56 

11 

8 

48 

31 

8 

54 

24 

20 

11 

32 

26 

50 

24 

7 

10 

7 

9 

7 

9 

IS 

6 

12 

25 

31 

33 

13 

60 

16 

10 

20 

15 

14 

12 

44 

13 

4 

24 

13 

11 

13 

2 

7 

25 

■'5' 

45 

29 

Urn. 

Yellow  Bluff. 

Koond  Bluff. 

3 
12 

1 

3 
13 
18 

5 
26 

'I 

2 

4 
5 
10 
9 
3 

1 

...... 

17 

21 

3 

27 
40 



2 

nmnn  Rtavp ...    

Ouinna  ShoalH- , , ,  -  -  - .  

Liittle  Ocmulffee  River 

.... 

2 
3 

6 
2 

5 
2 

Geo.  Wilcox  Landing  and  above 

Hubbard  Shoals 

67 

18 

1 

9 

50 

24 

22 

HorMShoe  Landing 

5 

258 

Owl  Head :. 

Winalow  Cut 

5 
2 
6 
8 

tTniMir  T^inslow 

1 
2 
2 
1 
5 

DnnirMi  Old  'Rnmn  ax\A  Iwdnvr. . . 

3 

2 

2 

13 



1 

1 

TWkilirAii  Old  Rnom  axtA  ahnvn 

Horse  Creek 

Hoaaulto  Point 

12 

Aitnfn*  Bluff ....  T  ........ . r 

Tlnbons  Cut  ^ ............r 

1 
3 
2 
5 
6 
1 
3 
8 
6 

13 
5 

21 
7 

"is" 

4 

1 

11 

16 
3 
6 
5 

13 
2 
5 
2 
3 
9 
3 
1 

5 

4 
11 

28 
2 
2 



1 

CUcken  Cut*^ 

Flat  Tub  Lake  --...--  -r-  r 

Bfwr  I«ake 

2 
1 
1 

"ii' 

8 
30 
18 

BookvOraek 

'  87 
18 
30 

110 
22 

) 

TJoDer  Month - 

Conee  Bluff  and  below 

2 

1 
7 
1 
9 
2 
1 

«  «•  • 

4 

8 
...... 

5 

...... 

47 
14 
15 
87 
16 
55 
30 
14 
21 
09 
32 
66 

Coffee  Bluff. .• 

2 
1, 

Barrows  Bluff 

77  '---- 

Stave  Landing .-. 

105 
63 

135 
81 
51 
20 

135 

165 

88 

« 

10 

28 

110 

r"*** 

Lumnkins  Liuo 

Blacksheiff  Cut 

Swains  Cut 

1  '*  ' 
1 

Jaoksons  Xjandinir 

i 

Iffftrlr  KiridnN  T^andinP' .'..,. 

13* 

iTacksonville  -. 

•  •■  •  " 

<> 

2 
2 

Oeorffes  Cut 

4 
1 

MrmrAaTjkTMliiiff , .  ^ . . 

Dick  Swifts  (below) 

Dick  Swifts 

X 
1 

TWirminAVfi  Landing 

16 

34 

3 

1 

Fodderstaok  Cut 

Cedar  Creek 

2 

1 

Brv^ntil  TndiAn  Blnff 

4 



1     

Swift  Lake  (lower  end) 

1 

1 

Swift  Lake  (upoer  end)    ...  - , 

1 
2 

4 
12 

2 

7 

— ; 

1 
1 

i 

Wild  Boar 

Wava  Landing 

1 

Savon  Svcamore  Shoals 

2 
25 

47 

6 

78 
124 

.... 

1     i 

Buttermilk  Shoal 

6 
8 

i 

7 
3 
5 
3 

1 

14 

22 

14 

7 

5 

10 
16 
16 

4 
6 

10 
3 
3 
2 
1 

1 

<           • 

29 
22 
16 
20 
23 
21 
22 
10 
15 
32 
26 
17 
7 
28 
33 
15 
16 

81 
74 
36 
67 
65 
81 
87 
27 
42 
73 
66 
22 
18 
24 
68 
22 
84 

125 

159 

110 

67 

90 

113 

89 

40 

79 

17« 

196 

00 

47 

87 

85 

24 

65 



3  1 

3  j 



4 

Biff  Tndipn  OrAAk T 

1 

Nost  Em  Bluff 

Nest  eIk  Shoals 

•  •  «  ■ 
«  »  •  • 

2 
6 

Winib«*lv*  Old  Ffirry , 

2 
S 

2 
8 

1 
6 

Qreoarv  Creek  ......r^, ,.»,,,. 

3 
5 
2 

8 

4 
8 

16 
15 
9 
21 
14 
29 

4 
10 

3 
12 
11 
17 

1 

3 

.... 

Tajlors  Landing ^ 

8 

1 

i? 

48 

» 

i 

4 
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Summary  of  work,  by  localities ^  1891'-'9g.*-Snag  hoais  Ocmnhjee  and  Tocooa,  and  hank 

l^flrfj^-^ontimicd . 


- 

Distance  above 
forks. 

Snjigs. 

1 

Overhanging 
trees. 

• 

1 

g 

M 

a 
§ 

• 

i 

Locality. 

• 

1 

•3 

1 

• 

« 
• 

H 

• 

IS 

Cot. 

3 

1 

s 

oo    . 

'•I 

00     . 

03 

* 

^WinUlAke 

MiUt. 

153 

153^ 

154 

1541 

165i 

157 

157| 

1571 

158 

156| 

159 

159^ 

160 

1604 

160 

160{ 

161 

161| 

162 

1624 

1621 

163 

1634 

1631 

16? 

1644 

164 

164| 

2 

1 
3 
6 
6 

I 

13 
15 
24 

10 
13 
31 
10 
11 
7 
15 

21 
41 
62 
34 
33 
30 
34 
1 

43 
55 
47 
37 
74 
21 
31 
3 

Lbs. 

2 

8 

22 

9 

2 

*  •  •  • 

3 
3 

2 
2 

TTimtlAki^  

Gmham  Lakf^ 

... 

frATlrii  T«anilin£ 

1 

""i 

6 
4 
14 
6 
9 
7 
2 
4 
9 
3 
8 
3 
4 
3 

7 
6 
11 
6 
3 

"io" 

8 
6 
1 
45 
24 
37 
17 
10 
14 
36 
23 
36 
22 
25 
11 
10 
12 
20 
10 
39 
23 
31 

8 

'"'i' 

3 

4 
32 
18 
37 
12 
10 
16 
25 

0 
16 
15 
10 

6 
15 

4 
10 
19 
48 
35 
20 

•  «  ■  • 

2 

2 

12 

42 

4 

39 
6 

65 

1 

Oxtton  Box  Cut-off 

4 
2 

19 
5 

63 
5 

1 

Beaver  Pond  (outlet) 

Flat  Creek 

4 
2 
8 

' 

2 

8 

4 
4 
9 
7 
5 
6 

2 
2 

lyead  Kiver 

3 

SATMPe  Creek 

.... 
6 

'TlMnniMona  Landing 

2 

m 

Adam*  Park  T^ndin^ 

1 

2 

^ 

» 

• 

1 
5 
8 

4 

2 

n 

....1---- 

8 

2 

24 

«a 

Total "-. 

338 

1,624 

830 

140 

556 

2,174 

4,003 

19 

264 

Hie  river  firom  the  forlca(0)  to  Fodderstack  Cnt  (60)  is  in  excellent  condition,  and 
as  regards  snags  is  in  good  condition  as  far  as  HawkinsyOle  (133).  From  Hawkins- 
ville  (133)  to  Grocery  Creek  (150^)  little  has  been  done;  but  irom  the  latter  place  to 
sk  point  1  mile  below  HoUimans  Ferry  (165f )  the  river  is  in  excellent  condition. 
From  Hollimans  Ferry  to  Macon  (2^)  nothing  has  been  done.  When  work  is  re- 
snmed,  a  snag  boat  should  commence  at  the  Forks  (0)  and  run  to  Hawkinsville  (133) 
removing  the  worst  obstructions;  then  complete  the  work  to  Grocery  Creek  (150^), 
and  £rom  below  Hollimans  Ferry  (165f )  to  Macon  (20^).  This  may  be  done  in  a  year, 
if  the  stage  of  water  is  favorable  to  snag  work ;  but  it  will  probably  take  two  years. 
Ne  rock  work  has  been  done  for  several  vears,  as  the  snags  have  been  the  lim- 
iting  obstructions,  and  no  plant  was  available.  Most  of  the  snags  have  been  re- 
moYed.  The  next  appropriation  will  put  the  entire  river  in  excellent  condition.  I 
believe  the  time  has  come  when  a  suitable  plant  should  be  provided,  and  one  which 
Is  io  some  extent  independent  of  the  stage  of  water.  I  believe  either  a  chisel  or 
driUine  scow  should  be  built  and  outfitted,  and  the  opinion  of  those  who  have 
wl»rked  them  seems  to  favor  the  drilling  scow. 

Tliere  is  quite  a  number  of  shoals  in  the  river,  but  many  of  them,  with  proper  care, 
ean  be  passed  at  all  stages  of  water.  I  would  suggest  working  the  more  important 
ones  first,  irrespective  of  location.  The  local  steamers  will  do  the  towage  at  low 
rates.  Hadems  Shoals  (92),  Davis  Shoals  (11(H),  ai^d  Seven  Sycamore  Shoals  (126i), 
are  the  most  im}>ortant,  and  should  have  gaps  cut  in  them  and  the  excavated  ma- 
terial deposited  in  dams.  Navigation  above  Hawkinsville  (133)  is  dependent  on  the 
improvement  of  the  shoals,  and  these  should  be  worked  next.  Hawkinsville  Town 
Shoal  (133^)  should  have  a  channel  cut  next  the  left  bank,  the  material  deposited 
in  the  dam,  and  the  dam  built  up  of  such  loose  material  as  is  found  in  close  proximity. 
Buttermilk  Shoal  (134)  is  the  most  important  shoal  in  the  upper  river.  The  present 
channel  is  on  the  left  bank,  which  is  the  best  location.  It  should  be  deepened  and 
tiie  training  wall  and  dam  built  up.  If  the  current  is  too  swift  for  steamers,  there 
ahonld  be  facilitiee  for  warping.    The  people  of  Hawkinsville  have  been  in  the  habit 
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of  taking  stone  from  the  dams  fer  building  pnrposes,  and  I  would  suggest  that  they 
be  notified  that  it  is  against  the  law.  Tan  Yard  Shoals  (135)  should  liave  a  channel 
cut  on  left  bank  and  the  material  deposited  in  dam  and  training  wall ;  at  lower  end 
of  afaottltlMSB  ia  fledge  of  rock,  but  the  channel  on  the  right  bank  may  be  suffi- 
cient. Taylorft  BInff  SAofil  (135^)  should  have  a  channel  cut  on  right  bank,  sind  the 
material  deposited  in  a  dam.  ColHers  BluiFSiiori  (138)  should  have  channel  cut  on 
right  bank  and  material  deposited  in  dam.  Nest  Egg  ShfMiIa<147) :  One  shoal  is  sit- 
^lated  in  lower  end  of  Indian  Bight,  and  the  other  in  the  middle  o£.theWhiteBi(^t 
above.  A  channel  should  be  cut  in  both.  Wimberly  Old  Ferrv  Shoal  (149J)  may 
need  some  attention,  and  also  a  shoal  at  157i;  ^^^  I  <lo  ^i^t  think  either  will  be 
troublesome. 

The  highway  bridge  at  Hawkins ville  has  not  been  altennl,  nor  has  the  Covington 
and  Macon  Railroad  Bridge  at  Macon.  The  East  Teitiie«see,  Virginia  and  Georgia 
Railroad  has  cleared  the  channels  under  tbo  drawspans  at  Lumber  City  as  directed, 
but  I  have  not  had  an  opportunity  to  see  if  it  was  X'roperly  coinpletod. 

The  st'eamers  H,  G.  Viuj  and  lAimher  Cityj  connecting  at  Lumber  City,  the  J.  C. 
Stewart,  connecting  at  Abbeville,  and  the  Swan,  from  the"  coast  to  Crisp  and  Abbe- 
ville, are  the  only  boats  running  in  1891-92.  The  iiarties  owning  the  J.  C.  Stewart 
failed  in  their  stave  business  and  the  boat  was  sold.  The  new  owner  ran  it  to  Macon, 
but  under  present  conditions  there  could  be  no  profitable  business,  so  the  boat  was 
taken  to  Abbeville. 

All  sloughs  or  sncks  should  be  closed,  wheit)  possible,  and  no  work  should  be  done 
with  the  intention  of  short-ening  or  straightening  the  river.  It  will  certainly  make 
matters  worse.  Short  bights  are  very  little  trouble  to  steamboats,  as  it  takes  little 
time  to  work  them  if  too  short  to  8t<ier.  Cut-offs  will  probably  have  to  be  made  at 
Tiger  Leap  (69t)  and  above  Hollingsworth  Ferry  (72f ),  as  it  would  cost  more  to  close 
than  to  open  them. 

Very  respectfully,  your  obedient  servant, 

F.  C.  Armstroxg, 
AtsUtant  Engit 

Capt.  O.  M.  Carter,  ^ 

Corps  of  Engineers,  U.  S,  A, 


NT- 
IMPROVEMENT  OF  BRUNSWICK  HARBOR,  GEORGIA. 

About  2  miles  above  tbe  city  of  Brunswick,  Turtle  River  is  divided 
by  Buzzard  Island  into  two  branches,  the  smaller  one,  flowing  to  the 
eastward  of  the  island  and  upon  which  the  city  of  Bruswick  is  situatetl, 
being  known  as  East  River,  the  other  retaining  the  name  of  Turtle 
River.  These  streams  unite  again  about  1 J  miles  below  the  city  to  form 
Brunswick  River.  The  lower  part  of  East  River  forms  what  is  known 
as  the  harbor  of  Brunswick.  Oi)eration8  for  the  improvement  of  this 
harbor  have  been  carried  on  in  accordance  with  a  project  of  improve- 
ment prepared  by  Gen.  Gillmore,  the  oflScer  then  in  charge,  and  print^ 
as  Appendix  M  12,  Annual  Report  of  the  Chief  of  Engineers  for  1886. 
This  project  is  an  enlargement  and  modification  of  a  previous  one  sub- 
mitted by  the  same  officer  and  printed  as  Appendix  J  7,  Annual  Report 
of  the  Chief  of  Engineers  for  1880. 

For  a  special  report  of  past  work  see  page  1047,  Annual  Report  CMef 
of  Engineers  for  1888,  and  the  annual  reports  of  the  same  ofiScer  since 
that  date. 

ORIGINAL  CONDITION. 

Turtle  and  Brunswick  rivers  have  low-water  depths  of  from  4  to  6 
fathoms.  Over  the  shoal  in  the  East  River,  in  front  of  the  city,  there 
was,  when  the  existing  project  of  improvement  wiis  Jidopted,"  a  low- 
water  depth  of  only  1 J  fathoms.  The  mean  rise  and  fall  of  tide  is  about 
G.8  feet. 
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PLAN  OF  IMPROVEMENT. 

The  following  comprise  the  main  features  of  the  plan  of  improvement; 

(1)  A  training  wall,  projecting  from  the  most  easterly  point  of  Buz- 
zard Island  and  located  approximately  parallel  to,  and  1,000  feet  or  less 
distant  from,  the  opposite  shore  of  East  Eiver. 

(2)  A  low^  dam  across  Turtle  Eiver,  extending  obliquely  upstream 
from  the  upper  end  of  Buzzard  Island  to  the  opposite  shore  of  Blythe 
Island. 

(3)  Short  spur  jettiCvS  in  the  lower  part  of  East  River. 

(4)  Dredging  in  the  vicinity  of  Turtle  River  Dam  and  on  the  shoal 
in  the  lower  part  of  East  River. 

The  training  wall  and  spurs  were  to  be  constructed  of  palmetto  cribs 
loaded  with  stone,  or  of  successive  courses  of  log  and  brush  mattresses 
loaded  with  riprap  stone.  The  works  w^ere  intended  to  establish  and 
maintain  a  15-foot  low-water  channel  across  the  shoal  in  East  River. 
The  cost  of  the  original  project  was  estimated  at  $73,187.50,  and  as 
modified  at  $190,000. 

In  1836  aif  appropriation  of  $10,000  was  made  for  the  removal  of  the 
shoal  in  East  River.  Since  the  adoption  of  the  existing  project  eight 
appropriations  have  been  made  by  Congress  for  the  work,  aggregating 
$162,500. 

The  project  of  improvement  needs  revision. 

SUMMARY  OP  OPERATION*  PRIOR  TO   JULY  1,  1891. 

A  training  wall  was  constructed,  springing  from  a  jwint  on  the  east- 
em  side  of  Buzzard  Island,  and  extending  K  77^  30'  E.  335  feet; 
thence  S.  14P  30'  650  feetj  thence  S.  12o  E.  3,649  feet  to  its  present 
end. 

The  return  work  (with  the  exception  of  a  shore  extension  35  feet  in 
length,  built  of  log  mattresses)  and  780  feet  of  the  main  training  wall 
were  constructed  of  palmetto  cribs;  the  rest  of  the  training  walls,  3,419 
feet  in  length,  of  double  raft  mattresses  loaded  with  riprap  stone. 
Forty-nine  cribs  were  used,  14  of  which  are  in  the  return  work.  Each 
crib  is  from  20  to  26  feet  in  length  and  from  9  to  13  feet  in  width.  The 
cribs  were  fiUed  >vith  brush  and  dredge  material  capped  with  stone, 
and  rose  from  the  bottom  to  the  level  of  mean  low  water. 

The  double  raft  mattresses  are  from  30  to  40  feet  wide,  from  3  to  4 
feet  thick,  and  are  loaded  with  about  12  inches  of  stone.  In  raising  to 
a  higher  level  the  work  already  done,  ordinary  log  and  brush  mattresses 
from  15  to  30  feet  in  width  and  loaded  with  from  4  to  8  inches  of  stone 
were  used. 

The  old  palmetto  crib  work  being  too  naiTow  to  build  upon,  founda- 
tion courses  of  mattresses  30  feet  wide  w- ere  laid  behind  these  cribs  and 
close  against  them.  Upon  this  foundation,  courses  of  mattresses  20  feet 
in  width  were  laid  until  the  work  was  raised  to  the  level  of  the  old 
cribs.  The  next  course  then  overlapped  the  old  crib  work,  and  upon 
this  new  crest  mattresses  of  from  15  to  20  feet  in  width  were  laid. 
AloRg  the  return  face  and  at  the  angle  point  apron  mattresses  were 
laid  on  the  channel  side  of  the  work  to  guard  against  scour.  The  re- 
turn face  was  brought  up  to  mean  high  water,  and  the  training  wall  to 
4  feet  above  mean  low  water  at  the  angle,  gradually  sloping  down  to 
the  level  of  low  water  at  a  point  780  feet  beyond. 

In  1889  work  was  resumed,  and  up  to  July  1,  1891,  the  crest  had 
been  brought  up  with  brush  fasijnes  loaded  with  rii)rap  stone  to  about 
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5.5  feet  above  mean  low  water  for  a  distance  of  2,290  feet,  measnred 
from  the  return  angle  of  the  work.  There  were  used  in  this  work 
14,009.72  cubic  yards  of  fascines  and  2,726.71  cubic  yards  of  stone. 

Dredged  cuts  from  80  to  100  feet  in  width  and  from  14  to  15  feet  deep 
at  mean  low  water  were  made  at  various  times  across  the  shoal.  The 
material  removed  consisted  of  a  mixture  of  sand,  loam,  and  clay,  and 
aggregated  200,394.94  cubic  yards. 

Up  to  July  1, 1891,  the  total  expenditures  for  the  work,  including 
outstanding  liabilities,  amounted  to  $147,667.61. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNK  30,  1892. 

Under  a  contract  for  dredging  awarded  May  6, 1891,  to  Mr.  P.  Sanford 
Boss,  work  was  begun  on  July  29  and  continued  until  December  16, 
1891,  when  the  ftinds  were  exhausted.  A  cut  about  5,910  feet  in  length 
and  from  60  to  90  feet  in  width  was  dredged  through  the  shoal  in  East 
Eiver  to  an  average  depth  of  16  feet  at  mean  low  water.  In  executing 
this  work,  there  were  removed  49,324.3  cubic  yards  of  material. 

CONDITION  OF  WORK  JUNE  30,  1892. 

The  training  wall  is  in  good  condition,  and  the  new  work  is  bein 
rapidly  covered  with  a  growth  of  oyster  shells  similar  to  those  coverin 
the  older  j)ortions  of  the  work.  A  slight  settlement  of  the  crest  of  th 
new  work  has  taken  place,  due  to  the  compression  of  the  fascines  unde 
their  load  of  stone.  The  work  is  now  compact  and  solid,  and  no  furth 
settlement  is  apprehended. 

An  examination  of  the  channel,  made  in  May,  1892,  shows  that  ther 
are  ample  depths  except  at  one  point,  where  the  15-foot  curves  ac 
separated  by  about  100  feet.    Throughout  the  rest  of  the  channel  t!^ 
average  depth  is  about  16  feet 

OOMMEROE  AND  NAVIGATION. 

Previous  to  the  year  1871  the  city  of  Brunswick  was  of  slight  co 
mercial  importance,  the  value  of  the  exports  for  that  year  being  le 
than  $500,000.    In  1875  the  value  of  the  total  exports  had  incre^^ed 
$639,000.    From  that  year  up  to  the  present,  and  especially  since 
the  importance  of  the  city  of  Brunswick  has  increased  with  remarka 
rapidity. 

In  1880  the  population  of  Brunswick  was  2,891 ;  it  is  now  estimat^^*^ 
at  12,000,  and  is  still  growing  at  the  same  rate.  Taxable  propertv  i:«^ 
creased  in  value  from  $1,300,000  in  1880  to  $6,000,000  in  1890.  *T*b< 
naval-stores  business  did  not  begin  here  until  1875,  but  now  there  i&_  ^ 
yearly  business  of  more  than  $1,000,000.  During  the  same  period  t 
lumber  business  shows  an  enormous  increase.  The  supply  of  yeWcp 
I)ine  timber  is  within  easy  reach  of  this  port,  and  is  practically  in 
haustible.  White  oak,  ash,  cypress,  hard  woods,  American  mahoga 
and  live  oak  are  accessible  within  short  distances,  and  all  other  chis 
of  hard  woods  are  attainable  in  unlimited  quantities  from  Alabaiacm^ 
Tennessee,  and  north  Georgia.  In  1880  there  were  shipi)ed  from  tj^»^ 
port  37,000,000  feet  of  lumber;  in  1891  the  shipments  of  luni 
amounted  to  125,074,000  feet,  valued  at  $1,250,740.  Lumber  was  at 
time  the  chief  export  of  Brunswick,  but  cotton  now  holds  that  pl£»^ 
The  exports  of  this  staple  during  the  season  of  1884-'85  amounted  ^^ 
but  4,000  bales.    Since  then  the  exi>orts  of  this  article  have  increa-s^^ 
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wonderfully,  and  the    present  annual  shipments  amount  to    about 
183,000  bales,  valued  at  $7,355,000. 
The  following  lines  of  steamers  have  been  established: 

MaUoiy  Line,  Bmnswick  to  New  York,  one  Bteamship  per  week. 
BroDBwick  to  Savannah,  two  steamers  per  week. 

Bronswick  to  Femandina,  one  steamer  per  day. 

Bronswick  to'Darien,  one  steamer  per  day. 

Brtmswick  to  river  points,  seven  steamers  per  week. 

The  passenger  traffic  to  and  from  Few  York  over  the  line  now  in 
operation  wo^d  be  greatly  stimulated  were  the  outer  bar  improved  so 
tfiat  the  steamship  company  could  positively  announce  the  departure 
^^  its  steamers  from  Brunswick  at  the  same  hour  every  sailing  day  irre- 
spective of  tides.    The  inward-bound  steamers  are  often  compelled  to 
^ait  outside  the  bar  for  high  water,  and  this  circumstance  tends  to  re- 
gard the  development  of  the  inward  passenger  traffic. 

Sesides  the  lines  of  steamers  previously  mentioned,  a  large  fleet  of 
for^gn  and  coastwise  steam  and  sailing  vesselsis  engaged  in  the  Bruns- 
wick trade,  which  consists  principally  of  shipments  of  cotton,  naval 
stores,  and  lumber. 

Shipm&nU,  foreign  and  ooaatwite. 


Artiolet. 


Cotton 

lUwia 


MiMoUaxM 


OS 


...bales.. 
..barrels.. 
....do.... 
..Mfeet.. 
.number.. 
tons.. 


_,,^a?€i»tal 

*™**«d  receipts  by  water,  for- 
ttga  sand  ooastwise 


commoree. 


1890. 


Amonntb 


187,446 
182,953 
43,984 
191,141 
265,000 
3,034 


Value. 


|8,M5,943 

365,906 

791,712 

1,914,146 

106,000 

75,872 


11,850,577 
8,937.500 


15,797,077 


Tons. 


46,891 
21, 619 
10,150 
849,648 
26,500 
8,034 


467,812 
157,600 


615,412 


1891. 


Amount. 


183,382 
153,146 
42,440 
125,074 
625,872 
2,845 


Valne. 


17,354,971 

306,292 

509,280 

1,250,740 

250,148 

71, 122 


9,742,653 
8,014,207 


12,756,760 


Tons. 


44,410 
21,440 

9,780 

300,177 

62,537 

2,845 


441,189 
135,000 


576,189 


Poirsons  interested  in  the  trade  of  Brunswick  estimate  that  owing  to 
past  ^work  of  improvement  in  the  harbor  freight  rates  have  been  reduced 
ftoDn.  18  to  20  per  cent  and  that  if  the  improvements  were  completed 
according  to  the  existing  project  the  total  volume  of  trade  would  be 
increased  200  per  cent. 

HISOELLAI7E017B. 

^^  ^oik  is  located  in  the  coUection  distriot  of  BTnnBwiok,  Gkk  Amotmt  of  daties 
ooUeoted  in  1891,  $5,982.07.  St.  Simon's  Light  is  the  nearest  light-house  and  Fort 
^ca»  ITs.,  the  nearest  fort. 

Sinee  the  work  of  improvement  has  begun  the  following  appropria- 
"ons  ijave  been  made: 

^^2^  ^fCon&Tees  approved — 

?^ifch3,1879 $20,000 

l^eU.  1880 10,000 

**^^ch3,1881 6,000 

^?«n8t  2, 1882 25,000 

i^*iy5,lfe4 10,000 

f^gU8t5,  1886 22,500 

^^ri8t  11, 1888 35,000 

*^^tember  19, 1890 35,000 

*l:otal ,,..,......„ 162,500 

ENa  92 81 
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The  total  expenditures  to  Jane  30, 1892,  including  all  outstanding 
liabilities,  amounted  to  $161,694.86. 

It  is  proposed  to  expend  any  funds  that  may  become  available  during 
the  present  fiscal  year  in  raising  the  training  wall,  in  dredging,  and  in 
making  surveys,  when,  after  the  necessary  data  have  been  obtained, 
the  project  of  improvement  can  properly  be  revised. 

The  sum  $27,500  can  be  economically  and  advantageously  expended 
during  the  coming  year. 

Money  statement, 

Jnly  1. 1891.  balance  unexpended 1 $14,832.39 

June  30, 1892,  amount  expended  during  fiscal  year 13,950.35 

July  1, 1892,  balance  unexpended 882.04 

July  1, 1892,  outstanding  liabilities 76.90 

July  1, 1892,  balance  available 8(^.14 

Amount  appropriated  by  act  approved  July  13, 1892 27,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 28^305. 14 


OOMBOCRCIAL  STAtlSTTCS. 

ArrivaU  and  oUaranoet  of  vcBseU  and  commerce  at  Brunetoiok,  On,,  from  January  1, 

1878,  to  December  SX,  1891. 

ARSrVED. 


Year. 


Coastwise. 


No.  I    Tons. 


1878.... 
1870.... 
1880.... 
1881.... 
1882  ... 
18H:i.... 
1884.... 
1885... 
18"<6.... 
1887.... 
1888.... 
1889.'... 
IS'JO.... 
1891.... 


116 
148 
271 
27B 
335 
299 
239 
242 
229 
194 
821 
220 
316 
374 


32.584 

44,397 

77,656 

100,451 

123,149 

110, 302 

88,063 

03,280 

88,244 

86,731 

290,590 

92,831 

196,  701 

236,565 


Crew. 


850 
1,000 
1,892 
2.230 
2.659 
2,368 
1,893 
1, 928 
1,751 
1.625 
8,019 
1.764 
3,844 
4,462 


Foreign  porta. 


American  vessels. 


No.     Tons.     Crew, 


36 

33 

36 

13 

7 

11 

10 

10 

7 

8 

9 

20 

23 

20 


10. 218 
8.235 

11. 219 
4,174 
2,095 
4,814 
4,434 
3,216 
3,262 
3.251 
2,991 

10, 035 
7,513 
8,025 


270 

232 

817 

98 

57 

107 

88 

97 

48 

116 

76 

176 

186 

164 


Foreign  vessels. 


Ko.    Tons.    Crew, 


41 

40 
39 
03 

63 

87 

126 

94 

98 

102 

147 

191 

120 

107 


19,008 
17,589 
14,996 
30,279 
26,958 
40.765 
62, 818 
43,  284 
47,798 
54,537 
80,330 
113, 757 
71,158 
70,228 


49S 

468 

432 

751 

894 

979 

1,435 

1,037 

1,164 

1,232 

1,729 

2,403 

1,559 

1,523 


Total. 


No. 


193 
221 
346 
'355 
405 
397 
375 
346 
334 
304 

9n 

431 
465 
501 


Tons.      Cfrew. 


61, 810 
70,221 
103, 871 
134,904 
152,202 
155,881 
155,315 
139,780 
139,304 
144,519 
373.-911 
216,623 
275,372 
313,818 


CLEABBD. 


1878 
1879 
1880 
1881 
1882 
1883 
1881 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


124 

32,767 

157 

42,345 

270 

78. 913 

252 

82,155 

278 

96,170 

257 

91.  036 

178 

62, 927 

196 

71.345 

184 

67,020 

130 

51, 305 

785 

266. 152 

169 

65.809 

247 

122,820 

813 

180, 171 

874 
1,116 
2,010 
1.732 
2,086 
1,962 
1,322 
1,481 
1,413 

058 
8,240 
1,273 
2,024 
3,432 


28 
21 
14 
17 
19 
28 
38 
21 
17 
5 
13 
11 
18 
26 


9.231 

7.172 

5,010 

7.218 

7,761 

11,268 

16,209 

8,696 

7.528 

.5,858 

4,715 

4.266 

8,745 

16,045 


236 

172 
115 
156 
170 
240 
335 
190 
159 
143 
116 
103 
165 
234 


49 

47 
48 
87 
101 
124 
148 
135 
117 
131 
173 
221 
172 
141 


21,218 

21,730 

19, 970 

42,659 

48,699 

55, 717 

70, 612 

62,437 

56,280 

72,894 

102.360 

130. 919 

107, 197 

94,827 


560 
555 
550 
1,014 
1,139 
1.309 
1,633 
1,456 
1.305 
1,526 
2,230 
2,830 
2,261 
1,980 


201 
225 
3a2 
356 
398 
411 
362 
352 
318 
270 
971 
401 
437 
480 


63,210 
71,347 
103,900 
132,033 
152,630 
158,021 
140,478 
142,478 
130,828 
130,057 
373.227 
200.994 
238,762 
297.043 
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Arrifcals  and  clearances  of  vesseU  and  commerce  at  Brunswick,  Ga,,  etc, — Coutinued. 

COMMERCE. 


Ymt, 


1878 
1879 
18» 
1881 
IS^ 
1883 
1884 
1»^ 
1886 
1887 
1888 
1889 
1890 
1881 


Yalae  of 
exports. 


$1,372,842 
1,394,401 
1,702,570 
2, 230, 000 
2, 700, 000 
3,437,000 
3,500,000 
3,0e3,9«0 
2,828,656 
4, 121, 660 
7, 552, 025 
7,894,281 
7,355,841 

*9, 742, 563 


Yalae  of 
imports. 


$400 

3,197 

8,098 

4,377 

2,734 

8,093 

958 

4,008 

2,397 

*2, 815, 760 

*3, 140, 231 

6,557 

7,326 

♦3,014,207 


Total  col- 
lection. 


$4,500.97 

5,644.33 

17, 723. 27 

29, 805. 30 

20. 058. 90 

24, 911. 61 

19, 780.  32 

3,  939. 27 

5.  a94. 43 

87, 520. 00 

7, 438. 04 

8, 938. 66 

5,748.00 

6,982.07 


♦Cosstvlse  and  foreign. 
dnnparaiive  statement  of  receipts  and  shipments  of  naval  stores. 


Beoeipts  (barrels). 


?«?i 


Jaw: 

1888. 


1880.. 
1*1.. 


Stock  on 
hand. 


I 


8,000 
2,935 
15,191 
19.791 
15.236 
8,0161 
11,963 
iS,837 
27.098 


I 

QQ 


aoo 

240 


Beoeipts  for 
year. 


38, 
67, 


31,8692, 
2S,42ltl 


100104, 
200,  80, 
803106. 
610  92, 
796139, 
161 125, 
420140, 
..-186, 
250212, 
088101, 


406 
562 
357 
078 
622 


I 

CO 


8,061 
13,400 
23,459 
16, 105 
23.449 
058  30,900 
366;34,625 
54032,338 
820,37.643 

ooo;45,ooo 

37442,813 
402,42,  fi07 


TotaL 


80,495 
70,207 
110,548 
00,769 
120,858 
100.974 
151,329 
170,883 
167,918 


I 

OQ 


9,261 
13,730 
25,658 
18,305 
24,342 
22,510 
37.410 
33,459 
40,063 


244,24345,072 
190,82343,875 


Shipments  (barrels). 


Coastwise 

and  interior 

to-wns. 


I 


20,339 
37,020 
46,785 
0,846 
22,859 
20,197 
30,808 
22.356 
29,746 
17,753 
37,553 
26,891 


5 
m 


8,371 
8,621 

11, 533 
5,183 
2,565 
3,5.56 

15,620 
7,959 

8,  a3<) 

6,889 

11,772 

5,640 


Foreign. 


.9 

OB 


i 


St 

CO 


3, 
11. 

12, 


7,201 

18,077 

52, 972 

74,687 

98, 983|20, 

68.814  26, 

75,  OM  10, 

lll,73l'23. 

120, 159:27, 

152,39429. 

145, 406;32, 

127, 755  36, 


Stock  on 
hand. 


o 


650  2,935 
009 15, 191 
826 19, 791 
229  15, 2361 
167,  8,0161 
16911,963 
6294.5,3.37; 
086  36,813 
901 18, 013 
.560  31, 869 
21229,421 
800,30, 294 


5 

•c 

CO 


240 
2,100 
2, 200 
1,893 
2,610 
2.  78:. 
1.101 
1,40:; 
3. 82:< 
2, 259 
1,088 

651 


TotaL 


a 


39, 475 

70, 297 
119. 548 

99,769 
120, 858 
100. 974 
151,129 
170. 890 
107,918 
202, 016 
212, 374 
183, 440 


i 


0,261 
13, 730 
25,598 
18,305 
24,342 
22, 510 
37, 410 
33, 439 
40, 063 
38, 708 
45,072 
43,091 


^*I»t.  0.  M.  Cartbb, 

Corps  of  Engineen. 


John  H.  Dkveaux, 
Collector  of  Customs. 


N  8. 


IMPROVEMENT  OP  JEKTL  CREEK,  GEORGIA. 

Jekyl  Creek  forms  part  of  the  inside  passage  between  Savannah 
^^^  Georgia,  and  St.  Johns  Eiver,  Florida.  It  connects  St.  Simon 
^^nd  and  Brunswick  River  at  the  north  with  Jekyl  and  St.  Andrew 
^^nds  at  the  south.  The  creek  is  about  5  miles  in  length,  is  separated 
^^  the  Atlantic  Ocean  by  Jekyl  Island,  and  debouches  into  Bruns- 
^^  Biver  about  6  miles  from  the  town  of  Brunswick,  Ga. 
.Operations  for  the  improvement  of  this  creek  have  been  carried  on 
^  ^ccordaace  with  a  project  of  improvement  prepared  by  General  Gill- 
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more,  the  officer  theh  in  charge,  and  printed  as  Appendix  If  10;  Annnal 
Report  of  the  Chief  of  Engineers  for  1888. 

ORiaiNAIi  CONDITION. 

With  the  exception  of  two  points  the  creek  has  ample  widths  and 
depths  to  accommodate  the  largest  class  of  vessels  that  take  the  inside 
route.  About  a  mile  from  its  northern  end  a  shoal  is  found  between 
the  points  where  Lathram  and  Mud  rivers  enter  the  creek,  and  from 
the  mouth  of  the  creek  to  the  deep  waters  of  Brunswick  River,  in  the 
bight  formed  by  the  southern  shore  of  the  latter,  there  is  an  extensive 
mud  flat.  The  least  mean  low- water  depth  across  at  the  mouth  of  the 
creek  was  3.7  feet.  Across  the  shoal  between  Lathram  and  Mud  rivers 
it  was  3  feet.    The  mean  rise  and  fall  of  the  tide  is  7.1  feet. 

PLAN  OF  IMPROVEMENT. 

The  following  comprise  the  main  features  of  the  plan  of  improvement: 

(1)  A  training  wall  at  the  mouth  of  the  creek,  designed  to  guide  and 
concentrate  the  ebb  currents  across  the  mud  flats  to  the  deep  waters  of 
Brunswick  River. 

(2)  Closing  Mud  River  by  means  of  a  dam  at  some  suitable  pointy  to 
prevent  the  escape  of  water  through  that  branch  at  ebb  tide. 

(3)  Dredging  through  the  mud  flats  at  the  mouth  of  Jekyl  Greek  and 
in  the  creek  proper,  near  the  mouth  of  the  river. 

The  training  wall  and  closing  dam  were  to  be  constructed  of  log  and 
brush  mattresses,  or  brush  fascines,  and  riprap  stone  below  the  level 
of  low  .water ;  above  that  point  stone  alone  was  to  be  used.  It  was  pro- 
posed to  give  the  dredged  channels  a  bottom  width  of  50  feet.  The 
works  were  intended  to  establish  and  maintain  a  7-foot  low- water  chan- 
nel through  the  shoals.  The  cost  of  the  project  was  estimated  at  $38,590. 
In  the  river  and  harbor  act  of  August  11, 1888,  the  sum  of  $5,000  was 
appropriated  for  this  improvement.  This  wa«  the  first  appropriation 
ever  made  for  the  work.  By  the  act  of  September  19, 1890,  the  sum  of 
$7,500  was  appropriated,  making  a  total  of  $12,500. 

SUMMARY  OF  OPERATIONS  PEIOE  TO  JULY  1,  1891. 

Dredging  was  begun  on  February  4, 1889,  and  terminated,  on  account 
of  the  exhaustion  of  funds,  on  March  19, 1889.  During  this  period 
there  were  removed  a  total  of  20,486.84  cubic  yards,  12,646.33  cubic 
yards  of  which  were  removed  from  the  bar  outside  the  mouth  of  the 
creek.  Jetty  work  was  begun  on  May  13,  and  suspended  on  June  8, 
1891,  and  consisted  in  laying  a  foundation  course  of  the  training  wall 
40  feet  in  width  and  513.5  feet  in  length.  There  were  used  in  the  work 
2,282.22  square  yards  of  mattresses,  336.18  cubic  yards  of  stone,  and 
28.17  cubic  yards  of  brush  fascines. 

Up  to  July  1, 1891,  the  total  expenditures  for  the  work,  including 
outstanding  liabilities,  amounted  to  $8,888.22. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

Under  a  contract  for  dredging  awarded  on  May  6, 1891,  to  Mr.  P. 
Sanford  Ross,  work  was  begun  December  20, 1891,  and  continued  until 
January  16, 1892,  when  the  funds  available  were  exhausted.  A  cut 
1,923  feet  long  and  30  feet  wide  was  dredged  through  the  shoal  outside 
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of  the  mouth  of  the  creek  to  an  average  depth  of  7  feet  at  mean  low 
water.  In  executing  this  work  there  were  removed  13,000  cubic  yards 
of  materiaL 

CONDITION  OF  WORK  JUNE  30,  1892. 

The  portion  of  the  training  wall  constructed  in  May  and  June,1891,  is 
in  good  condition,  and  shows  no  change  since  its  ex)mplet]on. 

The  dredged  cut  through  the  outer  shoal  shows  some  shoaling  since 
worjc  was  suspended.  While  the  average  depth  throughout  the  cut  is 
from  5.5  to  6  feet,  there  is  one  point  where  the  5-foot  curves  are  sepa- 
rated by  a  depth  of  but  4.8  feet  at  mean  low  water.  No  dredging  was 
done  on  the  inner  shoal,  but  the  channel  has  maintained  its  depth  fairly 
well  during  the  year,  and  there  is  nowhere  a  less  depth  than  5.1  feet  at 
mean  low  water. 


OOMMEROB  AND  NATIGATION. 

The  commercial  value  of  the  annual  traffic  through  JekyI  Creek  is 
estimated  at  about  $962,000,  and  the  amount  of  freight  carried  at 
about  28,500  tons.  It  is  impossible  to  secure  accurate  figures  because 
most  of  the  freight  is  biUed  by  the  package  and  no  records  of  the 
weights  and  values  are  kept.  The  above  estimate  is,  however,  believed 
to  be  a  close  approximation  to  the  truth.  The  freights  through  the 
channel,  outward  from  the  cities  of  Savannah,  Brunswick,  and  Fer- 
nandina,  consist  mainly  of  general  merchandise  and  mill  supplies.  The 
inward  freights  are  cotton,  naval  stores,  rice,  fish,  etc. 

Tabular  §iatement  of  oommeroe  on  Jekyl  Creek, 


Boate. 

Between— 

No.  of 
steam- 
ers. 

Towing. 

Trips. 

Tons  of 
freight. 

Valued 
at— 

Sf^  Tffiftnd 

SftvATi'n&h  and  T'omandina . .«..«.... 

1 
1 
2 
1 

1  barge.. 

Biweekly . . 

Daily 

Triweekly . 
Bailv...... 

26, 500 

COO 
1,404 

$000,000 

CnmtM^rland  . . . 

Brima wick  and  Fomandina 

Brunswick  and  Satilla  Kiver 

Brunswick  and  Jekyl  Island 

17, 000 

SatiUa  Ri^er. . . 

45,000 

Jekyl  IsUnd... 

Total.... 

5 

28, 504 

■ 

062, 000 

Vessels  passing  between  adjacent  ports  are  often  towed  through 
Jekyl  Creek,  thus  avoiding  rough  weather  at  sea  and  the  necessity  of 
taking  in  ballast. 

The  steamers  on  the  Cumberland  route  and  the  Jekyl  Island  route 
are  passenger  boats  and  carry  but  little  freight.  In  addition  to  the 
boats  above  mentioned,  many  small  craft  carrying  rice,  farm  and  garden 
produce,  fish  and  oysters,  pass  through  this  channel. 

Owing  to  the  shoal  water  in  Jekyl  Creek,  the  steamers  passing  through 
on  their  regular  trips  are  often  delayed  several  hours  while  waiting  for 
a  suitable  stage  of  tide,  and  some  are  reported  to  have  sustained  injuries 
by  running  aground.  The  Cumberland  route  is  a  part  of  a  through 
passenger  line  to  Florida  via  the  East  Tennessee,  Virginia  and  Georgia 
Railway,  and  the  delays  mentioned  interrupt  the  schedule  to  the  serious 
detriment  of  the  passenger  service. 

The  completion  of  the  works  of  improvement  will  undoubtedly  be 
followed  by  a  large  increase  in  the  amount  of  commerce  passing  through 
Jekyl  Creek. 
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MISCELLANEOUS. 

The  work  is  located  in  the  collection  district  of  Branswick,  6a.  Amount  of  duties 
collected  in  1891,  $5,982.07.  St.  Simon  is  the  nearest  light-hoase,  and  Fort  Clinch, 
Fla.,  the  nearest  fort. 

The  following  appropriations  have  been  made  for  this  work: 

By  act  of  Congress  approved — 

August  11,  1888 ; $5,000 

September  19,  1890 7,500 

Tlie  total  expenditure  to  Jane  30, 1892,  including  all  outstanding  lia- 
bilities, was  J12,448.01. 

It  is  proposed  to  expend  the  available  funds  and  any  funds  that  may 
become  available  during  the  year  in  carrying  on  the  improvement  ac- 
cording to  the  approved  project.  Should  the  appropriation  become 
small  and  irregular  the  cost  wiU  be  greatly  increased.  The  sum  of 
$18,590  can  be  economically  and  advantageously  expended  during  the 
present  fiscal  year. 

Money  statement. 

July  1, 1891,  balance  unexpended $3,611.78 

June  30,  1892,  amount  expended  during  fiscal  year 3,559.79 

July  1,  1892,  balance  unexpended 51.99 

Amount  appropriated  by  act  approved  July  13,  1892 7, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 .< 7, 551. 99 


< 


'  Amouut  (estimated)  required  for  completion  of  existing  project 18, 590. 00 

Amouii  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  18^  590. 00 
Submitted  in  compliance  with  requirements  of  sectioua  2  of  river  and 

,    harbor  acts  of  1866  and  1867. 


IMPROVEMENT  OF  CUMBERLAND  SOUND,  GEORGIA  AND  FLORIDA. 

The  entrance  to  Cumberland  Sound  is  situated  between  Cumberland 
Island,  Georgia,  and  Amelia  Island,  Florida. 

Operations  for  improving  the  channel  across  the  bar  at  this  entrance 
have  hitherto  be/en  carried  on  in  accordance  with  a  project  of  improve- 
ment submitted  to  the  Chief  of  Engineers  by  Gen.  Gillmore,  the  officer 
then  in  charge,  dated  June  30, 1879.  A  discussion  of  the  general  ques- 
tion of  the  ax)plication  of  jetties  to  this  entrance  is  published  as  Appen- 
dix H  6,  Annual  Report  of  the  Chief  of  Engineers  for  1878. 

For  a  detailed  history  of  the  past  work,  see  page  1054,  Annual  Beport 
of  the  Chief  of  Engineers  for  1888. 

ORIGINAL  CONDITION. 

The  available  depth  of  the  entrance  in  its  unimproved  conditioii 
varied  from  11  to  12.5  feet  at  mean  low  water.  The  mean  rise  dnd  fiJl 
of  tide  is  5.9  feet. 

PLAN  OF  IMPROVEMENT. 

The  plan  of  improvement,  as  originally  submitted  by  Gen.  Gilmore 
in  1879  and  revised  by  the  Board  of  Engineers  in  March,  1891,  pro- 
vides for  the  construction  of  two  low  jetties,  composed  of  riprap  stone. 
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with  a  mattress  hearting  whenever  admissible,  resting  upon  a  founda- 
tion mattress  of  brush  or  logs  and  brush,  starting,  respectively,  from 
the  shores  on  opposite  sides  of  the  entrance  and  extending  seaward 
across  the  bar  upon  lines  so'  directed  that  the  ends  will  be  parallel  to 
each  other  and  about  3,900  feet  apart.  These  jetties  are  intended  to 
establish  a  low-water  channel  across  the  bar  not  less  than  19  feet  in 
depth.  The  cost  of  the  improvement  was  originally  estimated  at 
$2,071,023,  and,  as  modified,  at  $1,606,500  for  the  completion  of  the  low 
jetties  and  at  $2,079,500  if  high  jetties  are  found  necessary. 

SUMMABT  OF  OPERATIONS  PRIOR  TO  JULY  1,  1891. 

Nothing  was  ever  expended  in  improving  the  entrance  to  Cumber- 
land Sound  previous  to  the  adoption  of  the  existing  project.  Since 
then  appropriations  have  been  made  by  Congress  for  the  work,  aggre- 
gating $592,500. 

North  jetty, — ^The  shore  end  of  this  jetty  is  located  on  Cumberland 
Island,  about  7,700  feet  north  26°  30'  west  from  the  eastern  bastion  of 
Fort  Clinch.  From  this  point  it  extends  south  61°  30'  east  2,200  feet, 
thence  south  80<^  east  5,172  feet  to  its  present  seaward  end. 

Work  on  this  jetty  was  commenced  in  June,  1881,  and  suspended  in 
March,  1883.  In  addition  to  the  foundation  course,  7,372  feet  in  length, 
a  second  course  extends  from  the  angle  point  shoreward  a  distance  of 
1,439  feet.  Foundation  courses  of  two  spurs,  each  54  feet  in  length, 
are  also  laid  on  the  harbor  side  of  the  jetty  at  distances  of  1,627  and 
1,800  feet,  respectively,  from  its  shore  end. 

The  mattresses  of  the  foundation  course  of  the  jetty  vary  in  width 
from  25  to  52  feet  and  those  of  the  second  course  from  20  to  25  feet. 
The  spurs  are  42  feet  wide. 

The  mattresses  are  from  19  to  22  inches  in  thickness  and  are  loaded 
with  riprap  stone  to  an  average  depth  of  12  inches. 

There  have  been  used  in  the  work  46,480  square  yards  of  mattresses 
and  15,612  cubic  yards  of  riprap  stone. 

Operations  on  this  jetty  were  resumed  on  June  23, 1891,  and  up  to 
the  end  of  that  fiscal  year  the  foundation  course  was  extended  267.4 
feet  by  brush  mattresses  100  feet  wide  loaded  with  stone.  There  were 
used  in  this  work  2,769.35  square  yards  of  brush  mattresses  and  382.38 
cubic  yards  of  st^ne. 

South  jetty. — ^The  shore  end  of  this  jetty  is  located  on  Amelia  Island, 
about  5,800  feet  east  18°  south  from  the  eastern  bsistion  of  Fort  Clinch. 
From  this  point  it  extends  seaward  a  distance  of  10,062.48  feet,  meas- 
ured along  the  axis  of  the  work.  From  the  initial  point  it  runs  as  fol- 
lows, viz: 

Feet. 

Range  l,ea8t 2,041.63 

Range  2,  north  68°  32' east _ 5,625.37 

Range  3,  north  e0<5  32' east 400.00 

Range  4,  north  71^  32' east 400.00 

Range  5,  north  78°  32' east 400.00 

Range  6,  north  78°  32' east 400.00 

Range  7,  north  80°  2' east 400.00 

Range  8,  north  81^  east . .% 395.48 

In  addition  to  the  foundation  course  a  second  course  3,907.9  feet  in 
length  extends  seaward  along  the  second  range,  beginning  at  a  point 
917.7  feet  from  the  intersection  of  the  first  and  second  ranges. 

The  mattresses  of  the  foundation  course  vary  in  width  on  the  first 
range  from  40  to  50  feet  and  on  the  second  range  from  50  to  100  feet. 
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On  all  other  ranges  their  width  is  100  feet,  as  is  also  tliat  of  the  mat- 
tresses of  the  second  course.  The  mattresses  average  about  18  inches 
in  thickness  and  are  loaded  with  riprap  stone  to  an  average  depth  of  12 
inches.  This  jetty  has  been  brought  up  to  the  level  of  mean  low  water 
for  a  distance  of  nearly  3,123  feet  from  its  shore  end,  and  with  a  crest 
width  of  16  feet  shoreward  of  the  angle  and  of  22  feet  seaward  of  that 
point.  The  structure  consists  of  riprap  stone  upon  the  mattress  found- 
ation. A  hearting  of  oyster  shells  was  tried,  but,  being  found  to  be  dis- 
advantageous and  not  economical,  was  discontinued.  The  stone  has 
stood  well,  the  slopes  assumed  on  both  sides  of  the  jetty  being  about  1 
on  IJ.  No  breaking  down  of  the  work  at  any  point  has  been  observed. 
There  have  been  used  in  the  work  145,197.86  square  yards  of  mattaresses, 
74,010.47  cubic  yards  of  riprap  stone,  and  2,071.80  yards  of  oyster  shells. 
Up  to  July  1, 1891,  the  totad  expenditures  on  both  jetties,  including 
outstanding  liabilities,  amounted  to  $488,347. 

OPERATIONS  DUBINa  THE  PISCAIi  YEAJt  ENDING  aTTNB  30,  1892. 

Opei*ations  on  the  north  jetty  were  continued  under  contract  with 
Mr.  John  F.  Gaynor,  awarded  on  May  4, 1891^  and  were  suspended  on 
November  14, 1891,  the  fdnds  available  being  exhausted.  The  founda- 
tion course,  composed  of  brush  mattresses  100  feet  in  width  and  loaded 
with  riprap  stone,  was  extended  from  a  point  7,540  feet  from  the  shore 
end  of  the  jetty  to  a  point  13,717.9  feet  from  the  shore  end,  except  for 
a  space  of  1,031.4  feet,  between  the  8,762.7  and '9,794.1 -foot  points, 
where  a  gap  was  left  across  a  shoal  that  r|ses  above  mean  low- water 
level.  The  inner  end  of  the  outer  or  seaward  range  of  the  jetty  was 
reached  at  a  point  12,729.7  feet  from  the  shore  end.  This  range  is 
about  north  81^  31'  east.  All  distances  are  measured  along  the  axis  of 
the  jetty.  In  the  work  during  the  fiscal  year  just  closed,  there  were 
used  58,759.61  square  yards  of  brush  mattresses  and  11,429.93  cubic 
yards  of  stone,  making  a  net  advance  of  5,146.5  feet  in  the  foundation 
course.  This  work  was  carried  on  in  the  breakers,  where  operations 
are  always  dangerous  and  often  impossible. 

CONDITION  OP  WORK  JUNE  30,  1892. 

An  examination  of  the  work  and  of  the  bar  channel  was  made  in 
May,  1892.  The  south  jetty  remains  as  described  in  my  last  annual 
report.  It  has  received  no  injury  during  the  year,  and  is  in  good  con- 
dition. The  old  portion  of  the  north  jetty  remains  as  noted  in  former 
reports.  The  new  work  is  in  good  condition,  but  is  not  yet  sufficiently 
extended  to  have  any  beneficial  eflfect  on  the  bar  channel. 

The  channel  has  moved  to  the  south  during  the  year  and  now  crosses 
the  outer  end  of  the  south  jetty,  where  the  foundation  course  only  has 
been  laid,  extending  thence  almost  due  east  to  sea.  The  available 
depth  is  now  slightly  more  than  13  feet,  and  the  inner  and  outcur  15-foot 
curves  are  separated  by  only  about  400  feet. 

OOMMEBGE  AND  NAVIGATION. 

All  the  commerce  of  St.  Mary,  Ga.,  and  90  per  cent  of  the  commeroe 
of  Femandina,  Fla.,  are  dependent  on  water  transportation  through 
Cumberland  Sound. 

The  Florida  Central  and  Peninsular  Railroad,  terminating  at  Fer- 
nandina,  besides  traversing  a  fertile  and  well-timbered  country,  pierces 
also  the  Florida  phosphate  fields,  and  much  of  the  rock  from  the  phos* 
phate  mines  is  brought  by  this  road  to  FernandiQa  for  shipment  to 
coastwise  and  foreign  ports.  For  the  handling  of  tiiis  increased  traffic, 
the  railroad  has  btult  new  wharves,  erected  a  large  elevator,  and  ex- 
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tended  its  terminal  facilities.  From  information  derived  from.tlie 
owners  of  the  principal  mines  it  is  estimated  that  the  annual  shipments 
of  rock  will  aggregate  about  300,000  tons. 

The  Mallory  line  has  two  steamships  per  week  plying  between  Fer- 
nandina  and  New  York,  which  carry  annually  about  61,000  tons  of 
freight.  Fifteen  steamers  per  week  ply  between  Femandina  and  local 
coastwise  ports,  and  a  large  fleet  of  foreign  and  coastwise  vessels  is 
engaged  in  the  commerce  of  this  port. 

Li  1891,  the  shipments,  foreign  and  coastwise,  amounted  to  205,440 
tons,  valued  at  92,486,527,  and  the  receipts  by  water  were  54,900  tons, 
valued  at  93,938,000. 

It  is  estimated  that  during  the  year  1892  the  shipment  of  phosphate 
rock  win  be  double  that  of  1891.  During  the  first  five  months  of  1892, 
from  January  1  to  June  1,  there  were  shipped  52,188  tons,  while  the 
shipment  during  the  entire  year  in  1891  amounted  to  52,428  tons. 

Peri  of  FemamiiMy  Fla.^ShipmenU  and  reoeipU,  1891. 


Artioles. 


Quantity. 


Tons. 


Valaew 


Foreign: 

Lumber • • ftet.. 

Phosphate  rock i tone.. 

Coftstwise: 

Lamber .' feet.. 

Cotton  (seeieland) ^ bales.. 

Roein barrels.. 

.    Spirits  of  turpentine do — 

Cedar,  shingles,  rails,  and  misoeUaneons tons.. 


S,  MO,  076 


67,486,689 

8,627 

33,»)6 

4,421 


20,067 
62,428 

110.468 

2,132 

8,481 

774 

6,600 


$140,  U6 
629,136 

864,640 

426,350 

46, 412 

66,315 

314,650 


Total 


Steel  raila tons. 

Guano do.. 

MisoeUaneons .- do.. 


206.440 


2,486,627 


7,800 

43,000 

4,600 


219,000 
1,419,000 
2.300,000 


Totid 


64,900 


3,938,000 


260,840 


6,424,527 


HISOELLANEOnS. 

ThiB  work  is  located  in  two  collection  districts,  the  north  jetty  being  in  the  dis- 
trict of  St.  Mary,  Ga.,  and  the  south  jetty  in  that  of  Femandina,  Fla.  Fernandina, 
Fla.,  is  the  nearest  port  of  entry.  Amount  of  duties  collected  in  1891,  none.  Amelia 
Light  is  nearest  light-house  and  Fort  Clinch,  Fla.,  the  nearest  fort. 

Since  the  existing  project  for  improving  Cumberland  Sound  was 
adopted,  the  following  appropriations  have  been  made  for  this  work: 

By  act  of  Congress  approYcd — 

June  14,  1880 $30,000 

MarchS,  1881 100,000 

August  2, 1882 50,000 

Ju5^6,  1884 75,000 

Augusts,  1886 112,500 

August  U,  1888 t 112,500 

September  19^  1890 112,500 

Total 592,500 

The  total  expenditures  to  June  30,  1892,  including  all  outstanding 
liabilities,  were  $590,624.08. 

It  is  proposed  to  expend  the  funds  available  and  any  funds  that  may 
become  available  during  the  year  in  expending  and  raising  the  north 
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jetty,  the  work  to  be  done  in  accordance  with  the  revised  i 
March  11, 1891. 

The  appropriations  heretofore  made  have  been  entirely  ins 
to  an  economical  and  advantageous  prosecution  of  the  work  of 
ment.  The  most  satisfactory  results  can  not  be  obtained  with 
tures  the  next  fiscal  year  of  less  than  $1,000,000. 

Money  statement. 

July  1,1891,  balance  nnexpended I 

''  June  30, 1892,  amount  expended  daring  fiscal  year 


July  1,  1892,  balance  unexpended  . . 
July  1, 1892,  outstanding  liabilities 


July  1,  1892,  balance  available 

Amount  appropriated  by  act  approved  July  13,  1892 


Amount  available  for  fiscal  year  ending  June  30, 1893 


< 


"  Amount  (estimated)  required  for  completion  of  existing  project 1, 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1894 1, 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Arrivals  and  elearances  of  vessels,  and  commerce,  at  Femandina,  Fla.,  from 

1876y  to  December  SI,  1891. 

ABRIVED. 


Foreign  ports. 

T 

UOMtWlKi. 

" 

Year. 

American  yeaeelB. 

ForeignvesseU. 

No. 

T0D8. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

T 

1875.... 

212 

117, 363 

4,192 

47 

10,379 

859 

12 

7,437 

135 

271 

131 

1876... . 

210 

141, 354 

4,749 

25 

4,893 

179 

28 

0,232 

249 

263 

15i 

1877.... 

150 

100,581 

3,343 

31 

3,768 

217. 

40 

12,547 

404 

221 

12] 

1878.... 

183 

120,845 

3,000 

17 

3,985 

101 

22 

8,294 

215 

222 

13: 

1879.... 

205 

133,020 

4,133 

28 

10, 634 

252 

10 

5,639 

126 

243 

141 

1880.... 

270 

146,722 

4,470 

84 

22,396 

598 

22 

9,463 

240 

326 

1» 

1881.... 

273 

171,548 

4.186 

17 

11,899 

314 

24 

11,593 

271 

278 

1« 

1882.... 

239 

146, 383 

3,279 

16 

9,036 

242 

15 

6,639 

151 

270 

16: 

1883.... 

183 

96,937 

2,453 

0 

1,769 

43 

14 

5,229 

137 

203 

lo: 

1884.... 

178 

105,061 

2,864 

3 

865 

21 

10 

4,029 

88 

189 

10! 

1885.... 

109 

111,  698 

3,131 

7 

999 

47 

22 

9,785 

210 

198 

12 

1886... 

205 

147.418 

4,014 

7 

2,112 

53 

15 

5,187 

146 

227 

IS. 

1887.... 

349 

317, 798 

6,030 

19 

6,402 

122 

22 

8,565 

220 

390 

33! 

1888.... 

274 

179, 130 

4,456 

19 

7.152 

156 

18 

6,789 
12,936 

177 

311 

19( 

188U.... 

262 

164, 229 

3,908 

48 

16,434 

369 

39 

363 

349 

lo: 

1890. . . . 

207 

172, 202 

3, 948 

40 

14,683 

305 

33 

11,618 

306 

340 

101 

1891.... 

226 

164,588 

3.530 

18 

6,175 

140 

34 

17,654 

433 

278 

183 

CLEARED. 


1875.... 

229 

121,028 

4,303 

81 

8,239 

228 

15 

6.843 

212 

275 

13< 

1876... . 

244 

161,154 

5,058 

21 

6,040 

147 

26 

9,002 

269 

201 

16( 

1877.... 

165 

106, 615 

3,590 

24 

6,340 

166 

42 

13, 741 

412 

231 

12( 

1878.... 

195 

124.883 

4,086 

19 

4,911 

123 

26 

9,080 

236 

240 

13j 

1879.... 

175 

129,654 

4,079 

31 

11, 067 

258 

12 

8.016 

164 

218 

14) 

1880.... 

244 

155,650 

4,505 

31 

14, 207 

327 

24 

10,202 

240 

200 

18* 

1881.... 

204 

188,593 

3,730 

41 

22,007 

506 

31 

15,335 

351 

276 

171 

1882.... 

217 

136,666 

3,166 

39 

15, 497 

370 

31 

14,962 

321 

287 

16* 

1883.... 

153 

85,815 

2,245 

32 

8,925 

210 

24 

9,413 

231 

200 

fr 

1884.... 

178 

104,462 

2,688 

27 

8.831 

176 

15 

6.488 

158 

210 

11! 

1885.... 

185 

112,936 

2,970 

33 

10, 251 

249 

21 

9, 393 

221 

230 

13: 

1888.... 

214 

153.092 

4.208 

27 

9.072 

200 

26 

9,817 

209 

267 

17: 

1887.... 

306 

326, 842 

4,500 

29 

8.552 

232 

83 

11,607 

327 

868 

341 

1888.... 

280 

175, 490 

4,586 

28 

9,190 

184 

20 

8.622 

204 

328 

lo: 

1889.... 

298 

181,075 

4,240 

46 

13,652 

342 

45 

lo,286 

428 

889 

21 

1890.... 

276 

176, 330 

4,074 

41 

14,394 

317 

34 

13, 149 

319 

351 

20; 

IB91.... 

228 

156,272 

8,507 

18 

6,407 

136 

40 

31.  U7 

702 

205 

19( 
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ArrivaUand  clearances  of  vessels,  and  commeroef  at  Femandina,  Fla,,  etc, — Continued. 

COMMERCE. 


Year. 


Yalae  of  exporta. 


Foreign. 


$209,791 
226, 076 
310.225 
248,000 
275, 470 
257. 780 
242, 100 
299,400 
248,600 
173,600 
214. 726 
191, 595 
226,960 
175,  ISO 
325.980 
476,475 
778,261 


Coastwise. 


$1,119,970 

1, 170. 240 

676, 855 

780,607 

921,368 

607.092 

1,064,304 

1,342.421 

2, 573, 010 

1, 164, 462 

2, 134,  541 

2,843,000 

3, 500, 000 

2, 500, 000 

8,970.180 

2,245,753 

1,708,276 


Value  of  imports. 


Foreign. 


$14, 304 
46. 179 
19,304 

8,142 
11,038 

3,676 
11,791 
45,792 
11,229 

1,874 

4,180 

590 

23,896 


601 
10,902 


Coastwise. 


$765, 718 
1, 131, 032 
1, 146, 363 
172, 234 
1, 360, 432 
1, 365, 857 
1,786,546 
7,536,588 
2. 262, 755 
1, 738, 620 
1,502,544 
1, 625, 000 
2, 000, 000 
650,000 
8, 150, 000 
4, 997, 683 
2,938,000 


Total  com- 
merce. 


$2,080,702 
2, 573, 827 
2, 152, 747 
1,901,983 
2, 568. 308 
2, 294, 405 
8, 104. 831 
a,  217, 201 
5, 095, 594 
3, 078, 556 
3,855.991 
4,660.185 
6, 750. 856 
B,  325, 150 
7,446.761 
7,732,813 
0,424,527 


Duties  col- 
lected. 


$1,817.84 
2,181.40 
2, 376. 00 
2,090.00 
S,  424. 00 
7, 808. 00 
8,183.00 

86, 590.  00 
5,566.00 
1,331.00 
1. 451. 28 
808.00 
3, 400. 00 
4, 655. 06 
4,712.40 
7,335.82 
None. 


Capt.  O.  M.  Cartbr, 

Carps  of  Engineers,  XT,  8.  A, 


James  A.  Pinb, 

Collector. 


ArritHil^  and  clearances  of  vessels,  and  commerce,  at  St.  Marys,  Ga.,  from  January  1, 1879, 

to  December  SI,  1891. 


ARRIVED. 


r<A.k.«^'_4.>^ 

Forei|;n  porta. 

Total. 

voaSbWir 

K). 

American  vessels. 

Foreign  vessels. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

53 

16,773 

378 

6 

2,303 

54 

14 

5,155 

143 

73 

24,231 

476 

30 

8.982 

202 

2 

694 

17 

16 

6,409 

185 

48 

16. 085 

404 

22 

7,541 

156 

6 

2,491 

54 

25 

11.282 

290 

53 

21, 324 

500 

28 

10,504 

196 

1 

371 

7 

15 

5, 723 

146 

44 

16, 508 

347 

26 

9.596 

132 

3 

1,207 

24 

6 

2,112 

44 

35 

12, 912 

250 

32 

11,204 

224 

1 

539 

9 

6 

2,  3.34 

57 

39 

14,005 

200 

40 

13, 042 

280 

1 

396 

8 

5 

2. 028 

52 

46 

16,466 

;uo 

20 

7,882 

140 

1 

321 

7 

6 

2,086 

56 

27 

10,288 

203 

37 

13,247 

222 

1 

405 

9 

8 

4,286 

90 

46 

17, 9:{8 

321 

55 

20.897 

440 

1 

433 

8 

3 

l,:m 

32 

36 

22,695 

489 

60 

24,000 

540 

9 

8,675 

70 

14 

5,571 

133 

83 

33,146 

743 

39 

16, 328 

300 

6 

2,058 

45 

7 

2,856 

68 

52 

21,242 

413 

44 

18,578 

323 

1 

330 

8 

3 

747 

20 

47 

19,655 

350 

CLEARED. 


u8). .  •  *  • 

1881 

1982 

1883 

U8S..... 

iBQv. « • , 

IW.... 

1»1.... 


53 
30 
22 
28 
26 
32 
40 
20 


56 
60 


18,773 
8,982 
7,541 

10,604 
9,596 

11,294 

13,042 
7,882 


21,330 
24,000 


878 
202 
156 
196 
182 
224 
280 
140 


448 
540 


10 
3 
7 
4 
3 
3 
8 
6 
1 
5 
9 
8 
6 


3,577 
1,150 
8,362 
1,567 
1,207 
1.097 
1.195 
2,312 

425 
2,086 
3,575 

877 
2,265 


83 
27 
68 
32 
24 
19 
25 
40 
9 
41 
70 
21 
38 


14 

12 

29 

18 

6 

6 

4 

5 

8 

5 

14 

7 

2 


5,155 
4,979 
12,463 
6,791 
2.112 
2,234 
1,595 
1,646 
4,280 
1. 587 
5,571 

i,a56 

818 


143 

132 

323 

175 

46 

57 

42 

45 

90 

46 

133 

68 

18 


77 
45 

58 
50 
35 
40 
47 
80 

8 
66 
83 
10 

7 


25,  .^5 
15,111 
23,  336 
18, 862 
12.915 

14,  (525 

15,  732 
11.840 

4.286 

25.  273 

33, 140 

3.733 

3,083 


604 

361 

547 

403 

252 

300 

347 

210 

90 

585 

743 

89 

56 
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Arf^vaU  and  clearances  of  veeuU,  and  commerce,  at  St,  Marye,  Ga,,  etc, — Continned 

COHMERCB. 


Tear. 


1879 
1880 
1881 
1882 
1883 
1884 
1885 


Vftlae  of 
exports. 
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|3«,sa 

428.50 

212,04 

343,49 

37,89 

82;  30 


Capt.  O.  M.  Cabter, 

Corpt  of  Engineered  U,  8,  A* 


Wm,  a.  Whitb, 

CoUeetor. 


N  zo. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGH: 

ING  NAVIGATION. 

UNKNOWN  WRECK  IN  SAVANNAH  HARBOR, 

On  November  28, 1891,  in  dredging  a  Sand  Inmp  which  had  fonm^^ 
in  the  channel  opposite  the  Savannah,  Florida  and  Western  Bailway^ 
Savannah  Harbor,  the  dredge  encountered  a  wreck  having  over  i^ 
depth  of  13.4  feet  at  mean  low  water.  It  appeared  to  be  the  wreck: 
a  large  sailing  vessel  and  could  not  be  removed  by  the  dredge.  It  t^ 
nearly  in  the  middle  of  the  river,  on  the  edge  of  the  channel,  and  n^ 
a  dangerous  menace  to  shippiQg.  Its  removal  was  autl|orized  on  El 
cember  1. 1891,  by  the  Secretary  of  War,  and  the  sum  of  $500,  whi' 
was,  on  December  19, 1881,  increased  to  f  850,  was  allotted  for  thatp'C 
pose.  Proposals  for  the  removal  of  the  wreck  were  asked  for  by  circ: 
lar  letter.  The  proposal  of  Mr.  Jacob  Paulsen,  of  Savannah,  Gn 
bearing  date  of  December  15, 1891,  agreeing  to  remove  the  wreck  :< 
$700,  being  the  lowest,  was  accepted,  and  the  work  was  begun  on  J^ 
uary  21, 1892.  One  dredge  and  a  force  of  seven  men  were  employ^ 
All  parts  of  the  wreck  that  could  not  be  removed  by  the  dredge  alo 
were  broken  up  by  dynamite,  which  was  exploded  on  the  bottom.  T 
greatest  charge  exploded  at  any  one  time  was  60  pounds.  In  aU,  * 
pounds  of  dynamite,  40  per  cent  nitroglycerine,  were  used.  The  wo 
was  completed  on  February  19,  1892,  all  portions  of  the  wreck,  t^ 
depth  of  26  feet  below  mean  high  water,  having  been  removed. 

WRECKS  IN  DARIEN  RIVER  AND  THREE-MILE  CUT,  GEORGIA. 

On  July  14, 1891,  the  mayor  and  many  citizens  of  Darien,  6a.,  E> 
sented  a  petition  praying  that  the  wreck  of  the  steam  lighter  Molt^ 
then  lying  in  the  main  channel  of  the  Darien  River,  opposite  Genera- 
Cut,  Georgia,  and  menacing  navigation,  be  removed.  This  petition  ^c* 
transmitted  to  the  Chief  of  Engineers,  U.  S.  Army  with  the  recomnx^ 
dation  that  $150  be  allotted  for  the  purpose  of  making  an  examinati^ 
This  was  granted,  and  the  examination  was  made  during  the  moi>-^ 
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of  August  and  September.    It  being  difficult  to  make  a  satisfactory 
detail^  examination  of  the  wreck  by  sounding,  the  services  of  a  diver 
were  therefore  obtained.    The  wreck  was  found  to  be  that  of  a  vessel 
about  150  feet  long  and  from  20  to  25  feet  beam.    It  was  deeply  embed- 
ded in  the  mud,  lay  directly  in  the  channel,  and  had  over  it  a  depth  of 
6.5  feet  at  mean  low  water.    A  number  of  pieces  of  round  timber  had 
lodged  on  it.    It  was  so  deeply  embedded  in  the  mud  that  it  was  diffi- 
cult to  determine  its  exact  character;  but  it  was  reported  to  be  the  re- 
mains of  the  steam-flat  il/b{ton,sunkduringthelatterpart  of  the  civil  war. 
The  position  both  of  the  wreck  and  of  the  river  channel  had  changed 
since  then,  and  what  could  be  formerly  avoided  by  a  vessel  was  in  July 
last  directly  in  the  river  channel  and  constituted  a  dangerous  obstruc- 
tion to  navigation.    It  was  estimated  that  this  wreck  could  be  removed 
for  $1,100. 

An  examination  was  also  made  of  a  wreck  jiear  the  mouth  of  Three- 
Mile  Cut  This  wreck  was  about  100  feet  long  and  20  feet  beam,  and 
lay  diagonally  across  the  mouth  of  the  cut,  a  part  of  it  being  exposed 
at  low  water.  It  was  the  remains  of  a  steamboat,  name  unknown, 
^ported  as  burned  and  sunk  at  that  point  about  fifteen  years  before. 

It  Mras  estimated  that  its  removal  would  cost  $650,  and  it  was  recom- 
°ieiid.ed  that  $1,750  be  allotted  for  the  removal  of  both  obstructions, 
^hicli  recommendation  was  approved  by  the  Secretary  of  War  on  Sep- 
J^'^ber  18, 1891.  Formal  bids  were  opened  on  November  2,  1891,  and 
J"©  contract  for  doing  the  work  was  awarded  to  Mr.  Charles  W.  Johns- 
^^>  of  Lewes,  Delaware,  for  the  sum  of  $1,490,  that  being  the  lowest 
"^daiid  he  being  a  responsible  bidder. 

^The  obstructions  were  removed  by  breaking  them  up  with  charges 
^^  *^igh  explosives  and  then  removing  the  pieces  by  hand.  The  outfit 
^^ployed  wa8— 

(1)  A  small  sloop;  (2)  two  small  row  boats;  (3)  diving  outfit  com- 
plete; (4)  1,050  pounds  of  Atlas  powder,  grade  0.  The  work  resulted 
^  the  complete  destruction  and  removal  of  the  wrecks.  The  removal 
^i  the  wreck  of  the  steamer  St.  Matthews  was  begun  December  3  and 
^^lipleted  December  7, 1891.  Six  hundred  and  fifty  pounds  of  powder 
^^I'e  used  and  all  material  was  removed  and  deposited  in  the  marsh, 
frothing  of  any  value  was  found  on  the  wreck.  The  work  of  removing 
^e  ^vreck  of  the  steamer  Molton  was  begun  December  8  and  completed 
^^^eember  18, 1891,  the  wreck  being  entirely  removed.  Four  hundred 
P^'itids  of  powder  were  used.  Nothing  of  any  value  was  found  on  the 
^^^^^ck.  All  of  Mr.  Johnston's  work  was  quickly  and  satisfactorily  exe- 
cuted. 

•''"ac*  of  proposals  for  removing  wrecks  in  Darien  Biver,  Georgia,  opened  on  November 

£y  1891,  by  Capt.  0.  M»  Carter ,  Corps  of  Engineers. 


1 


Obarlee  C.  Ely,  Sarannah,  ^_ 

^Aoch  TowsHend,  Somers  Point,  K.  J. 
Olurleft  W.  Johnston,*  L«wea,  Del. 


$2,400 
2,845 
1,490 


^l^^<^recommended  for  acoeptanoe,  he  being  the  lowMt  responaihle  bidder  for  the  best  and  meet  suit- 
-Anoant  ftyaOable,  |1,799* 
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N  zx. 

[Printed  In  House  Ex.  Doo.  No.  82,  Fiftyseoond  CongreM,  first  senioii.] 

preliminary  examination  of  the  inside  route  between  doboy 
and  sopelo  [sapelol,  georgia,  with  a  view  of  making  the 
same  navigable  for  seagoing  vessels. 

United  States  Engineer  Office, 

Savannahy  Ga.j  November  25^  1890. 

General:  In  compliance  with  Department  letter  dated  September 
20, 1890, 1  have  the  honor  to  submit  the  following  report  of  a  pi^elim- 
inary  examination  of  "the  inside  route  between  Doboy  and  Sapelo, 
Ga.,  with  a  view  of  making  the  same  navigable  for  seagoing  vessels." 

The  navigable  deep-water  route  from  the  Altamaha  River  to  the  sea 
is  across  Doboy  Bar,  which  has  shoaled  about  3  feet  since  1868,  its  pres- 
ent maximum  mean  low-water  depth  being  about  11  feet,  which  is  insuf- 
ficient for  the  demands  of  commerce.  Its  improvement  was  not  recom- 
mended, however,  on  account  of  the  great  cost  thereof. 

The  entrance  to  Sapelo  Sound  is  one  of  the  best  on  the  South  At- 
lantic coast,  and  the  object  of  the  proposed  ship  channel  between  Doboy 
and  Sapelo  sounds  is  to  afltbrd  an  outlet  to  the  sea  for  the  commerce  of 
the  Altamaha  Eiver. 

The  present  and  prospective  demands  of  commerce  interested  in  the 
proposed  route  are  given  by  me'in  a  report  upon  a  "  preliminary  exam- 
ination from  Doboy  Island  to  Doboy  Bar,  Georgia,"  made  December  6, 
1886,  and  printed  as  part  of  Appendix  N  16,  Annual  Eex>ort  of  the  Chief 
of  Engineers,  1887.  The  conditions  have  not  sensibly  changed  since 
that  report  was  written. 

A  project  which  aims  at  securing  a  mean  low- water  depth  of  12  feet 
between  Doboy  and  Darien  has  sdready  been  approved  by  Congress, 
audit  assumed  that  the  same  depth  between  Doboy  and  Sax>elo  sounds 
will  satisfy  all  of  the  requirements  of  commerce  at  that  locality.  To 
obtain  this  will  require  the  improvement  of  Mud  River  and  New 
Teakettle  Creek,  or  the  cutting  of  a  channel  from  North  River  to  Old 
or  New  Teakettle  Creek.  The  proposed  route  also  forms  a  part  of  the 
inside  route  between  Savannah,  Ga.,  and  Fernandina,  Fla.,  and  to  that 
extent  is  worthy  of  improvement.  Whether  or  not  the  locality  is  worthy 
of  improvement  to  the  extent  contemplated  will  depend  upon  the  first 


APPENDIX  K — REPORT  OF  CAPTAIN  CARTER.      1295 

cost  and  tbe  probable  cost  of  maintenance.  These  can  not  be  deter- 
mined with  any  degree  of  accuracy  without  a  detailed  survey  and  a 
thorough  investigation  of  the  tidal  conditions  in  the  locality. 

I  am  of  the  opinion  that  such  a  survey  should  be  made.    Its  cost  will 
be  $1,500. 

Very  resx)ectfully,  your  obedient  servant, 

O.  M.  Garter, 
First  Lieutj  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  &  A. 

(Through  Gol.  Wm.  P.  Graighill,  Gorps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

[Fint  indonement.] 

XT.  S.  Engineer  Office, 
Baltimore^  Md,y  November  28^  1890. 

EespectfuHy  submitted  to  the  Ghief  of  Engineers. 

In  view  of  the  fact's  and  reasons  set  forth  in  the  report  of  November 
25, 1890,  by  the  local  engineer,  and  from  my  own  personal  knowledge,  I 
am  of  the  opinion  that  the  inside  route  between  Doboy  and  Sapelo, 
Ga.,  is  worth  of  improvement  so  far  as  it  is  a  part  of  the  inside  route 
between  Savannah  and  Femandina,  but  the  question  of  its  worthiness 
of  improvement  to  a  greater  extent  can  not  be  determined  without  a 
detailed  survey. 

Wm.  p.  Graighill, 
Colonel^  Corps  of  Engineers. 


survey  of  the  inside  route  between  doboy  and  sapelo,  geor. 
gia,  with  a  view  of  making  the  same  navigable  for  seagoing 
vessels. 

United  States  Engineer  Office, 

Savannah^  Ga,^  October  5,  1891. 

General  :  In  accordance  with  the  requirements  of  section  17  of  the 
river  and  harbor  act  of  September  19, 1890,  and  instructions  from  the 
Chief  of  Engineers,  dated  December  3, 1890, 1  have  the  honor  to  sub- 
mit herewith  my  report  upon  the  survey  of  the  "inside  route  between 
Doboy  and  Sapelo,  6a.,  with  a  view  to  making  the  same  navigable  for 
seagoing  vessels,"  together  with  a  project  for  its  improvement  and  an 
estimate  of  the  cost  of  the  same. 

A  brief  description  of  the  aim  of  the  proposed  improvement  and  some 
facts  relating  to  its  commercial  importance  are  given  in  my  report  upon 
the  preliminary  examination  dated  November  25, 1890,  to  which  I  respect- 
fully refer. 

The  survey  of  the  route  was  made  under  my  direction  in  April  and 
May,  1891,  by  Mr.  George  W.  Brown,  assistant  engineer.  To  his  report, 
dated  September  5, 1891,  which  is  appended  hereto,  reference  is  made 
for  details  concerning  methods  and  results. 

The  navigable  ship  channel  from  the  Altamaha  River  to  the  sea  is  over 
Doboy  Bar,  which  has  shoaled  about  3  feet  since  ISGS,  there  being  at 
present  a  mean  low-water  channel  about  11  feet  in  depth.  The  mean 
range  of  tide  is  7.2  feet,  but  the  usual  ocean  swell  on  tlie  bar  renders 
the  route  impracticable  at  mean  high  tide  for  vessels  drawing  more 
than  17  feet.    This  is  insufficient  for  the  accommodation  of  any  except 
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coastiDg  and  the  smaller  class  of  foreign  vessels.  Beep-draft  vessels 
load  at  St.  Simon  or  Sapelo  Sound,  to  wliicli  points  the  lumber  firom  the 
Altamaha  Eiver  is  towed  or  drifted.  The  object  of  the  desired  improve* 
ment  is  to  allow  all  vessels  to  load  at  Doboy  or  Darien,  which  would 
avoid  the  expense  at  present  incurred  in  towing  to  Sapelo  or  St.  Simon« 
A  project  which  aims  at  securing  a  mean  low-water  depth  of  12  feet 
between  Darien  and  Doboy  has  already  been  approved  by  ttie  Secre- 
tary of  War,  and  Congress,  by  act  of  September  19, 1890,  appropriated 
$25,000  for  inaugurating  the  work  of  improvement. 

The  entrance  to  Sapelo  Sound  is  one  of  the  best  on  the  South  At- 
lantic Coast,  there  being  a  depth  in  the  navigable  bar  channel  of  about 
18  feet  at  mean  low  water.  Sapelo  Sound  is  connected  with  Doboy 
Sound  through  Mud  Eiver  and  Old  and  New  Teakettle  Creeks,  the 
usual  route  being  through  Mud  River  and  the  New  Creek. 

The  opening  of  a  channel  12  feet  deep  at  mean  low  water  between 
Doboy  Sound  and  Sapelo  Sound  would,  with  the  completion  of  the 
project  for  improving  Darien  Harbor,  make  such  a  channel  continuo 
between  Darien  and  the  sea. 

The  mean  tidal  range,  as  approximately  determined  by  the  limi 
number  of  observations  taken  during  the  survey,  is  7.61  feet  in  Mu 
River  and  Teakettle  Creek,  and  7.62  feet  in  Front  River.    This,  with 
depth  of  12  feet  at  mean  low  water,  would  make  the  channel  available  fo 
vessels  drawing  from  18.5  to  19  feet,  which  draft  is  ample  for  the  p 
ent  and  prospective  commerce  of  Doboy  and  Darien. 

A  study  of  the  results  obtained  by  the  survey,  in  connection  with  th 
proposed  improvement,  shows  that  only  two  routes  are  worthy  of  co: 
sideration,  viz,  through  New  Teakettle  Creek  and  Mud  River,  an 
through  New  Teakettle  Creek  and  Front  River  by  means  of  a  cut  througl 
the  narrow  marsh  separating  them. 

In  New  Teakettle  Creek  there  are  three  shoals  on  which  the  depth 
at  low  water  is  less  than  12  feet.    Starting  from  its  southern  end,  the 
first  is  1,000  feet  long  and  would  require  an  average  cutting  of  1.3  feet 
to  reach  a  uniform  depth  of  12  feet.    The  second  is  800  feet  long,  the 
average  depth  of  cutting  required  being  1.3  feet.    The  third  is  8W  feet 
long  and  requires  an  average  deepening  of  1.7  feet.    For  a  channel  250 
feet  wide  the  volume  of  dredging  required  in  New  Teakettle  Creek 
would  amount  to  about  21,000  cubic  yards.    Through  Mud  River  there 
is  but  one  place  where  the  low  water  depth  exceeds  12  feet,  and  that  is 
only  a  few  hundred  feet  in  length.    At  many  places  a  deepening  of  from 
7  to  9  feet  would  be  required,  the  average  deepening  over  the  whole 
distance  being  5  feet.    The  length  of  the  cut  need^  in  Mud  River 
would  be  21,5(K)  feet,  and  the  volume  of  material  requiring  to  be  dredg^ 
would  amount  to  594,000  cubic  yards.    Mud  River  is  of  excessive  width 
and  a  dredged  cut  in  the  soft  and  yielding  material  composing  its  bot- 
tom would  not  maintain  its  depth  without  the  construction  of  an  ex- 
tensive system  of  contracting  works  to  confine  and  direct  the  tidal 
currents  through  the  channel.    Such  a  system  would  require  the  con- 
struction of  30,000  feet  of  spur  dams  and  training  walls  in  water  averag- 
ing about  3  feet  in  depth  at  mean  low  tide.    These  works  should  be 
raised  to  mid-tide,  and  should  have  a  broad  foundation  to  insure  sta- 
bility on  the  yielding  material  composing  the  river  bottom. 

Estimating  the  cost  of  dredging  at  25  cents  per  cubic  yard  in  place, 
of  log  and  brush  mattresses  at  75  cents  per  square  yard,  of  brush  fas- 
cines at  $1  per  cubic  yard,  of  riprap  stone  at  $3.50  per  cubic  yard,  and 
of  oyster  shells  at  90  cents  per  cubic  yard,  the  improvement  of  this  rout^ 
woidd  cost,  in  round  numbers^  $540,000, 
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The  second  route  proposed,  viz,  through  New  Teakettle  Creek  and 

I^nt  River,  crosses  Mud  River  nearly  at  right  angles  to  its  general 

direction,  then  cuts  through  a  strip  of  marsh  2,400  feet  wide  into  a  deep 

^teek  between  Mud  River  and  Front  River,  follows  this  creek  1,000  feet, 

then  cuts  through  another  strip  of  marsh  1,400  feet  wide  and  reaches 

^ont  River,  in  which  are  found  low-water  depths  exceeding  12  feet 

ftroughout  the  whole  distance  to  Sapelo  Sound^  except  at  one  point 

Here  a  shoaJ  800  feet  long  would  require  deepening  by  not  more  than 

6  inches. 

In  New  Teakettle  Creek  the  same  amount  of  dredging  would  be  re- 
quired as  for  the  first  route.    In  crossing  Mud  River,  a  cut  2.300  feet 
long,  with  an  average  deptii  of  9.2  feet,  wouid  be  required.    The  total 
^^Qgth  of  the  cut  across  the  marsh  between  Mud  River  and  Front  River* 
w^ould  be  3,800  fee^  with  a  depth  of  19  feet. 
To  give  a  channel  250  feet  wide  at  high  water  would  require  the  re- 
moval by  dredging  of  695,000  cubic  yards  of  material.    Mud  River 
«liOTild  be  closed  by  a  dam  rising  to  3  feet  above  mean  high  water  and 
^CK^ated  just  east  of  where  it  is  to  be  crossed  by  the  proposed  new  chan- 
^el^      To  prevent  settlement  the  dam  should  have  a  foundation  course 
^^  log  and  brush  mattresses  80  feet  in  width  and  should  be  brought  up 
*^,  xxxean  low  water  by  successive  courses  of  fascine  mattresses  loaded 
^^t^h  riprap  stone.    Above  mean  low  water,  stone  and  oyster  shells 
^^xxe  should  be  used.    A  small  amount  of  oyster  shells  may  also  be  ad- 
^^xi^tageously  used  for  loading  the  mattresses,  as  a  more  rapid  shell 
^^^>  vrth  would  thus  doubtless  be  developed. 

I^wo  short  spurs  between  the  mouth  of  the  creek  and  the  angle  in 

^J^  closing  dam  are  provided  for.    A  sill  course  of  log  and  brush  mat- 

^^'^ses  60  feet  wide  and  loaded  with  oyster  shells  and  stone  should  ex- 

^^d  entirely  across  Mud  River  on  the  western  side  of  the  proposed 

^anneL    For  250  feet  from  the  southern  shore  this  dam  should  be 

^^sed  to  mean  high  water  to  train  the  ebb  flow  from  New  Teakettle 

^     Creek  in  the  direction  of  the  new  channel. 

The  creek  lying  between  Mud  River  and  Front  River  should  be  com- 
pletely separated  from  the  former  by  a  closing  dam  rising  to  3  feet 
above  mean  high  water.    It  may  eventually  be  found  necessary  to  pro- 
tect some  portion  of  the  shore  of  Front  River  and  to  build  a  short  train- 
ing spur  near  the  entrance  of  the  new  cut,  but  this  work  is  not  pro- 
vided for  in  the  estimates. 

An  estimate  based  on  the  prices  assumed  for  the  first  route  places 
the  cost  of  the  improvement  of  the  second  route,  in  round  numbers,  at 
$370,000. 

It  is  x)08sible  that  a  narrow-dredged  cut  would  be  enlarged  to  the 
requisite  dimensions  by  natural  scour,  but  as  there  are  no  deep  pock- 
ets where  the  excavated  material  thus  removed  would  be  deposited 
without  injury  to  the  channel  this  is  not  recommended. 

A  third  route  might  be  developed  by  way  of  Old  Teakettle  Creek  and 
Front  River,  but  this  is  not  recommended. 
ENG  92 82 
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ESTIMATES. 

New  Teakettle  Creek  and  Mnd  River : 

Dredging  615,000  cubic  yards,  at  25  cents $153,750.00 

Mattresses,  242,060  square  yards,  at  75  cents 181,545.00 

Stone,  33,100  cubic  yards,  at  $3.50 115,850.00 

Oyster  shells,  20,000  cubic  yards,  atOOcents 18,000.00 

Total 469,145.00 

Engineering  and  contingencies,  15  per  cent 70,371.75 

Aggregate 1 539, 516. 75 

New  Teakettle  Creek  and  Front  River : 

Dredging  716,000  cubic  yards,  at  25  cents 179,000.00 

Mattresses,  51, 000  square  yafds,  at  75  cents 38, 250. 00 

Fascines,  29,400  cubic  yards,  at  $1 29,400.00 

Stone,  18,800  cubic  yards,  at  $3.50 65,800.00 

Oyster  shells,  10,200  cubic  yards,  at  90  cents 9,180.00 

Total 321,630.00 

Engineering  and  contingencies,  15  per  cent 48,  244. 50 

Aggregate 369,874.50 

Whetberor  not  the  improvement  above  outlined  should  be  undertaken 
depends  on  a  comparison  between  the  expenditures  involved  in  exe- 
cuting the  work  of  improvement  and  the  money  value  that  would  ac- 
crue from  the  improvement  to  the  commerce  of  Darien  and  Doboy. 
The  estimated  cost  of  the  improvement  is  $369,875,  which  capitalized 
at  5  per  cent  would  yield  an  annual  interest  of  $18,494,  To  this  must 
be  added  the  annual  expenditures  needed  to  keep  the  completed  work 
in  repair,  to  dredge  the  shoals  that  may  develop  or  reform,  to  protect 
caving  banks,  etc.  It  is  estimated  that  for  the  first  ten  years  an  annual 
expenditure,  of  $5,000  may  be  requii*ed  for  the  above  purposes.  After 
that  period  it  is  expected  that  the  whole  work  would  be  practically 
self-maintaining. 

The  commerce  of  the  port  of  Darien  amounts  to  a  little  more  than 
$1,000,000  annually,  and  consists  of  exports  of  timber  and  lumber^to- 
gether  with  small  quantities  of  naval  stores,  cotton,  and  rice.  The 
timber  and  lumber  shipments  amount  to  about  80,000,000  superficial 
feet  annually.  Of  this  amount,  55,000,000  feet  are  shipped  coastwise, 
paying  about  $275,000  for  freight,  and  about  25,000,000  feet  are  shipped 
foreign,  paying  for  freight  approximately  $375,000.  The  coastwise 
shipments  would  not  be  greatly  affected  by  the  proposed  improvement, 
since  vessels  engaged  in  that  trade  are  mostly  of  light  draft  and  are 
afforded  fair  accommodations  under  the  present  conditions.  The  sav- 
ing that  would  result  in  freight  on  foreign  shipments  may  be  approxi- 
mately measured  by  the  cost  of  towing  or  drifting  lumber  to  St.  Simon 
or  Sapelo,  where  there  are  good  harbors.  This  is  reported  to  be  about 
25  cents  per  1,000  feet. 

The  proposed  improvement  might  perhaps  result  in  increasing  the 
foreign  shipmeuts  and  in  slightly  reducing  the  freight  on  coastwise 
shipments.  Assuming  the  foreign  shipments  to  be  increased  to 
40,000,000  feet,  it  is  not  probable,  from  the  data  avtailable,  that  the  sav- 
ing would  be  in  any  case  greater  than  $15,000  per  annum,  which  is  less 
than  the  interest  on  the  first  cost  of  the  improvement,  to  say  nothing 
of  the  annual  expenditure  necessary  to  maintain  the  improved  chan- 
nel. It  does  not,  therefore,  appear  that  the  benefits  to  be  derived  from 
the  construction  of  a  ship  channel  from  Doboy  Sound  to  Sapelo  Soun 
are  sufficent  to  warrant  the  necessary  expenditure,  especiaDy  as  tft; 
Altamaha  region,  which  supplies  all  of  the  shipments  from  Darien,  " 
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connected  by  rail  with  the  ports  of  Savannah  and  Brunswick,  and  the 
harbor  of  Darien  is  connected  by  the  "  inside  route  "  with  the  same  ports, 
both  of  which  are  now  being  improved  by  the  United  States. 

In  view  of  all  of  the  foregoiug,  I  am  of  the  opinion  that  the  "inside 
route  between  Doboy  and  Sapelo,  Ga.,  with  a  view  to  making  the  same 
navigable  for  seagoing  vessels,"  is  not  worthy  of  improvement. 

APPENDIXES. 

1.  Report  of  Mr.  George  W.  Brown,  assistant  engineer. 

2.  Map  of  Mud  River:  *8cale,  1:4,800. 

Very  respectfiilly,  your  obedient  servant, 

O.  M.  Carter, 
Capty  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8.  A, 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  En- 
gineer, Southeast  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Baltimore^  Md,,  October  1^,  1891, 

Respectfully  submitted  to  the  Chief  of  Engineers. 
I  agree  with  the  local  engineer  that  the  existing  conditions  do  not 
justify  the  improvement  by  the  United  States  of  the  "  inside  route  be- 
tween Doboy  and  Sapelo,  Ga.,  with  a  view  to  making  the  same  navi- 
gable for  seagoing  vessels,"  and  therefore  say  that  in  my  opinion  it  is 
not  "  worthy  of  improvement." 

Wm.  p.  Craighill, 
Colonel^  Corps  of  Engineers, 


beport  op  mr.  george  w.  brown,  assistant  engineer. 

United  States  Engineer  Office, 

Savannah,  Ga.,  Septembei'  5,  1S91, 

Sir:  I  have  the  honor  to  submit  the  foUowing  report  upon  a  survey  of  the  iuside 
route  between  Doboy  and  Sapelo,  Ga.,  made  during  the  month  of  April,  1891,  in  ac- 
cordance with  your  lUBtructions  of  March  21,  1891.  The  instructions  given  at  this 
and  subsequent  dates  were  substantially  as  follows : 

"A  survey  should  be  made  of  the  inside  route  between  Doboy  and  Sapelo,  with  a 

view  of  making  the  same  navigable  for  sea-going  vessels.     Under  this  head  a  survey 

of  Mud  River,  ftom  Sapelo  Sound  to  the  Teakettle  creeks,  and  of  New  Teakettle  as 

far  down  as  Marsh  Creek,  should  be  made.     A  survey  of  Front  River  should  also  be 

made,  with  reference  to  connecting  it  with  Mud  River  by  a  cut  12  feet  deep  at  mean 

low  water  and  with  a  minimum  bottom  width  of  100  feet.     Observations  should  be 

made  to  determine  the  range  of  tide  and  the  direction  and  velocity  of  both  bottom 

sndmean  tidal  currents  during  both  ebb  and  flood  flow.'' 

SURVEY  PARTY. 

^e  survey  ordered  was  begun  on  April  8,  and  was  carried  on  by  the  same  party 

^J'^in  connection  with  the  survey  of  the  inside  route  between  Savannah,  Ga.,  and 

/^ernandina,  Fla.     The  expense  of  this  survey  was,  however,  paid  from  the  distinct 

*"^^ent  for  that  purpose.    The  survey  party  consisted  of  1  assistant  engineer,  1 

/ranait  man,  1  leadsman,  2  ^auge-readers,  3  boatmen,  and  1  cook,  bosides  the  master 

^^"  tilie  engineer  of  the  United  States  snag  boat  Toccoay  which  boat  was  used  on  the 

9ar\r^^  for  quarters.  

*  Not  printed. 
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METHODS. 

The  field  work  of  the  survey  was  conducted  as  follows :  Soundinn  were  taken 
£rom  a  yawl  boat  handled  by  two  boatmen.  The  boat  carried  the  leaoBman,  the  as- 
sistant engineer  as  recorder,  and  an  alternate  boatman,  who  held  vertically  in  the 
boat  a  stadia  rod.  The  face  of  the  rod  was  kept  constantly  toward  the  transit  man. 
The  soundings  were  located  by  means  of  one  transit,  each  location  being  given  by 
an  angle  and  the  stadia  distance.  The  angles  were  in  degrees  and  minutes  from  the 
magnetic  north  point,  carefully  determined  at  each  position "^of  the  transit.  The 
transit  man  signaled  with  a  small  flag  at  each  sounding  located,  giving  the  first  sig- 
nal on  each  line  run  with  a  red  flag,  after  which  white  and  red  Sags  were  used  ir- 
regularly. The  time  of  beginning  and  ending  each  line  was  recorded,  but  the  times 
of  the  separate  signals  were  not  taken.  Locations  were  referred  to  their*  proper 
soundings  at  the  end  of  each  day's  work  by  means  of  the  color  of  their  signals  as  re- 
corded in  both  transit  and  sounding  books.  Less  trouble  was  experienced  in  check- 
ing up  at  night  than  is  usual  when  time  signals  are  given.  Under  ordinary  condi- 
tiouH  soundings  could  be  located  in  this  way  with  great  accuracy  within  a  fadius 
of  2,000  feet,  and  under  more  favorable  conditions  at  a  distance  of  3,000  to  3,200  feet. 
An  especially  devised  stadia  rod  16  feet  long  was  used,  which  could  be  easily  and 
accurately  read  at  long  distances.  Except  on  the  outer  3  miles  of  Mud  River,  where 
the  channel  is  very  wide,  long  sights  were  not  necessary. 

On  this  survey  the  locations  averaged  not  more  than  thirty  seconds  apart.  At 
times  every  alternate  sounding  in  10  or  12  feet  of  water  was  located.  With  the 
assistance  of  a  flagman  much  more  rapid  work  could  be  done.  With  the  flagman  to 
act  as  boatman  much  time  could  be  saved  in  moving  the  transit^man  from  one  sta- 
tion t9  the  next.  The  advantages  of  this  method  of  location  over  that  by  two 
transits  and  time  signals  are,  that  many  more  soundings  can  be  located  and  less  time 
be  expended  in  moving  one  transmit  man  than  in  moving  two.  This  method, 
although  more  especially  adapted  to  comparatively  narrow  streams,  was  employed 
very  successfully  at  this  place.  The  close  checking  of  cross  lines  and  the  general 
directness  of  the  platted  path  of  the  boat,  whether  in  souuding  or  in  following 
floats,  shows  that  the  locations  were  very  accurately  made.  Transit  stations  were 
taken  on  both  sides  of  Mud  River  and  the  sounding  lines  from  either  side  were  mn 
halfway  across  the  strettm.  Tlie  stations  were  referred  to  each  other  by  means  of 
angles  and  stadia  distances  through  intermediate  turning  points.  Angles  at  the 
turning  points  were  not  measured.  Each  transit  point  was  marked  by  a  distin- 
guishing flag,  to  which  angles  were  taken  from  subsequent  positions  of  Uie  transit. 

PLATTING. 

The  instrument  used  on  this  survey  was  a  Blunt  transit.  No.  843.  Its  full  stadia 
interval  was  0.96  foot  to  100  feet  and  its  half  interval  was  0.48  foot  to  100  feet.  In- 
stead of  reducing  the  stadia  distances  to  feet,  a  scale  was  constructed  which  from 
the  stadia  reading  gave  the  correct  distance  on  the  scale  of  the  map.  (Scale :  1 
inch =400  feet.)  Such  a  graduated  scale,  in  the  form  of  a  straightedge  swinging  at 
its  zero  point  from  a  needle  marking  the  proper  station,  to  the  graduations  of  a  Sol- 
low  protractor^  enabled  us  to  plat  the  locations  very  rapidly  and  aocorately. 

TIDE  GAUGES  AND  BENCH  MABKS. 

A  tide  gauge  was  established  near  the  east  side  of  Mud  River,  about  three-qnarters 
of  a  mile  southwest  from  Sapelo  High  Point.    This  was  read  for  one  high  and  one 
low  water  each  day  from  March  27  to  May  4.     A  second  gauge  was  established 
at  the  mouth  of  Marsh  Creek,  about  a  mile  from  the  junction  of  New  Teakettle  Creek 
with  Mud  River,  and  was  read  for  one  high  and  one  low  water  each  day  from  April 
14  to  April  29.    A  third  gauge  was  established  in  Front  River,  about  a  mile  from 
Sapelo  Sound,  but  was  read  only  while  the  survey  of  that  river  was  in  progress. 
The  observations  at  this  gauge,  however,  cover  two  good  determinations   of  both 
high  and  low  water.    Bench  marks  were  established  as  near  each  gauge  and  in  as 
permanent  a  manner  as  practicable.    Gauge  No.  1,  in  Mud  River,  is  referred  to  two 
bench  marks  on  trees  near  the  bank  on  Sapelo  Island.    The  bench  near  gauge  No.  2 
is  on  a  gas  pipe  in  the  marsh,  while  the  bench  for  gauge  No.  3  is   on  the  comer  of 
the  ballast  wharf,  on  the  west  side  of  Front  River.     The  map  accompanying  this 
report  shows  the  positions  of  all  gauges  and  bench  marks. 

ESTABLISUMENT. 

The  standard  gauge  for  this  survey  was  that  in  Mud  River.    It  was  intended  ^^ 
reduce  the  means  of  the  observations  hero  for  high  and  low  water  to  mean  hi*?Ii  a>v^^^ 
meaa  low  water  by  comparison  with  the  records  of  the  self-registering  gaug*^  ^^T^ 
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St.  Simon  Island  and  at  Fort  Pnlaaki  j  but  it  was  found,  on  completion  of  this  survey, 
that  the  latter  gauge  was  not  running  during  this  time.  The  mean  of  the  tides 
observed  at  this  place  gave  high  water  at  10.56  feet,  and  low  water  at  3.25  feet  on 
this  Kauge.  At  St.  Simon  Island  the  mean  of  the  same  tides  gave  high  water  0.19 
foot  Tower  and  low  water  0.01  foot  higher  than  the  elevation  of  mean  high  and  mean 
low  water  at  that  place.  Applying  these  corrections  to  the  mean  of  the  observations 
for  Mud  River  gives  10.75  feet  lor  the  elevation  of  mean  high  water  and  3.24  feet  for 
the  elevation  of  mean  low  water  on  the  Mud  Biver  gau^e.  These  results  have  been 
Mlopted  as  correct.  *  The  mean  range  of  tide  for  Mud  River  is  7.51  feet.  An  attempt 
was  made  to  reduce  the  observed  tides  to  mean  tides  by  comparison  with  those 
predicted  tides  for  this  place  as  given  in  the  United  St-ates  Coast  Survey  tide  tables. 
The  mean  for  Sapelo  Sound,  of  the  tides  we  observed  should  have  been,  according 
to  these  tables,  0.73  foot  higher  for  high  water  and  0.25  foot  higher  for  low  water  in  order 
to  equal  the  normal  tides  for  that  place.  In  the  Coast  Survey  tide  tables  Sapelo 
Sound  is  referred  to  Fort  Pulaski,  while  places  to  the  south  of  Sapelo  are  referreJd  to 
Fort  Clinch.  If,  however,  the  tides  for  Sapelo  were  referred  to  Fort  Clinch,  the  mean 
of  the  tides  we  observed  should  have  been,  according  to  the  tables,  0.20  foot  higher  for 
high  water  and  0.25  foot  lower  for  low  water  in  order  to  equal  the  normal  predicted 
range  for  Sapelo  Sound.  It  is,  of  course,  possible  that  for  a  given  month  low  water 
should  average  3  inches  helow  mean  low  water  at  Fort  Pulaski,  and  that  for  same  time 
low  water  at  Fort  Clinch  should  average  3  inches  above  mean  low  water ;  but  there  is  no 
sufficient  reason  why  for  this  period  the  ti  des  for  Sapelo  and  points  north  should  average 
3  inches  behyw,  while  those  for  Doboy  and  points  south  should  average  3  inches  above 
mean  low  water.  No  attempt  was  made  to  correct  the  observed  establishment  of 
high  water.  The  time  and  heights  of  high  and  low  water  at  the  gauges  in  New 
Teakettle  Creek  and  Front  River  have  been  referred  to  those  at  the  gauge  in  Mud 
River.  The  following  table  shows  the  results  of  the  tidal  observations  at  the  three 
gauges: 


Gaage. 

Latitude. 

Longitude. 

EstabliBh- 

luent  high 

water. 

Low-water 
lanitidal 
interval. 

Dnration 
of  rise. 

Duration 
of  fall. 

Mean 

range 

of  tide. 

Mad  Rirer 

O        1        II 

31    31    18 
31    30    44 
31    28    27 

81    14    31 
81    18    00 
81    17    36 

A.      fn. 

7  49 

8  04 
8      01 

A.     m. 

13      48 
13      59 
13      59 

A.       171. 

6      26 
6      30 
6      27 

h.    m. 
5      59 
5      55 
5      58 

Feet. 
7.51 

fVont  River 

7.62 

New  Teakettle  Creek  . . 

7.61 

The  following  table  is  taken  from  the  U.  S.  Coast  Survey  chart : 


Gauge. 

Latitude. 

Longitude. 

Corrected 

estftblish- 

ment  high 

water. 

Jx)w  water 
lunitidal 
interval. 

Duration 
of  rise. 

Duration 
of  fall. 

Mean 

range 
of  tiae. 

Sapelo  Sound 

o 

81 
31 

o       / 
81      13 
81      20 

A.    fn. 

7    27 
7    30 

A.    fn. 
13      32 
13      86 

A.    fn. 
6    20 
6    19 

A.    iw. 

6      05 
6      OC 

Feft. 
7.0 

X^oboy  Sopnd  -  -,., 

7.2 

A  portion  of  the  difference  which  exists  between  my  results  and  those  of  tlie  U.  S. 
Coast  Survey  is  due  to  the  fact  that  my  establishment  for  high  water  is  unoorrectod 
to  mean  epoch.  The  position  of  the  Coast  Survey  gauge  for  Sapelo  Sound  was  about 
2  miles  nearer  the  ocean  than  my  Mnd  River  gauge. 


MAP. 

The  mapt  accompanying  this  report  shows  in  black  the  results  of  this  survey. 

Y^ose  portions  of  the  map  in  red  were  copied  from  the  current  U.  S.  Coast  Survey 

chart.    The  soundings  in  red  refer  to  the  plane  of  mean  low  water  as  established  by 

'^e  IT.  S.  Coast  Survey ;  while  those  in  black  refer  to  a  plane  0.2  foot  above  that  of 

O^^V^  ^^^  water.     (The  present  survey  shows  the  water  too  deep  at  all  points  by 

v.-?  foot.)    Your  instructions  did  not  include  a  survey  from  the  mouth  of  New  Tea- 

^     ^iie  soundings  were  reduced  to  3.44  feet  on  the  Mud  River  gauge  before  the  cor- 
^^^*    elevation  of  low  water  was  determined.     The  depths  of  water  on  the   map 
^  ^?*ipanying  this  report  are  all  too  great  by  0.2  foot. 
"*^^^t  printed. 
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kettle -Creek  west;  bat  in  order  to  determine  whether  it  were  more  practicable  to 
connect  Front  River  with  New  than  with  Old  Teakettle  Creek,  I  extended  the  survey 
about  2  miles  farther  west  in  Mud  River  and  down  Old  Teakettle  Creek  about  2  miles 
to  deep  water  from  Doboy  Sound.  Beyond  this  survey,  in  both  durections,  the  map 
has  been  extended  to  the  sounds  by  copying  from  the  current  Coast  Survey  chart. 

DEPTH   OP  WATER. 

In  Mud  River,  between  Sapelo  Sound  and  New  Teakettle  Creek,  less  than  12  fe«t 
of  water  are  found  in  the  present  channel  for  the  whole  distance,  24,800  feet.  In 
New  Teakettle  Creek,  for  the  first  mile  below  its  upper  end,  are  three  places  carry- 
ing less  than  12  feet,  having  a  total  length  of  about  1,600  ifeet.  The  depth  in  the 
channel  through  Mud  River  is  4.8  feet  at  the  shoalest  place,  and  averages  for  the 
whole  24,800  feet  about  6.6  feet.  For  the  1,600  feet  of  shoal  in  New  Teakettle  Creek 
the  least  depth  is  9.3  feet,  while  the  average  is  about  10.3  feet.  Old  Teakettle  Creek 
from  Doboy  to  Mud  River  carries  at  least  12  feet  of  water,  except  for  about  half  a 
mile  in  the  wide- spread  If  miles  below  Mud  River,  where  the  least  depth  is  7  feet. 
On  the  crossing  between  the  upper  end  of  Old  Teakettle  and  the  mouth  of  Scott 
Creek  less  than  12  feet  of  water  are  found  for  the  entire  distance — about  3,000  feet. 
At  the  shoalest  place  on  a  direct  line  on  this  crossing  the  water  is  about  6.1  feet 
deep.  Scott  Creek  is  crooked,  too  narrow  for  boats,  and  carries  only  from  1  foot  to 
6  feet  at  mean  low  water.  In  Mud  River  between  the  two  Teakettles  the  water  is 
from  6.5  feet  to  19  feet  deep,  while  to  the  west  of  Old  Teakettle  it  is  from  12  to  17 
feet  deep  for  the  first  mile.  Front  River  from  Sapelo  Sound  carries  from  18^  to  30 
feet  at  mean  low  water  for  the  first  mile.  Twelve  feet  of  water  are  found  for  the^ 
next  mile,  except  for  about  1,200  feeti^  which  carry  from  10  to  11.9  feet.  In  the 
third  mile  12  feet  at  mean  low  water  are  found  only  for  about  one-third  the  distance. 
The  other  two-thirds  of  a  mile  carry  in  one  place  not  more  than  3  feet.  The  upper 
half  mile  of  Front  River  afibrds  not  to  exceed  about  3  feet  at  mean  low  water,  and 
is  too  crooked  for  anything  but  the  smallest  boats.  In  the  creek  tributary  to  Mud 
River  on  the  west  there  are  found  for  the  first  mile  above  its  mouth  from  7.8  feet  to 
36  feet  of  water.  The  second  mile  carries  from  8  to  12.5  feet.  The  next  three-<|uar- 
ters  of  a  mile  carry  from  10  to  18  feet.  Beyond  this  the  creek  shoals  up  rapidly. 
From  the  mouth  of  this  creek  outward  toward  Sapelo  from  7  to  17  feet  of  water 
are  found  for  the  first  1^  miles. 

CHARACTER  OF  RIVER  BOTTOM. 

The  bottom  of  Mud  River  from  Sapelo  Sound  to  the  head  of  New  Teakettle  Creek 
grades  from  a  fine  soft  mud  in  the  shoalest  parts  to  a  sticky  mixture  of  mud  and  clay 
in  the  deeper  parts.  Hard  bottom,  composed  of  sand  and  mud,  is  found  in  a  few 
places,  but  never  in  or  near  the  channel.  In  Mud  River,  opposite  the  h«»ftd  of  New 
Teakettle  Creek,  the  shoal,  a  portion  of  which  is  exposed  at  low  water,  is  composed 
of  layers  of  fine  round  saud  and  blue  mud  and  is  quite  hard.  In  New  Teakettle 
Creek  the  bottom  is  of  mud  and  clay  with  some  sand.  In  Old  Teakettle  Creek  the 
bottom  is  of  clay  and  mud  in  the  deeper  parts.  The  shoal  at  the  wide-spread  in  the 
creek  is  coarse  sand  and  stiff  mud.  At  the  south  end  of  this  shoal,  opposite  the 
small  islands,  the  bottom  is  of  coarse,  light-brown  sand.  In  the  upper  end  of  Old 
Teakettle  Creek  is  an  exposed  bar  of  sand,  very  coarse  at  the  upper  end  but  finer  far- 
ther south.  In  the  deep  channel  at  the  east  side  of  this  bar  the  bottom  is  composed 
of  gravel,  sand,  shells,  mud,  and  decomposing  vegetable  matter.  The  shoal  crossing, 
on  a  line  with  the  channel  on  the  east  side  of  Old  Teakettle  Creek  and  Scott  Creek, 
or  the  west  end  of  Mud  River,  is  composed  of  very  fine  sand  and  blue  mud.  The  shoal  in 
the  midille  of  Mud  River,  just  northeast  of  the  upper  mouth  of  Old  Teakettle  Creek,  is 
composed  of  sand  and  mud.  On  the  east  end  the  sand  is  fine,  while  on  the  west  it 
is  coarse  sand  or  fine  gravel.  Farther  to  the  west  in  Mud  River,  midway  between 
Old  Teakettle  Creek  and  Scott  Creek,  the  bottom  is  of  fine  sand  and  stiff  mud.  In 
Scott  Creek  rhe  bottom  is  also  of  sand  and  mud.  The  upper  end  of  Front  River 
appears  to  be  of  mud  and  clay,  with  very  little  sand  except  at  a  small  bar  of  sand 
and  mud  about  half  a  mile  from  Scott  Creek.  Farther  down  Front  River  the  bottom 
is  of  a  fine  clay,  medium  hard  and  sticky.  At  a  mile  from  Scott  Creek  no  sand  la 
found  excej)t  on  the  bars.  The  sides  and  bottom  are  of  mud  and  clay.  At  a  mile 
and  a  half  from  Sapelo  Sound,  where  Front  River  takes  a  wide  detour  to  the  east, 
the  bottom  and  sides  are  of  mud  and  clay.  On  the  bottom  are  found  a  few  broken 
shells.  Farther  toward  the  sound  the  bottom  is  of  stiff  mud  and  clay  only.  No  sand 
is  found  here.  In  the  creek  between  Front  River  and  Mud  River,  and  tributary  to 
the  latter  stream,  is  found  considerable  sand  on  the  shoals  below  low-water  line. 
The  banks  of  Mud  River  are  pretty  well  studded  with  beds  of  bunch  oysters.  These 
oysters  are  also  found  in  the  upper  half  mile  of  New  Teakettle  Creek,  pietty  madL 
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all  through  Old  Teakettle  Creek,  in  the  lower  mile  of  Front  River,  and  near  the 
mon^  of  the  creek  to  the  west  of  Mud  River  and  tributary  to  it.  All  through  Mud 
River  the  banks  are  very  flat.  The  banks  of  Old  Teakettle  Creek,  Scott  Creek,  and 
the  upper  end  of  Front  River  have  a  slope  not  steeper  than  1  on  3 ;  while  the  banks 
of  New  Teakettle  Creek  and  for  the  lower  2  miles  of  Front  River  are  very  steep.  In 
the  deep  bight,  about  li  miles  from  the  mouth  of  Front  River,  the  banks  stand  well, 
as  steep  as  1  on  H  from  the  top  of  the  banks  to  10  feet  deep  at  mean  low  water. 


CHANGES  TAKING  PLACE. 

By  comparing  the  depths  of  water,  as  given  by  the  present  survey,  with  those 
cojjied  from  the  Coast  Survey  chart,  it  wilibe  seen  that  Mud  River  between  Sapelo 
Sound  and  New  Teakettle  Creek  is  filling  very  rapidly,  particularly  to  the  east  of 
the  channel.  The  12- foot  curve  of  the  former  survey  (probably  about  1858),  which 
bordered  the  deep  pocket  along  Sapelo  Island^  now  shows  from  7  to  9  feet  only. 
From  the  tables  of  comparative  depths,  given  m  my  report  upon  the  survey  of  the 
inside  route  between  Savannah  and  Femandina  may  be  gleaned  the  facts  set  forth 
in  the  foUowing  table : 


Mud  River. 


In  or  near  channel 

To  the  west  of  channel 
To  ^e  east  of  channel . 


Mean  of  the  depths 
giveu  on  coast 
survey  chart. 


Mean  of  the  depths 
at  same  positions, 
survey,  1891. 


Feet. 
5.9 
4.8 
3.8 


It  will  be  seen  that  while  the  channel  is  holding  its  depth  the  river  to  the  east  is 
very  rapidly  filling  up.  Above  New  Teakettle  Creek,  Mud  River  seems  to  have  now 
about  tne  same  water  as  thirty-five  years  ago.  The  shoal  opposite  the  mouth  of  New 
Teakettle  Creek,  in  Mud  River,  has  filled  up  from  1  to  2|  feet,  while  that  to  the 
northeast  of  the  mouth  of  Old  Teakettle  Creek  has  deepened  bv  about  1  foot.  New 
Teakettle  Creek  has  deepened  slightly.  The  shoal  at  about  half  a  mile  from  its  north 
end  has  deepened  about  2  feet.  Old'  Teakettle  Creek  remains  about  the  same  as 
formerly.  The  tendency,  on  the  whole,  seems  to  be  toward  deepening.  On  the 
sboalest  part  of  the  channel  (in  the  wide-spread),  the  water  remains  about  the  same 
as  thirty-five  years  ago.  Neither  shoaling  nor  deepening  seems  to  have  taken  place 
in  Front  River,  particularly  in  the  lower  2  miles.  Little  or  no  change  appears  to  be 
taking  place  in  the  position  of  high- water  line  within  the  limits  of  this  survey,  ex- 
cept on  the  east  side  of  Mud  River.  For  the  first  2  miles  from  the  sound  the  sand 
banks  of  Sapelo  Island  seem  to  be  washing  slightly,  while  farther  to  the  south, 
along  the  marsh  on  the  same  side  of  the  river,  the  banks  seem  to  be  making  into  the 
river  slowly. 

TIDAL  CURRENTS   (DIRECTIONS). 

Accompanying  the  map  of  the  route  between  Doboy  and  Sapelo  is  a  diagram 
sbowing  the  directions  and  velocities  of  the  currents  in  Mud  River  and  the  Teakettle 
creeks.  The  arrows  on  this  diagram  show,  in  a  general  way,  the  position  of  the 
strongeet  currents,  with  tbeir  directions  ana  velocities.  The  mean  velocity,  in  feet 
per  second,  for  the  vertical  \r  shown  bv  the  lengths  of  the  airows  in  inches.  Not  all 
of  the  velocities,  however,  were  actually  measured.  The  exceptions  were  estimated 
by  comparison  with  those  measured.  The  time  between  one  low  water  and  the  fol- 
lowing nigh  water  is  divided  into  six  equal  parts,  or  lunar  hours,  and  are  numbered 
from  I  to  VI,  and  between  high  water  and  the  lollowing  low  water,  into  six  equal 
parts,  numbered  from  vii  to  xii,  xii  being  the  time  of  low  water  and  vi  being  the 
time  of  high  water.  To  better  distinguisn  the  directions  at  any  one  time,  six  colors 
are  used  on  the  diagram.  Black  shows  conditions  at  low  and  at  high  water;  green 
at  I  and  vu  lunar  nours,  carmine  at  ii  and  viii  hours,  yellow  at  iii  and  ix  hours, 
brown  at  TV  and  x  hours,  and  scarlet  at  v  and  xi  hours.  A  solid  dot  of  any  color 
abows  position  of  slack  water  at  the  corresponding  time.  The  directions  and  ve- 
locities given  on  this  diagram  are  those  whicn  occur  under  normal  range  of  tide  and 
■witti  little  or  no  wind.  A  very  complicated  system  of  currents  is  lound  in  Mud 
River,  near  the  Teakettle  creeks.  A  great  deaf  of  time  was  spent  here  in  bringing 
the  currents  into  a  definite  system. 

Much  of  the  time  we  were  on  this  survey  the  tidal  currents  were  seriously  affected 
by  heavy  winds..  Eliminating  the  effects  of  wind,  the  directions  of  the  currents  for 
ft  nomuu  range  of  tide  are  about  as  follows :  At  about  an  hour  before  low  water  the 
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tide  is  slack  in  Mnd  River  at  a  point  about  one  quarter  of  a  mile  to  the  northeaat, 
and  at  another  about  half  a  mile  to  the  southwest  of  the  mouth  of  New  Teakettle 
Creek,  f^om  both  areas  of  slaek  water  the  current  draws  into  and  runs  toward  the 
south  in  New  Teakettle  Creek.  Farther  to  the  east  the  ebb  tide  runs  toward  Sa- 
pelo,  and  to  the  west  toward  Doboy^  through  Old  Teakettle  Creek.  At  this  time  a 
good  current  is  found  in  Old  Teakettle  Creek,  and  in  New  Teakettle  Creek  &om  the 
mouth  of  Marsh  Creek  south.  In  the  upper  end  of  tills  creek  the  current  is  yerj 
weak.  During  the  last  hour  before  low  water  the  area  of  slack  water  east  of  New 
Teakettle  gradually  moves  to  the  west  past  the  mouth  of  this  creek  and  joins  the 
slack  water  area  between  the  two  Teakettles.  At  fifteen  minutes  before  low  water 
the  water  from  1,000  feet  west  of  New  Teakettle  runs  toward  the  east,  and  divides 
between  that  creek  and  Sapelo  Sound.  At  the  time  of  low  water  the  tide  \fi  still 
running  toward  the  south  slowly,  from  an  area  of  sla^k  water  in  the  upper  end  of 
New  Teakettle  Creek.  A  good  current  is  then  flowing  in  Mud  River  from  a  point 
between  the  two  Teakettles,  toward  Sapelo.  Fifteen  minutes  after  low  water  the 
current  begins  to  run  to  the  north  through  the  whole  length  of  New  Teakettle  Creek, 
and  on  reaching  Mud  River  it  turns  to  the  northeast  toward  Sapelo.  The  flood  cur- 
rent flows  in  that  direction  for  at  least  2^  mUes  from  New  Teakettle,  when  it  meets 
that  from  Sapelo  in  an  area  of  slack  water.  At  this  time  slack  water  is  also  found 
in  Mud  River,  between  the  two  Teakettles. 

At  one  hour  after  low  water  a  strong  current  flows  to  the  north  through  New  Tea- 
kettle and  dividing  flows  both  ways  in  Mud  River.  An  area  of  slack  water  betwe^i 
this  current  and  the  flood  from  Sapelo  is  then  found  at  least  1^  miles  frt>m  New  Tea- 
kettle. The  current  toward  the  west  from  New  Teakettle  Creek  crowds  closely  along 
th&  south  bank  of  the  river  until  the  narrowest  part  is  reached,  when  it  crosses  the 
river  and  continues  to  the  west  close  under  the  north  shore.  From  the  narrow  part  of 
the  river  the  current  to  the  west  ia  at  this  time  very  weak.  In  Old  Teakettle  Creek  at 
one  hour  after  low  water  a  good  flood  current  is  found,  which,  on  reaching  Mud  River, 
turns  to  the  west,  and  joining  that  from  New  Teakettle,  goes  to  fill  up  the  blind  end  of 
Mud  River.  For  the  next  two  hours  or  more,  or  until  a  uttle  after  half  flood,  the  cur- 
rent from  New  Teakettle  Creek  contiuues  to  run  both  toward  Sapelo  and  toward  the 
head  of  Mud  River.  During  this  time  the  area  of  slack  water  to  the  northeast  of 
New  Teakettle  gradually  moves  to  the  west  until  about  three  and  one-fourth  hours 
after  low  water,  when  it  reaches  the  mouth  of  New  Teakettle  Creek  and  disappears. 
As  the  current  from  this  creek  toward  the  east  slackens  that  toward  the  west  in- 
creases. 

From  three  and  one-half  to  five  and  one-half  hours  after  low  water  the  flood  tide 
from  Sapelo  runs  to  the  west,  and,  joining  that  from  Doboy  through  both  Teaket- 
tles, flows  into  the  blind  end  of  Mud  River.  At  half  an  hour  before  high  water  tiie 
flood  current  in  Old  Teakettle  Creek  overcomes  that  from  New  Teakettle  and  Sajtelo, 
and,  pressing  to  the  east  as  far  as  the  mouth  of  New  Teakettle  Creek,  throws  the 
entire  flow  from  the  latter  creek  toward  Sapelo.  Shortly  after  high  water  a  divid- 
ing exists  in  New  Teakettle  Creek,  at  the  north  side  of  the  mouth  of  Marsh  Creek. 
Ebb  from  Marsh  Creek  and  farther  south  flows  toward  Doboy,  while  from  above  Marsh 
Creek  it  flows  toward  Sapelo.  Water  from  the  blind  end  of  Mud  River  divides  at 
Old  Teakettle  Creek,  a  portion  going  toward  Doboy  through  that  creek,  while  the 
remainder  continues  on  toward  Sapelo.  During  the  next  two  hours  the  dividings 
in  New  Teakettle  Creek  gradually  shift  toward  Mud  River.  At  two  hours  after 
high  water  the  current  is  slack  in  the  north  end  of  New  Teakettle  Creek,  but  imme- 
diately afterward  it  begins  to  run  toward  the  south.  As  long  as  the  ebb  from  the 
upper  end  of  New  Teakettle  sets  toward  the  north  a  very  strong  current  toward 
Sapelo  is  found  close  to  the  north  end  of  the  creek  in  Muo.  River.  At  three  hours 
after  high  water  the  current  in  Mud  River,  just  north  of  New  Teakettle,  is  nearly 
slack ;  but  to  the  northwest,  upon  the  opposite  side  of  the  river,  the  ebb  continues 
to  flow  toward  Sapelo  for  an  hour  longer.  At  this  time  (half  ebb)  New  Teakettle 
carries  to  the  south  the  greatest  part  of  the  flow  from  the  head  of  Mud  River,  which 
is  not  diverted  into  Old  Teakettle.  At  four  hours  after  high  water,  slack  water 
exists  all  across  Mud  River,  just  north  of  New  Teakettle  Creek,  and  the  two  Tea- 
kettles carry  toward  Doboy  the  entire  flow  from  the  head  of  Mud  River.  At  an  hour 
before  low  water  Old  Teakettle  takes  all  of  the  flow  from  the  head  of  Mud  River, 
New  Teakettle  drains  only  a  small  portion  of  Mud  River,  immediately  tributary  to 
its  north  end,  while  the  flow  in  Mud  River  east  of  New  Teakettle  Creek  is  toward 
Sanelo. 

On  the  flood  tide  the  water  from  Old  Teakettle  Creek  toward  the  head  of  Mud 
River  crowds  the  east  bank  of  that  creek,  and  passes  well  into  Mud  River  before  it 
turns  to  the  west  and  runs  along  the  north  bank  of  Mud  River.  On  the  ebb,  the 
return  flow  from  the  west  end  of  Mud  River  is  along  the  south  side,  west  of  Old 
Teakettle  Creek.  The  water  from  the  west,  which  passes  down  that  creek,  turns 
sharply  to  the  south  on  reaching  the  crook  and  runs  down  along  its  west  bank. 
That  which  passes  this  creek  runs  close  along  its  north  end  and  continues  toward 
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Sapelo  cloee  along  the  south  side  of  Mud  River.  The  flow  toward  the  northeast  on 
the  Mud  Rirer  crossing,  north  of  New  Teakettle  Creek,  from  half  an  hour  before 
hi^h  water  until  nearly  four  hours  after  high  water,  runs  across  the  boat  channel  at 
quite  an  angle,  while  that  toward  Sapelo,  for  one  hour  before  to  three  hours  after 
K>w  water  and  from  Sapelo  from  three  and  one-half  hours  to  five  and  one-fourth 
hours  after  low  water,  is  nearly  parallel  to  the  boat  channel.  On  this  crossing,  for 
the  first  three  hours  of  the  ebb,  the  top  currents  run  more  nearly  along  the  direction 
of  the  boat  channel,  or  to  the  left ;  while  the  bottom  current  runs  more  to  the  right, 
crossing  the  channel  at  a  bad  angle.  In  the  widest  part  of  Mud  River,  2|  miles  far- 
ther northeast,  the  surface  current  on  the  first  three  hours  of  the  ebb  tends  to  run 
ofiT  sharply  to  the  right  toward  the  deep  pocket  along  Sapelo  Island,  while  the  bot- 
tom currents  uniformly  turn  sharply  to  the  left  toward  the  deep  pocket  from  the 
creek  to  the  west  of  Mud  River.  In  Mud  River,  from  the  black  buoy  to  the  sound, 
the  tides  flow  in  on  the  flood  with  low  velocities,  but  on  the  ebb  outward  with  com- 
paratively high  velocities.  The  velocity  of  flow  is  greater  in  Front  River  on  the  ebb 
than  on  tne  flood,  and  is  strong  enough  to  prevent  any  deposition  of  material  in  the 
lower  2  miles  of  the  river. 

TWAl.  CURRENTS  (VELOCITIES). 

The  maximum  mean  velocity  for  the  vertical  in  Mud  River,  west  of  Old  Teakettle 
Creek,  is  about  2  f^t  per  second  on  the  flood,  about  three  hours  after  low  water; 
and  about  the  same  on  eob,  about  two  hours  after  high  water.  At  the  north  end  of 
Old  Teakettle  Creek  the  maximum  mean  velocity  ^r  the  vertical  on  the  flood  is 
about  1.6  feet  per  second  at  about  two  hours  after  low  water  in  the  deep  channel  on 
the  east  side  while  the  corresponding  maximum  velocity  on  the  ebb  is  about  1.9 
feet  per  second  at  two  and  one-naif  hours  after  high  water,  but  in  the  shoaler  chan- 
nel along  the  west  side  of  the  creek.  In  the  nortn  end  of  New  Teakettle  Creek  the 
maximum  mean  velocity  for  the  vertical  toward  the  north  is  about  2  feet  per  second 
at  about  half  flood.  The  maximum  mean  velocity  for  the  vertical  toward  the  south 
at  this  place  is  a  little  more  than  2  feet  per  second  at  four  hours  after  high  water. 
On  the  center  of  the  crossing  north  of  the  mouth  of  New  Teakettle  Creek  on  the 
shoalest  part  of  the  channel  the  maximum  mean  velocity  for  the  vertical  toward 
Sapelo  is  about  1.3  feet  per  second  at  one  hour  after  high  water,  but  its  direction  is 
at  least  50  degrees  to  the  right  of  the  line  of  the  crossing.  The  maximum  mean  ve- 
locity for  the  vertical  of  the  current  toward  Sapelo  at  this  place,  which  follows  any- 
where near  the  direction  of  the  boat  channel,  is  about  0.7  foot  per  second  at  one  hour 
after  low  water.  The  maximum  mean  velocity  for  the  vertical  from  Sapelo  at  the 
center  of  this  crossing  is  less  than  0.2  foot  per  second,  and  at  two  hours  before  high 
water.  Farther  toward  the  southeast  on  this  crossing,  i.  «.,  about  300  feet  from  the 
right  bank  of  Mud  River,  the  velocities  toward  the  north  are  much  greater  than  on 
the  shoal  part  of  the  crossing,  particularly  while  the  ebb  flow  from  the  upper  end  of 
New  Teakettle  Creek  is  toward  the  north. 

At  one  hour  after  high  water  the  current  here  crosses  the  boat  channel  at  an  angle 
of  about  50  degrees,  and  has  a  mean  velocity  for  the  vertical  of  2^  feet  per  second.  An 
hour  later,  when  the  current  from  New  Teakettle  Creek  has  ceased,  the  mean  veloc- 
ity for  the  vertical  in  the  same  direction  at  this  place  is  about  2^-  feet  per  second. 
But  from  two  hours  after  high  water  the  current  on  this  crossing  dies  down  rap- 
idly, leaving  the  water  here  slack  at  half  ebb.  In  the  channel  in  Mud  River,  near 
the  pile  beacon,  about  2  miles  northeast  of  New  Teakettle  Creek,  the  maximum 
mean  velocity  for  the  vertical  on  the  ebb  is  about  1.65  feet  per  second  at  two  and 
one-half  hours  after  high  water.  The  flood  currents  at  this  point  were  not  meas- 
ured, as  they  were  much  lighter  than  those  of  the  ebb.  In  many  cases  both  bottom 
and  mean  velocities  were  determined,  and  the  mean  of  a  large'niimber  of  determi- 
nations indicates  that  at  most  places  the  bottom  velocity  can  be  taken  at  85  per 
cent  of  the  mean  velocity  for  the  vertical.  No  attempt  was  made  to  measure  the 
velocit^f  of  currents  in  Front  River.  It  is  only  necessary  to  state  that  for  the  outer 
two  miles  of  this  river  its  area  is  so  proportioned  to  the  tidal  basin  above  that 
neither  deposition  nor  cutting  is  taking  place. 

GENERAL  NOTES  ON  TIDAL  CURRENTS. 

It  will  be  noticed  that  in  Mud  River,  just  north  of  New  Teakettle  Creek,  the  current 
runs  toward  Sapelo  from  half  an  hour  before  until  nearly  four  hours  after  high 
water,  and  from  one  hour  before  until  three  and  one-fourth  hours  after  low  water, 
or  a  total  of  eight  and  one-half  hours.  The  current  runs  in  tlic  opposite  direction  for 
only  one  and  tnree-fourths  hours  from  about  three  and  one-half  hours  to  five  and  one- 
fourth  hours  after  low  water.    For  the  other  one  and  three-fourths  lunar  hours  the 


1306       REPORT   OF   THE   CHIEF    OF   ENGINEERS,  V.  S.  ARMY. 

water  is  slack.  For  the  eight  and  one-half  hoars  the  mean  velocity  toward  the 
northeast  is  %boat  0.6  feet  per  second ;  while  for  the  one  and  three-fourths  hours 
toward  the  south  the  mean  velocity  is  only  about  0.1  foot  per  second.  The  total  dis- 
charge across  this  line  toward  Doboy  is  only  about  4  or  5  per  cent  of  that  toward 
Sapelo.  Through  the  north  end  of  Now  Teakettle  Creek  the  tide  runs  to  the  north 
from  low  water  until  two  hours  after  high  water,  or  about  eight  hours,  against 
three  and  three-fourths  hours  toward  the  south.  Moreover^  the  water  is  deeper  dur- 
ing the  northward  than  during  the  southward  flow,  while  the  maximum  veloc- 
ities are  about  the  same,  No  direct  comparison  of  ebb  and  flood  discharges  was 
made  in  Old  Teakettle  Creek.  It  was  observed,  however,  that  the  flood  from  the 
south  ran  up  on  both  sides  of  the  shoal  at  the  mouth  of  the  creek,  but  mainly  through 
the  deeper  channel  along  the  east  side.  On  the  contrary,  the  current  to  the  south, 
while  it  is  very  strong  in  the  shoaler  channel  to  the  west,  is  weak  in  the  deeper 
one.  Without  doubt  much  more  water  comes  up  Old  Teakettle  also  than  goes  back 
again.  The  location  of  the  contours  on  the  river  bottom  at  the  mouth  of  Old 
'^akettle  Creek  would  indicate  that  an  excess  flow  toward  the  north  could  be  ex- 
pected. At  the  head  waters  between  Front  River  and  Scott  Creek  observations  made 
near  high  water  failed  to  show  any  tendency  toward  an  excess  flow  from  one  river 
to  the  other,  although  high  water  in  Scott  Creek  is  probably  fifteen  miniftes  earlier 
than  in  the  head  of  Front  River.  The  channel  connecting  Scott  Creek  with  Mud 
River  is,  however,  very  slight.  It  is  about  700  or  800  feetlong,  and  is  only  10  or  12 
feet  wide  on  top.  The  sides  of  this  connecting  channel  are  very  steep,  coming  to- 
gether in  a  deep  narrow  drain  at  about  1  foot  above  mean  low  water. 

POSITION  OF  A  SHIP  CHANNEL. 

The  possible  lines  of  improvement  in  the  direction  of  a  12-foot  ship  channel  be- 
tween Doboy  and  Sapelo  are  (1)  by  the  way  of  New  Teakettle  Creek  and  Mud  River; 
(2)  by  the  way  of  New  Teakettle  Creek  and  Front  River;  and  (3)  by  the  way  of  Ola 
Teakettle  Creek  and  I^ont  River.  Of  course  it  is  possible  to  develop  other  routes, 
but  no  other  route  is  practicable,  except  at  a  cost  to  far  exceed  that  on  any  one  of 
the  routes  mentioned  above. 

Soute  No.  1. — ^A  cut  on  any  possible  line  through  Mud  River  would  be  at  least 
24,000  feet  long.  The  depth  of  such  a  cut  would,  in  the  worst  places,  exceed  7  feet, 
and  would  average  for  the  whole  24,000  feet  about  5.3  feet  deep.  From  a  considera- 
tion of  the  directions  and  velocities  of  the  current  and  the  materials  forming  the 
bed  of  Mud  River  it  is  entirely  out  of  the  question  to  presume  that  a  cut  to  the  re- 
quired depth  from  the  mouth  of  New  Teakettle  Creek  to  Sapelo  Sound  would  remain 
open  even  while  it  was  being  made.  The  bottom  is  soft,  and  the  cross  corrents 
would  be  certain  to  fill  it  to  7  or  8  feet  at  mean  low  water  in  a  verv  short  time.  It 
is  also  out  of  the  question,  in  my  opinion,  to  attempt  to  increase  the  currents  through 
Mud  River  in  line  of  such  a  cut  by  spur  jetties,  except  at  an  expense  much  greater 
than  the  present  or  prospective  commerce  of  the  route  will  warrant.  That  part  of 
this  route  in  New  Teakettle  Creek  only  would  keep  open  to  the  proper  depth  after 
being  dredged  without  the  aid  of  works  of  contraction 

Eoute  No.  2. — The  route  by  the  way  of  New  Teakettle  Creek  and  Front  River  should, 
in  my  opinion,  cross  Mud  River  from  the  mouth  of  New  Teakettle  Creek  in  a  north- 
westerly direction  about  in  line  with  A  Q  &^d  a  point  400  feet  southwest  from  0rg. 
At  the  northwest  side  of  Mud  River  the  line  should  curve  to  the  right  for  about  2,400 
feet,  at  which  point  it  would  cut  into  the  nameless  creek  between  Mud  River  and 
Front  River.  From  this  point  the  line  should  extend  into  Front  River  at  about  50 
feet  west  from  A  ix  on  a  magnetic  north-and- south  line,  just  half  a  mile  in  length. 
In  order  to  carry  12  feet  at  mean  low  water  from  this  point  to  Sapelo  Sound  it  would 
•nly  be  necessary  to  lower  a  single  shoal  250  feot  long  to  the  depth  of  about  1  foot. 


APPENDIX    N RKPORT   OF   CAl'TAIxV   CAKTKK. 


1307 


following  table  allows  the  depths  of  water  below  and  the  heights  of  the  bank 
mean  low  water  on  this  route,  between  the  12-foot  curve  from  Dobo}-  and  the 
'urve  from  Sapelo,  at  point-s  400  feet  apart : 


Depth  at  or 

Depth  at  or 

deration 
ftbovemean 

Remarks. 

Dia- 
tance. 

elevation 
above  mean 

Remarks. 

1  low  water. 

low  water 

Feft 

■ 

Feet 

Feet. 

-12.0 

Creek  400  feet  wida. 

8.000 

+  6.9 

CroMinff  marsh. 

-10. 3 

8,400 

+  6.9 

Do. 

-14.2 

Creek  320  feet  wide. 

8,800 

+  6.9 

Do. 

-15.2 

9.200 

+  7.0 

Do. 

—12.8 

9,600 

+  7.0 

Do. 

-13.8 

Creek  350  feet  wide. 

10,000 

—12.9 

Creek  :ij0  feet  wide. 

1         -10.7 

Crc«-k  325  feet  wide. 

10,400 

—12.0 

Do. 

I         -25. 0 

Creek  300  feet  wide. 

10.  800 

-12.0 

Croek  325  feet  wid«w 

I         -22.1 

11.2«K) 

+  7.0 

CrusHing  marsh. 

1         —12.0 

11,600 

+  7.1 

Do. 

)         -9.7 

Creek  340  feet  wide. 

12.000 

-f  7.1 

Do. 

)         -14.8 

12,400 

+  7.1 

Da. 

)         -21. 0 

Creek  320  feet  wide- 

12.8<X) 

-15.8 

River  350  feet  widet 

)         -12. 0 

Creek  500  f*^t  wide. 

13,200 

-17.0 

RivtT  4,')0  feet  wide. 

)         -  7.0 

CroMiue  Mud  River. 

13.600 

—16.0 

KivtTtKX)  ftM't  wide. 

)         —  0.7 

Do. 

14,000 

—14.8 

River  700  feet  wide. 

)         -  1-4 

Do. 

14.400 

-13.8 

River  C.'iO  feet  wide. 

)         -2.4 

Do. 

14,800 

-12.0 

River  00(J  feet  wide. 

)         —4.0 

Do. 

15,000 

—11.2 

River  6<)0  feet  wide. 

)         +«.» 

Do. 

15,200 

-13.5 

River  550  feet  wide. 

»Dee688arj  cuts  on  this  route,  in  order  to  give  12  feet  at  mean  low  water,  would 
follows:  From  0  to  800  feet  a  cut  on  an  averajje  of  1.7  feet  deep  would  be  re- 
d.  From  800  to  2,300  feet  the  water  is  now  from  12  to  15.5  feet  deep.  From 
to  2.600  feet  a  cut  about  1.5  feet  deep  would  be  necessary  in  order  to  give  the 
rwi  depth.  From  2,600  to  3,600  feet  the  water  is  now  from  12  to  24  feet  deep. 
Teek  bottom  from  3,600  to  4,100  feet  would  need  lowering  bv  about  2  feet.  For 
jxt  1.100  feet  from  12  to  22  feef  is  found  at  low  wat^r.  From  5,200  to  7,r>00  feet 
liBg  Mud  River  J  the  water  is  from  0.5  to  12  feet  deep.  A  cut  for  this  2,300 
Tould  average  about  8.7  feet  deep.  For  the  next  2,300  feet,  or  to  the  edge 
)  intervening  creek,  a  cut  through  the  marsh  would  averajre  about  19  feet 

In  the  channel  of  the  creek  mentioned,  from  9,800  to  11, (XX)  feet,  there  is 
for  800  feet  a  sufficient  depth  of  water.  For  the  next  1,400  feet  a  cut  through 
anih  to  the  bank  of  Front  River  about  19  feet  deep  would  be  nece8.sary. 
ne  strikes  Front  River  at  about  12,500  feet  and  deep  water  in  that  stream  at  5 
rther.  For  tli«  next  2,250  feet  the  water  i.s  from  12  to  18  feet  deep,  beyond 
point  a  shoal  250  feet  long  would  require  deepening  about  1  foot.  The  total 
on  this  line  between 'the  extreme  12-foot  areas  would  be  about  15,050  feet.  Of 
(tance  6,650  feet  carry  12  fe^t  or  more  of  water,  while  the  total  length  of  the 
jy  cut  would  be  about  8,400  feet.  Of  the  total  length  of  cut  3,700  feet  only 
b«  through  the  unbroken  marsh,  while  4,700  feet  would  be  in  the  bed  of  one 
four  streams  through  which  the  route  passes.  For  the  3,700  feet  through  the 
;he  cut  would  average  19  feet  deep. 

«  Mud  River,  a  distance  of  2,300  feet,  the  cut  would  average  8.7  feet  deep, 
>r  the  remaining  2,400  feet  the  depth  of  the  cut  would  average  about  2.5  feet. 
lade  through  the  materials  composing  this  marsh  would  stand  without  cav- 
liding,  wiUi  side  slopes  of  1  on  2.  The  cubic  contents,  in  place,  of  such  a 
eet  deep  at  mean  low  water  and  100  feet  wide  on  the  bottom,  with  side  slopes 
2,  as  above  stated,  would  be  slightly  less  than  475,000  cubic  yards.  Such  a 
>68  Mud  River  on  the  line  proposed  would  be  at  right  angles  to  the  prevail- 
rents  in  that  stream.  In  order  to  prevent  a  cut  at  this  place  from  tilling  up, 
i  b«  necessary  to  build  a  dam  or  training  wall  entirely  across  Mud  River, 
for  the  most  part  to  the  axis  of  the  cut.  Such  a  training  wall  should  be  on 
jase  and  should  be  brought  up  to  about  5  feet  above  mean  low  water,  except 
>  mouth  of  New  Teakettle  Creek,  where  it  should  be  left  down  to  about  6 
>"wr  mean  low  water  for  a  width  of  about  100  feet.  Such  a  wall  would  not 
re  to  concentrate  the  flow  in  the  direction  of  the  cut  on  this  croHsing,  but 
revent  heavy  northeast  storms  from  filling  up  the  cut.  A  gap  100  feet  wide 
it  deep  in  the  wall  would  serve  as  a  channel  for  smaller  boats,  and  also  act 
Y  Talve  against  excess  pressure  from  either  direction.  The  opening  being  on 
if  the  present  deep  pocket  along  the  right  bank  of  Mud  River,  it  would  not  be 

to  do  any  harm  to  the  channel.    In  order  to  properly  direct  the  flow  of 
ron^li  the  out  across  Mnd  River;  it  would  doubtless  be  necessary  also  tocou- 
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stmct,  on  the  opposite  side  of  the  cut,  a  low  training  wall  on  a  wide  base  extendin 
from  the  north  side  of  the  river  about  1,800  feet  toward  tlie  head  of  New  Tcake 
Creek.    The  upper  end  of  Mud  River  being  cut  off  from  Sapelo  Sound,  and  the  ex 
cess  flow  being  toward  the  north,  will  increase  the  flood  as  well  as  the  ebb  velociti' 
in  New  Teakettle  Creek  and  give  a  much  stronger  ebb  flow  toward  the  north  in  th 
cut  than  toward  the  south.    The  dividings  between  Doboy  and  Sapelo  on  the  lin 
of  this  route  would  doubtless  range  from  near  the  mouth  of  Marsh  Creek  to  th^ 
nameless  creek  in  the  middle  of  the  deep  cut,  being  at  the  latter  place  a  greater  p 
of  the  flood  and  at  the  junction  of  Mud  River  and  New  Teakettle  Creek  daring 
greater  part  of  the  ebb. 

In  order  to  increase  the  flow  of  Front  River  as  much  as  possible  between  the  mout 
of  such  a  cut  and  Sapelo  Sound,  the  bed  of  the  nameless  creek  across  which  the  rou 
would  run  should  be  employed  as  a  reservoir  tributary  to  Fron,t  River  only.  This  creeT  ^ 
could  be  used  as  a  dumping  ground  for  the  cut  for  its  whole  length,  after  which  a  p 
dam  should  be  placed  across  the  creek  at  some  shoal  point  as  remote  from  the  cut 
possible,  completely  separating  the  middle  of  the  cut  from  Mud  River.  The  b 
of  neither  New  Teakettle  Creek  nor  the  outer  end  of  Front  River,  being  well  pi 
tected  by  bunch  oysters,  will  be  materially  eroded  by  any  amount  of  water  wM 
may  be  thrown  into  these  streams  by  opening  up  the  cut  and  placing  a  dam  aci 
Mud  River.  It  would  not  be  necessary,  in  my  opinion,  to  dredge  out  the  cut  so  wl 
nor  so  deep  between  New  Teakettle  Creek  and  Front  River.  A  much  smiUler  cut, 
one  9  feet  deep  at  low  water  and  50  feet  wide  on  the  bottom  by  100  feet  wide  on 
would,  with  a  dam  across  Mud  River  a«  mentioned  above,  enlarge  itself  to  the 
quired  width  and  depth  in  a  few  months'  time.  The  cubic  contents  of  this  smaM. 
cut,  in  place,  between  New  Teakettle  Creek  and  Front  River,  including  the  ne(^ 
sary  cuts  in  both  of  these  streams,  to  12  feet  at  mean  low  water  and  100  feet  wid^ 
the  bottom  will  be  only  about  225,000  cubic  yards,  or  less  than  half  the  contents 
the  proposed  cut  12  feet  deep.  Even  if  the  cut  were  made  at  once  12  feet  deep^ 
mean  low  water  and  100  feet  wide  on  the  bottom,  and  the  dam  across  Mad  Rb.  ^v 
raised  only  high  enough  to  keep  the  cut  on  that  crossing  open,  it  could  be  ccto-n 
dently  expected  that  within  a  few  years  the  cut  between  New  Teakettle  Creek 
Front  River  would  wash  out  to  at  least  the  present  dimensions  of  the  former  stre^iL..^, 
that  is,  to  at  least  300  feet  wide  on  the  top  and  150  to  200  feet  wide  on  the  bottom,  s^'zi.a 
12  to  18  feet  deep.  In  my  opinion,  the  materials  eroded  frx)m  the  smaller  cut  would  zxot 
be  deposited  in  any  place  in  or  adjacent  to  the  channel  in  either  direction.  If  sxi-cli 
a  cut  once  well  started  will  enlarge  itself  naturally,  and  if  the  eroded  materials  ^^^^^^ 
not  interfere  with  the  channel  in  other  parts  of  the  route,  it  follows  that  it  w€>xLl<i 
be  unwise  to  expend  a  sum  sutflcient  to  cut  at  once  the  ship  channel  to  its  prop^i^ 
size.    Nature  will  do  the  work  as  well,  and  at  no  expense. 

Moute  No.  S. — On  the  route  between  Doboy  and  Sapelo,  by  the  way  of  the    Old 
Teakettle  Creek  and  Front  River,  beginning  with  the  12-foot  curve  from  Do  1x^7 
Sound,  a  cut  would  be  required  in  the  wide-spread  of  Old  Teakettle  Creek  2,600   £«^t 
long,  averaging  3.2  feet  deep.    For  the  next  7,700  feet  to  the  head  of  Old  Teake^l^J^® 
Creek,  from  12  feet  to  33  feet  of  water  are  found.    From  this  i^oint  to  the  north  ^J-^* 
of  Mud  River  at  Scott  Creek,  a  distance  of  2,800  feet,  a^cut  would  be  necessary   ^' 
the  entire  distance,  averaging  3.3  feet  deep.    For  the  next  4,200  feet  to  a  poii'fe    ^° 
Front  River  300  feet  south  of  A  xn,  a  cut  about  19.4  feet  deep  should  be  made.   F'y*^™ 
the  cubic  contents  of  this  heavy  cut  the  present  bed  of  Scott  Creek  and  Front  K.i'^^f 
at  the  few  places  touched  would  take  out  but  comparatively  little.    For  the  xi^^ 
4,100  feet  the  river  bottom  would  necessarily  require  lowering  from  0  to  12  feet^^    ^° 
average,  no  doubt,  of  6  feet.    Then  follows  a  pocket  1,700  feet  long  and  from  X^    *^ 
20  feet  deep,  after  which  a  shoal  about  700  feet  long,  carrying  about  10  feet  of  wn't^^f 
is  found.    Then  comes  400  feet  of  deep  water  and  300  feet  of  shoal,  after  whict*  * 
stretch  of  4,000  feet,  carrying  12  to  24  ^et  of  water,  is  met  with  before  the  final  bIo^ 
of  route  No.  2,  250  feet  long,  is  reached.    On  this  route  is  a  total  length  of  alK^*^' 
15,000  feet  of  shoal  with  about  13,800  feet  of  deeper  water.    The  cubic  contents  o-^^* 
cut  on  this  route  would  be  far  in  excess  of  that  on  route  No.  2.    In  addition  to^^^^? 
excavation  required,  a  high  training  wall  would  be  necessary  across  Mud  River  ji^_^^ 
east  of  the  mouth  of  Old  Teakettle  Creek,  and  a  number  of  long  spur  jetties  wor  ^^ 
be  neeessary  to  properly  concentrate  the  water  in  a  channel  across  the  wide-spi 
of  Old  Teakettle  Creek. 

Compared  with  the  advantages  of  route  No.  2,  the  merits  of  routes  Nos.  1  and 
disappear . 

COMMERCE. 

The  commercial  value  of  a  ship  channel  between  Doboy  and  Sapelo  is,  in  ih< 
main,  measured  by  the  amount  of  a  certain  class  of  exports  and  imports  of  thepo 
of  Darien,  Ga.    The  following  table,  collected  from  various  sources,  showa  approxi 
mately  the  commerce  of  Darien : 
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md  imports  for  the  port  of  Darien,  Oa.,  for  ihe  fiscal  year  ending  June  SO,  1891, 


Article. 


e« barrels. 

bales. 

feet. 

basbels . 


ous 


Amoimt. 


24,060 

1,000 

83,234.000 

100, 000 


Tons. 


5,500 

250 

160,000 

2,500 

3,000 


171,250 


Yalue. 


$160,650 

40,000 

749, 106 

100,000 

100,000 


1, 149, 756 


)miner^  of  this  year,  as  compared  with  that  for  the  previons  year,  shows  a 
crease  in  the  quantity  of  lumber,  while  the  total  tonnage  of  naval  stores, 
ice,  and  miscellaneous  ^oods  shows  an  increase  of  about  ^  per  cent, 
iue  of  a  12-foot  channel  for  seagoing  vessels  between  Doboy  and  Sapelo  over 
7-foot  channel  is  measured  by  only  a  certain  proportion  of  the  lumber  pass- 
>ort  of  Darien,  as  given  in  the  above  table.  The  need  of  such  a  ship  channel 
boy  to  Sapelo  is  to  sive  through  the  latter  sound  a  better  outlet  to  the  sea 
y  vessels  loaded  wiui  lumber  than  now  exists  over  the  shoal  bar  at  the  en- 
f  Doboy  Sound.  The  mayor  of  Darien  reports  that  of  the  83,234,000  feet  of 
)assing  Doboy  for  the  last  fiscal  year  only  56,811,000  feet  were  carried  to  sea 
I  Doboy  Bar.  Of  the  remainder  16,074,000  feet  were  towed  or  drifted  to  the 
d  west  to  sea  through  St.  Simon  Bar,  while  10,349,000  feet  were  towed  to  the 
rafts  and  found  an  outlet  through  Sapelo.  If  deep-draft  ships  loading  at 
T  Doboy  could  go  to  sea  through  the  proposed  ship  channel  and  bapelo  Sound 
aid  drive  from  the  principal  lumber  port  of  the  South  Atlantic  coast  the 
tr  coasting  boats  which  now  carry  the  bulk  of  the  lumber  exported.  Deep- 
its  will  carry  this  lumber  at  a  figure  much  lower  per  thousand  feet  thaujiow 
among  the  boats  of  lighter  drafb  which  are  able  to  pass  Doboy  Bar  in  safety.  It 
reasonable  to  suppose  that  soon  after  the  opening  of  such  a  ship  channel  from 
9  Sapelo,  in  connection  with  the  improvement  of  Darien  River  between  Da- 
Doboy.  which  is  now  going  on,  at  least  60,000,000  to  75,000,000  feet  of  lum- 
annuadly  find  its  way  to  sea  through  this  route.  A  saving  in  freight  of  only 
per  thousand  feet  of  lumber  by  deeper-draft  boats  through  Sapelo  would  no 
ipay  the  cost  of  the  construction  of  such  a  ship  channel  within  three  or  four 
ter  its  completion. 

I  here  to  express  my  obligations  to  Mr.  J.  L.  Van  Ornum,  assistant  engineer, 
?ed  in  this  survey  in  the  capacity  of  transit  man,  for  his  hearty  cooperation 
lable  assistance, 
dry  respectfollyi  your  obedient  servant^ 

Geo.  W.  Brown, 
AMsistant  Engineer. 
0.  M.  Carter, 
}rpi  of  Engifieers,  U.  8.  A, 


N  la. 

[Printed  in  Honse  Bz.  Doo.  Ko.  41,  Fifty-second  Congress,  first  session.) 

(ilNAEY  EXAMINATION  OF  INSIDE  ROUTE  BETWEEN  SAVANNAH, 
tGIA,  AND  FERNANI?INA,  FLORIDA,  WITH  A  VIEW  OF  OBTAINING  A 
MBOAT  CHANNEL  OF  SEVEN  FEET  DEPTH  AT  MEAN  LOW  WATER. 

United  States  ENaiNEBB  Office, 

Savannah,  Oa.,  November  25, 1890, 

BBAL:  In  compliance  with  Department  letter  dated  September 
0, 1  have  the  honor  to  submit  the  following  report  of  a  prelimi- 
xamination  of  "the  inside  route  between  Savannah,  Ga.,  and 
idina,  Fla.,  with  a  view  of  obtaining  a  steamboat  channel  of  7 
pth  at  mean  low  water." 

location  of  this  route  is  shown  by  a  dotted  line  on  Coast  Survey 
S^os.  156  and  157,  to  which  I  respectfully  refer  for  details.  Through- 
)  greater  portion  of  the  route  are  found  ample  widths  and  depths 
imboat  navigation.  Depths  less  than  7  feet  at  mean  low  water 
nd  at  the  following  places:  (1)  Komerly  Marsh j  ^2)  Mud  BiN^\ 


/% 
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(^)  Little  Mud Eiver;  (4)  Jekyl  Creek:  (5)  The  Dividings.  In  Frederics 
Creek,  about  1  mile  above  Frederica  Landing,  the  channel  is  obstructed 
by  oyster  beds.  Some  slight  shoaling  has  also  taken  place  at  the  mouth 
of  Adams  Creek. 

At  two  of  the  localities,  viz,  llomerly  Marsh  and  Jekyl  Creek,  work 
has  already  been  done  by  the  L^uited  States.  There  is  now  a  mean  low- 
water  depth  at  the  former  place  of  4.8  feet,  and  at  the  latter  of  5.5  feet 
For  detailed  descriptions  of  the  condition  of  these  localities,  I  respect- 
fully refer  to  my  last  annual  report. 

At  Mud  River  there  is  for  nearly  4  miles  a  mean  low- water  depth  of 
only  about  4  feet.  Near  the  southern  end  of  Little  Mud  River  there  is 
a  shoal  with  a  depth  of  about  6  feet  at  mean  low  watef.  At  "  The 
Dividings,"  near  the  mouth  of  Crooked  River,  there  is  a  depth  of  about 
5.5  feet  at  mean  low  water. 

I  have  not  been  able  to  obtain  any  reliable  information  relative  to  the 
value  of  the  commerce  passing  through  this  route.  Two  steamers  per 
week  ply  on  this  route  between  Fernandina  and  Savannah,  fourteen 
per  week  between  Brunswick  and  river  points,  and  one  daily  between 
Brunswick  and  Fernandina.  Vessels  are  often  towed  over  portions  of 
this  route  to  avoid  rough  weather  at  sea,  and  it  is  also  navigated  by 
many  small  craft  carrying  rice,  naval  stores,  oysters,  and  fish.  The 
value  of  the  commerce  passing  through  this  route  has  been  variously 
estimated  at  from  $200,000  to  $400,000  per  annum.      " 

Two  important  points  on  this  route  have  already  been  deemed  worthy 
of  improvement  by  the  United  States,  viz,  Romerly  Marsh  and  Jekyl 
Creek,  and  I  am  of  the  opinion  that  for  all  of  the  reasons  sUited  the 
obstructions  to  navigation  at  tlie  other  points  mentioned  should  also 
be  removed. 

Among  other  advantages  to  be  derived  from  the  proposed  improve- 
ment are  that  steamers  now  plying  on  this  route  could  run  on  schedule 
time,  and  vessels  that  now  have  to  go  to  sea  could  be  towed  to  coast- 
wise ports  over  this  route,  thus  avoiding  the  risk  of  encountering  strong 
weather  at  sea. 

The  military  importance  of  this  route  has  already  received  attention, 
and  need  not  be  stated  here. 

The  estimated  cost  of  surveys  upon  which  to  base  plans  and  esti- 
mates of  improvements  is  $1,000. 

Very  respectfully,  your  obedient  servant, 

O.  M.  Carter, 
First  Lieutenant^  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8.  A. 

(Through  Col.  William  P.  Craighill,  Corps,  of  Engineers,  Division 
Engineer,  Southeast  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Baltimore,  Md.j  Novemher  28, 1890, 

Eespectfully  submitted  to  the  Chief  of  Engineers. 
In  view  of  the  facts  and  reasons  set  forth  in  the  report  of  the  1 
engineer  of  November  2o,  1890,  and  of  my  own  personal  knowledge, 

consider  the  inside  route  between  Savannah,  6a.,  and  Fernandina,  Fla 

worthy  of  improvement,  including  the  present  and  prospective  needs  (^^ 
commerce. 

Wm.  p.  Craiohu-l, 
CoUmely  Corps  of  Engineers. 
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SURVEY  OF  INSIDE  ROUTE,  BETWEEN  SAVANNAH,  GEORGIA,  AND  FER- 

nandina,  florida,  with  a  view  of  obtaining  a  steamboat  chan- 
nel of  seven  feet  depth  at  mean  low  water. 

-  United  States  Engineer  Office, 

Savannahj  Oa.,  November  25, 1891. 

General  :  In  accordance  witli  the  requirements  of  section  17  of  the 
river  and  harbor  act  of  ^ptember  19,  1890,  and  instructions  fix)m  the 
Chief  of  Engineers,  dat^d  November  29, 1890, 1  have  the  honor  to  sub- 
mit herewith  my  report  upon  the  survey  of  the  "  inside  route  between 
Savannah,  Ga.,  and  Femandina,  Fla.,  with  a  view  of  obtaining  a  steam- 
boat channel  of  7  feet  depth  at  mean  low  water,"  together  with  a  project 
for  its  improvement  and  an  estimate  of  the  cost  of  the  same.  A  brief 
description  of  the  aim  of  the  proposed  improvement  and  some  facts  re- 
lating to  its  commercial  imi)ortance  are  given  in  my  report  upon  the 
preliminary  examination,  dated  November  25, 1890,  to  which  I  respect- 
fully refer. 

The  location  of  this  route  is  shown  by  a  dotted  line  on  current  Coast 
Survey  Charts  Nos.  156  and  157,  to  which  reference  is  respectfully 
made  for  details  in  connection  with  the  following  description.   The  route 
leaves  the  Savannah  Kiver  by  St*  Augustine  Creek  and  following  Wil- 
mington River,   reaches  Romerly  Marsh,  through  which  two  routes 
exist — ^the  old  one  through  Romerly  Marsh  Creek,  very  crooked  and 
narrow,  and  almost  impracticable  at  low  water,  and  the  new  route 
through  Dead  Mans  Hammock  Creek  and  the  dredged  cut  connecting 
the  same  with  Wassaw  Creek,  through  the  latter  and  Odingsell  River 
to  Adams  Creek  where  it  joins  the  first  route.    From  Romerly  Marsh  the 
route  traverses  the  following  streams,  or  portions  of  them,  viz,  Adams 
Creeek,  Vernon  River,  Ogeechee  River,  Florida  Passage,  and  Bear  River; 
then  crosses  St.  Catherines  Sound  and  follows  North  Newport  River  (or 
Walburg  Creek),  Johnsons  Creek,  and  South  Newport  River  into  Sa- 
pelo  Sound.    In  all  parts  of  the  route  just  described,  south  of  Romerly 
Marsh,  the  depths  exceed  7  feet  at  mean  low  water,  ranging  generally 
from  10  to  20  feet  and  often  exceeding  the  latter  depth.    On  leaving 
Sapelo  Sound,  the  most  serious  obstruction  of  the  entire  route  is  foimd 
in  the  long  stretch  of  shallow  water  in  Mud  River,    For  a  distance  of 
i        over  3.5  nules  the  depth  is  less  than  7  feet;  the  mean  depth  is  5.8  feet, 
and  the  least  depth  4.8  feet,  all  referred  to  mean  low  water.    From  Mud 
fiiver  the  channel  follows  New  Teakettle  Creek,  crosses  Doboy  Sound, 
*nd  enters  North  River,  thence  through  a  portion  of  Rockdedundy 
^iver,  reaches  Little  Mud  River,  in  which  there  is  a  shoal  of  small  ex- 
tent carrying  slightly  less  than  7  feet  at  mean  low  water.    Crossing 
^Itiunaha  Sound  the  channel  continues  through  Buttermilk  Sound  and 
^^ederica  Creek  into  St.  Simon  Sound.    About  1  mile  north  of  Fred- 
^rica  Landing  the  channel  is  narrow  and  is  partially  obstructed  by 
oyster  beds. 

Entering  Jekyl  Creek  from  St.  Simon  Sound  two  shoals  are  encoun- 

^^^,  one  just  outside  the  entrance  and  the  other  inside,  at  the  point 

"wliere  the  creek  widens.    The  least  mean  low-water  depths  on  those 

Raoals  are  4.8  feet  on  the  former  and  5.3  feet  on  the  latter.    The  route 

.       crosses  St.  Andrews  Sound  by  a  detour  seaward  around  the  middle 

L       ground,  and  thence  by  way  of  Cumberland  River  and  Cumberland  Sound 

F       t^^he«  Femandina,  Fla. 

^         From  Jekyl  Creek  southward  the  depths  are  ample,  exceeding  in 
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most  places  10  feet  at  mean  low  water,  and  nayigation  is  easy,  except 

at  one  i)oint,  known  as  "TheDmdmgs,''at  the  mouth  of  Crooked  Elver* 
At  that  point  a  sharp  turn  of  more  than  100  degrees  is  made  by  the 
channel  in  passing  Horseshoe  Shoal.  The  least  channel  depth  is,  how- 
ever, fully  7  feet  at  mean  low  water,  and  greater  depths  are  found  on 
either  side  of  the  shoal.  Were  the  channel  properly  marked  by  ranges 
and  buoys  no  difficulty  in  na^gating  it  should  be  experienced. 

The  distance  from  Savannah  to  Eernandina«  by  the  inside  route  just 
described  is  about  160  miles. 

Touching  at  Darien  en  route  increases  the  distance  by  about  20  miles, 
and  at  Brunswick  by  about  12  miles. 

The  survey  of  the  inside  route  was  made  under  my  direction  in 
April  and  May,  1891,  by  Mr.  George  W.  Brown,  assistant  engineer. 

Detailed  surveys  were  made  at  the  following  points:  Bomerly  Ma^rsh, 
Mud  Eiver,  Little  Mud  Eiver,  Jekyl  Creek,  and  "The  Dividings.'' 

The  methods  employed  in  the  survey  are  similar  to  those  described 
in  my  report  upon  the  survey  of  the  inside  route  between  Doboy  Sound 
and  Sapelo  Sound,  dated  October  5, 1891,  to  which  I  respectfully  refer. 

ROMERLT  ^ARSH. 

Wdssaw  Creek  route, — ^With  a  view  to  determining  the  best  route  for 
an  improved  channel  through  Eomerly  Marsh,  two  Unes  were  surveyed, 
viz,  the  present  channel  through  the  dredged  cut  and  Wassaw  Creek 
and  a  route  from  Romerly  Marsh  Creek  through  Habersham  Creek,  the 
head  of  which  is  separated  by  a  narrow  strip  of  marsh  land  from 
OdJDgsell  Eiver. 

The  first-named  route  was  opened  under  the  direction  of  Congress 
between  the  years  1883  and  1886  by  the  dredging  of  a  cut  through  the 
marsh  between  Dead  Mans  Hammock  Creek  and  Wassaw  Creek,  and 
by  deepening  the  latter  at  Shoals  No.  1,  ^NTo.  2,  and  No.  3.  For  details 
in  reference  to  its  construction,  I  respectfully  refer  to  the  annual  reports 
of  the  Chief  of  Engineers,  TJ.  o.  Army.  The  total  length  of  continuous 
cut  is  4,117  feet,  3,547  feet  of  which  are  through  solid  marsh  and  570 
feet  at  the  head  of  Wassaw  Creek.  The  cut  is  from  90  to  110  feet  wide 
at  the  low-water  and  about  140  feet  wide  at  the  high-water  line.  The 
surface  of  the  marsh  is  at  about  the  level  of  mean  high  water,  except 
at  the  southern  end  of  the  cut,  where  it  joins  Wassaw  Creek  in  a  low 
marsh,  scarcely  half  of  which  rises  above  the  level  of  mid-tide.  The 
depth  of  water  in  the  cut  exceeds  7  feet  at  only  one  point,  1,100  feet 
from  the  northern  end,  where  it  is  7.1  feet.  The  mean  depth  through- 
out the  cut  is  5.8  feet,  and  the  least  depth  is  5.2  feet,  at  points  about 
800  feet  from  the  northern  end  and  600  feet  from  the  southern  end. 
For  a  length  of  about  200  feet  on  Shoal  No.  3,  and  800  feet  on  Shoi 
No.  2  the  depth  is  less  than  7  feet,  the  minimum  mean  low-water  depthi 
being  6.7  feet  on  the  former  and  6.3  feet  on  the  latter. 

The  material  at  the  bottom  of  the  cut  is  mud,  clay,  and  fine  8an< 
mud  and  sand  predominating.    The  banks  are  of  mud  and  a  little  sani 
except  at  Dead  Mans  Hammock,  where  they  are  of  clear,  fine  sand. 
Shoal  No.  3  the  bottom  is  of  sand  and  clay  or  hard  mud.     At  Sho    fc-i> 
No.  2  it  is  softer,  containing  more  mud. 

The  mean  range  of  tide  in  the  cut,  as  approximately  determined 
only  a  few  observations,  is  about  6.8  feet.    The  tidal  currents  are 
irregular,  owing  to  the  fact  that  the  tides  from  Wassaw  Sound  and 
sabaw  Sound  meet  near  the  southern  end  of  the  cut.    Current  obser^rs- 
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tioxms  were  made  on  May  8,  daring  a  spring  tide  with  a  range  of  9.1 
feet^  the  mean  tidal  range  being  6.8  feet.  The  results  obtained  do  not 
thei-efbre  correspond  to  mean  tidal  conditions.  At  low  water,  on  the 
dat^e  considered,  an  area  of  slack  water  prevailed  throughout  the  south- 
ertk  lialf  of  the  cut  and  the  upper  two-thirds  of  a  mile  in  Wassaw 
Creek,  from  which  area  ebb  currents  still  ran  slowly  toward  the  north 
and  south.  An  hour  later  the  currents  had  been  reversed,  and  slow 
flood  currents  were  running  both  in  the  cut  and  the  creek  toward  a  slack- 
watser  area  at  the  point  where  the  cut  and  the  creek  meet.  For  a  time 
tie  current  from  the  north  then  overpowers  that  from  the  south  and 
drixres  the  area  of  slack  water  doi?^  the  creek  about  3,000  feet,  where 
It  T'emains  until  about  half  tide,  when  the  low  marshes  and .  mud  flats 
*t  tilie  head  of  Wassaw  Creek  become  flooded  and  the  currents  flow 
"^tili  increased  velocities  from  both  directions  to  cover  the  greatly  in- 
cre^bsed  area,  and  meet  at  the  mouth  of  the  large  branch  of  Wassaw 
Cr^^k  about  600  feet  from  the  cut. 

Lose  conditions  prevail  until  nearly  high  water,  when  the  current 

Wassaw  Creek  predominates  for  a  time  and  drives  the  slack-water 

back  into  the  cut  about  1,000  feet.    Half  an  hour  after  high  water 

J^^  cnrrents  change  and  until  half  ebb  divide  at  the  mouth  of  the  large 

ich  of  Wassaw  Creek  and  flow  in  both  directions  toward  the  sea. 

ff  this  Wassaw  Creek  alone  drains  its  large  branch,  as  well  as  the 

*<>'*X"t;liem  end  of  the  cut,  and  the  slack-water  area  moves  gradually 

J^^^^'ttward  until  it  reaches  the  middle  of  the  cut.    At  one  hour  before 

^^^  water,  however,  the  currents  again  divide  at  the  mouth  of  the  large 

P^Si^ch,  and  finally  disappear  at  slack  low  water.    In  the  cut  the  max.- 

J^^^^xm  flood  velocity  was  ibund  to  be  about  2.6  feet  per  second  at  three 

ho'^xis  after  low  water,  with  a  bottom  velocity  of  about  2  feet,  and  the 

m^ic^iianm  ebb  velocity  to  be  about  1.2  feet  per  second  at  two  hours  after 

^^"fc  water,  with  a  bottom  velocity  of  about  1  foot.    Id  Wassaw  Creek 

^^*ow  the  large  branch  the  maximum  flood  velocity  was  only  0.9  of  a 

^^J5>'t;  per  second  at  one  hour  before  high  water,  with  a  bottom  velocity 

^  0.7  of  a  foot,  and  the  maximum  ebb  velocity  was  1.85  feet  per  second 

^^"•^0  and  one-half  hours  after  high  water,  with  a  bottom  velocity  of 

}^  ieet.    The  condition  of  slack  water  which  prevails  at  the  head  of 

^«fc«8aw  Creek  and  the  southern  end  of  the  cut  for  at  least  one-half  of 

'^^  time  is  a  fruitftd  source  of  shoaling,  and  the  pocket  which  existed 

^^  'the  head  of  the  creek  with  a  low-water  depth  of  12  feet  when  the  cut 

^^^  opened,  has  shoaled  so  that  the  present  depths  are  only  from  5  to 

^  ^^Bet    Shoaling  has  also  taken  place  throughout  the  entire  cut,  owing 

l^x^y  to  the  degradation  of  the  banks  and  partially  to  the  material 

Dtx>iiglilj  in  by  the  strong  flood  currents  which  the  weaker  ebb  is  unable 

^  i^move.    The  mean  deptb  in  the  cut  at  its  completion  was  7.2  feet, 

^^  the  least  depth  6.1  feet.    At  present  the  mean  depth  is  but  5.8 

^t;  and  the  least  depth  5.2  feet,  showing  a  fill  in  the  cut  alone  of  over 

*f^»O00  cubic  yards  of  material.    The  cut  has  widened  at  the  high-water 

™^e  by  from  5  to  25  feet  in  the  northern  half,  and  from  20  to  40  feet  in  the 

wmthem  half.    The  shoaling  was  very  rapid  during  the  first  two  years 

*ftex  the  completion  of  the  cut.    Since  then  it  has  been  slower,  but 

continuous  at  the  rate  of  about  0.2  of  a  foot  per  year. 

The  permanent  improvement  of  this  channel  can  be  accomplished 

only  by  continuous  dredging,  since  there  is  no  feasible  method  of  chang- 

^^he  tidal  conditions  so  as  to  promote  natural  scour. 

.The  quantities  of  material  necessary  to  be  removed  by  dredging  to 

Pvc  a  depth  of  7  feet  at  mean  low  water  in  a  channel  50  feet  wide  at 

ENG  92 83 
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the  bottom,  with  side  slopes  not  greater  than  1  on  2,  are  as  follows,  viz: 

Cnbtoyvdir 

In  the  cut  proper 35,000 

AtShoalNo.S 4,000 

At8hoalNo.2 5,000 

Shoal  between  Nos.  2  and  3 •. 3,000 

Total 47,000 

Estimating  the  cost  of  dredging  at  25  cents  per  cubic  yard  in  plaoeu 
and  allowing  15  per  cent  for  eitgineering  and  contingencies,  the  total 
cost  of  the  Improvement  would  be,  in  round  numbers,  $13,500. 

There  is,  however,  no  reason  to  believe  that  the  new  channel  would 
be  any  more  permanent  in  character  than  it  has  proved  to  be  in  the 
past.  The  to^  amount  of  material  to  be  dredged,  as  given  above,  rep- 
resents approximately  the  amount  of  filling  that  has  ts^en  place  during 
the  past  five  years.  Should  the  shoaling  continue  at  the  same  rate, 
there  would  be  required  an  annual  expenditure  of  from  $2,000  to  $3,000 
to  maintain  tlie  improved  channel. 

ESTIMATES. 

Dredging  47,000  cable  yards  in  place,  at  25  cents $11, 750. 00 

Engineering  and  contingencies,  15  per  cent 1, 762. 

Total 13,512. 

Estimated  annual  expenditure  for  maintenance,  $2,500,  interest  at  5  i>er 
cent  on 50,000. 

Aggregate - 63,512. 

Habersham  Greek  route, — ^The  second  route  surveyed  through  Roi 
erly  Marsh  is  by  way  of  Habersham  Greek,  and  a  proposed,  dredj 
cut  through  the  narrow  strip  of  marsh  between  the  head  of  the  ci 
and  OdingseU  Biver.  Habersham  Greek  branches  from  Bomerly  MaraE-^ 
Greek  about  1.5  miles  west  of  the  mouth  ai  Dead  Mans  Hammock  Creed 
and  extends  nearly  due  south,  almost  cutting  across  the  narrowest  poi 
tion  of  the  marshes  lying  between  Eomerly  Marsh  Greek  and  Odini 
sell  Eiver.  This  route  will  torm  the  shortest  available  one  between  _ 
mouth  of  Eomerly  Marsh  Creek  and  the  head  of  Adams  Greek,  wit- 
greater  probabilities  of  self-maintenance  than  any  other.  The  distan< 
between  the  above-mentioned  points  via  the  present  cut  and  Wassa^^ 
Creek  is  8.3  miles;  through  the  <'01d  Marsh  "route  it  is  4.3  mile^S 
while  by  the  Habersham  Creek  route  it  would  be  only  3.3  miles. 

The  main  stem  of  the  creek  is  4,400  feet  long,  it  is  nearly  straigh' 
and  varies  in  width  from  75  to  150  feet  at  the  low-water  and  from 
to  200  feet  at  the  high- water  line.    The  mean  low- water  channel  depti 
vary  between  3.8  feet  and  7.9  feet,  the  average  depth  being  6  feet, 
bottom  and  banks  are  composed  principally  of  soft  or  stiff  mud. 

The  creek  has  two  branches,  the  larger  of  which  continues  towai 
the  south,  with  an  average  width  of  80  feet  and  a  low- water  depth 
from  1  foot  to  4  feet,  and  heads  at  a  point  distant  only  1,000  feet 
Odingsell  Eiver.    The  mean  range  of  tide  in  Habersham  Greek  h^ 
never  been  accurately  determined.    The  observations  made  give  it ' 
tween  6.8  and  7  feet. 

Flood  currents  prevail  until  a  short  tune  after  high  water  and  e" 
currents  until  a  short  time  after  low  water.    Velocities  were  observ^^ 
only  during  flood  tide,  and  were  found  to  reach  a  maximnm  of  ab^^ 
1.2  feet  per  second,  with  a  bottom  velocity  of  about  1  foot.    It  is  pro 
ble  that  the  ebb  velocities  do  not  differ  much  from  the  flood. 
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The  improvement  of  this  route  would  require  the  deepening  of  the 

^>^ain  stem  of  the  creek  by  the  removal  of  about  12,000  cubic  yards  of  ma- 

terisfcl  by  dredging,  and  the  opening  of  a  dredged  cut  following  approxi- 

^i^tdy  the  course  of  the  larger  Branch  and  cutting  through  the  marsh 

on  the  shortest  line  to  Odingsell  Eiver  by  the  removal  of  about  120,000 

^bic  yards  of  material,  making  a  total  of  132,000  cubic  yards. 

If  a  less  tortuous  route  be  selected,  the  total  amount  of  material  to  be 
^oved  by  dredging  would  be  increased  to  about  150,000  cubic  yards. 
He  changes  in  the  tidal  conditions  that  would  follow  the  opening  of 
tte  proposed  cut  are  difficult  to  predict,  owing  to  the  meager  informa- 
tion avsolable  in  regard  to  the  relative  elevations  and  slopes  of  the  water 
Surface  at  diJfferent  stages  of  the  tide.    One  determination  of  elevations 
iiiade  April  7, 1891.  shortly  after  half  flood,  gave  the  elevation  of  the 
^ater  smrface  in  Oaingsell  River  as  6.4  feet  above  mean  low  water,  and 
that  at  the  head  of  the  large  branch  of  Habersham  Creek  as  6.1  feet 
*bove  the  same  plane.    At  the  head  of  the  main  stem  of  the  creek  it 
^as  6.3  feet.    An  elevation  corresponding  to  that  in  Odingsell  River 
would  therefore  probably  be  found  near  the  middle  of  the  main  stem  of 
til©  creek.    Those  conditions,  if  maintained  after  the  opening  of  the 
^K  ^  ^^ould  cause  the  tides  to  meet  near  the  middle  of  the  main  stem  of 
tw  creek.    A  single  determination  at  only  one  stage  of  tide  cannot, 
^i^^ver,  be  supposed  to  render  true  mean  results  which  may  be  quite  " 
"™^ent  from  those  given. 

^^ere  is  at  the  hesui  of  Romerly  Marsh  Creek  an  area  of  low  marshes 
^d  mnd  flats  formhig  a  large  tidal  reservoir.  It  is  possible  that  were 
the  cut  opened,  it  and  Habersham  Creek  would  be  called  upon  for  serv- 
J^^iii  Wing  and  emptying  this  basin  in  conjunction  with  Romerly  Marsh 
r^'^^k,  thus  determining  the  meeting  of  the  tides  at  the  junction  of 
those  two  creeks — a  condition  favorable  for  the  maintenance  of  ample 
^^Ptlis  in  the  creek  and  cut.  These  advantages  of  tidal  flow  would  be 
*I^SJiiented  by  the  closing  of  the  Old  Marsh  route  at  a  point  near  Adams 
^^e^k,  so  that  the  flow  to  and  from  the  tidal  basin  before  mentioned 
™8ht  be  forced  through  the  new  channel.  This  would  require  thecon- 
struetion  of  a  closing  dam  about  200  feet  long,  rising  to  a  height  of  3 
leet  above  mean  high  water  in  an  average  mean  low- water  depth  of 
*°5ut  5  feet. 

Such  a  dam  of  log  or  brush  mattresses  loaded  with  stone  or  shells  up 
^  lUcan  low  water  and  of  stone  and  shells  alone  above  that  level  would 
^^<^  about  $8,000. 

ESTIMATES. 

^|5^«iiig,  150,000  cnbic  yardB,  in  place,  at 25  cents $37,500 

S.*^"^*«8<»,  4,000  square  yards,  at  75  cents 3,000 

S??«,  1,200  cubic  yards,  at  $3.50 4,200 

oiWiHa^  IQQO  cubic  yards,  at  $1 1,000 

«^    Total 45,700 

^IS^eering  and  contingencies,  15  per  cent 6, 855 

'^iiDiiji^ted  <>.nnfiAl  expenditure  for  maintenance  $500,  interest  at  5  per  cent 

<»^ 10,000 

Aggregate 62, 555 

^©  construction  of  the  closing  dam  may  not  be  necessary,  in  which 
^^  the  total  cost,  including  engineering  and  contingencies,  would  be 
^^ced'  to  $53,555.  The  route  described  would  be  shorter  than  the 
P^f^sent  route  through  Wassaw  Creek  by  about  5  miles,  and  would 

P^*«€«8  the  additional  advantage  of  not  requiring  frequent  expendi- 

^'^^  for  maintonance. 
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Had  not  tlie  opening  of  the  Wassaw  Greek  route  been  made  manda- 
tory by  Congress  that  route  would  not  have  been  selected  by  the  engi- 
neer. In  view  of  all  of  the  foregoing,  it  is  therefore  recommended  that 
the  present  route  be  abandoned,  and  the  route  through  Habersham 
Creek  be  selected  for  improvement. 

MUD  RIVER. 

The  present  channel  between  Doboy  and  Sax)elo  sounds  passes 
through  Mud  Kiver  and  New  Teakettle  Creek.  In  the  latter  ample 
depths  are  found,  ranging  from  10  to  20  feet,  but  in  Mud  Biver  exten- 
sive shoals  are  encountered,  with  minimum  depths  at  various  i>oints  in 
the  best  channel  of  from  4.7  to  5.3  feet  at  mean  low  water.  The  dis- 
tance through  Mud  Eiver  from  the  head  of  Kew  Teakettle  Creek  to 
Sapelo  Sound  is  about  4  miles.  The  widths  are  excessive,  being  about 
5,800  feet  at  the  mouth,  widening  to  6,400  feet  2  miles  above,  and  then 
gradually  narrowing  to  about  1,700  feet  just  below  the  entrance  to  New 
Teakettle  Creek.  The  present  channel,  after  leaving  New  Teakettle 
Creek,  crosses  the  river  over  a  shoal  1,500  long,  with  a  minimum  depth 
of  4.8  feet,  and  enters  a  deep  pocket  3,000  feet  long  close  to  the  western 
shore.  Then  follows  a  distance  of  11,000  teeL  in  which  the  depth  is 
less  than  7  feet,  the  minimum  depth  being  5.3  feet. 

At  the  mouth  of  the  river  there  is  another  shoal  4,500  feet  long  with 
a  minimum  depth  of  5.2  feet.  East  of  the  channel  are  wide  mud  flats 
with  depths  of  but  1  or  2  feet  and  with  large  areas  showing  above  mean 
low  water.  Near  the  mouth  there  is  a  deep  pocket  along  the  eastern 
shore,  but  it  shoals  into  the  mud  fiats  just  described  and  is  rapidly  fill- 
iDg  up,  former  depths  of  16  feet  being  reduced  to  present  ones  of  only 
8  or  9  feet. 

The  material  composing  the  river  bottom  is  very  soft  mud,  rendered 
sticky  in  places  by  the  admixture  of  clay.  The  mean  range  of  tide  in 
Mud  River,  as  approximately  determined  by  the  limited  number  of  ob- 
servations available,  is  7.5  feet.  The  tidal  currents  are  of  moderate 
velocity,  and  near  the  upper  mouth  of  New  Teakettle  Creek  are  veiy 
irregular.    Their  characteristics  are  exhibited  in  the  following  table: 


Tidal 
hours. 


XII 
I... 


n 


III 
IV. 


v., 

VI 


VII. 


VIII 
IX... 


X-. 
XI. 


stage. 


Ii.  ^f  « . , 


Half  flood. 


H.W 


Half  ebb. 


Ij.  W  . •• . 


Month  New  Teaket- 
tle Creek. 


Slack  water 


Moderate  flood  branch  • 
Snff  N.  and  S.  in  Mud 
R^er. 

StroDff  flood  branch- 
ing N.  and  S.  in  Mud 
River. 

...do 


Moderate  flood  turn- 
ing S.  in  Mud  Hirer. 

...do..... 

Slow  flood  tuming  N. 
in  Mud  River. 

...do 


Slack  water 

Strong  ebb  from  S. . . 


do 


Moderate  ebb  from  N. 

and  S. 
Slack  water 


New  Teakettle 
Creek.  • 


Slow  ebb 

Moderate  flood. 

Strong  flood  .... 


...do 

Moderate  flood . 


...do 

Slow  flood 


Slow  flood  above ; 

slow  ebb  below. 

Moderate  ebb . . . 

Strong  ebb 


.do 
.do 


Slow  ebb 


Mud  River 
above  New  Tea- 
kettle Creek. 


Slack  above; 
slow  ebb  below. 
Slow  flood 


Moderate  flood. 

Strong  flood  . . . 
...do 


Moderate  flood. 
Slow  ebb 


Moderate  ebb. 


Strong  ebb. 
...do 


...do 

Slack  water. 


Slack  above; 
alow  ebb  below. 


Mud  River  below 
New  Teakettle  Creek. 


Slow  ebb. 

Moderate  ebb  aibevt- 
■low  flood  below. 

Moderate  ebb 
moderate  flood 
low. 

Slack  above:  mode 
ate  flood  below. 

Moderate  flood. 

Do. 
Slow  ebb  above; 

flood  bdow. 
Strong  ebb. 

Do. 
Slack  above; 
ate  ebb  below. 
Do. 
Do. 

Slow  ebb. 
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It  will  be  seen  from  the  table  that  in  Mud  Eiver  below  New  Teakettle 

Creek  there  is  found  a  slow  ebb  current  at  low  water.   For  three  hours 

^ere  follows  an  area  of  slack  water,  gradually  moving  up  stream,  with 

^bb  currents  above  and  flood  currents  below  it.    For  the  succeeding  two 

^onrs  moderate  flood  currents  prevail  throughout,  and  at  hiffh  water 

there  is  again  an  area  of  slack  water,  with  slow  ebb  currents  above  and 

^ow  flood  currents  below.    For  two  hours  after  high  water  strong  ebb 

^tttrents  prevail.    For  the  three  succeeding  hours  there  is  an  area  of 

^^k  water  in  the  upper  portion,  from  which  moderate  ebb  currents  are 

flowing  toward  the  Sound.    At  low  water  the  cycle  of  changes  begins 

^ew.   There  are  therefore  seven  hours  out  of  twelve  during  which  an 

*fea  of  slack  water  exists  in  some  portion  of  Mud  River,  with  slow  or 

Moderate  currents  in  other  portions,  and  only  two  hours  during  which 

strong  cxffrents  exist,  viz,  the  ebb  currents  for  two  hours  after  high 

^ater.    At  the  mouth  of  New  Teakettle  Creek  slack  water  occurs  at 

fow  water.    For  three  hours  following  the  strong  flood  currents  flow  to 

^e  north  and  south  on  entering  Mud  River.    For  the  next  two  hours 

^«y  turn  to  the  south  only,  and  at  high  water  and  for  two  hours  there- 

^^ter  they  turn  to  the  north  slowly  and  die  out  in  high  water  slack. 

-touring  the  third  and  fourth  hours  after  high  water  strong  ebb  currents 

^it^  the  creek  from  the  south;  from  that  time  until  low  water  slack 

Moderate  currents  from  both  north  and  south  meet  in  the  mouth  of  the 


luring  high  water  slack  in  the  creek  strong  ebb  currents  are  flowing 
*pro8s  its  mouth  in  Mud  River.  In  the  north  end  of  New  Teakettle 
^reek  the  maximum  flood  velocity  is  about  2  feet  per  second,  with  a  bot- 
^^  Velocity  of  1.7  feet  at  half  flood.  The  maximum  ebb  velocity  is 
»*>oat  2  feet  per  second  at  four  hours  after  high  water.  At  the  shoalest 
part  of  the  Mud  River  crossing  the  maximum  ebb  velocity  is  about  1.3 
feet  per  second  at  one  hour  after  high  water,  but  the  trend  of  the  current 
^®  ^l>otit  50  degrees  away  from  the  axis  of  the  channel.  The  maximum 
^K^  "Velocity  when  the  water  flows  in  the  direction  of  the  channel  is  only 
aoout  0.7  of  a  foot  per  second.  The  maximum  flood  velocity  in  the  di- 
T^^^on  of  the  channel  is  only  about  0.2  of  a  foot  per  secpnd.  Close  to 
•i"e  mouth  of  New  Teakettle  Creek  the  ebb  current  in  Mud  River  reaches 
*  "Velocity  of  about  2.5  feet  per  second,  but  its  direction  makes  an  angle 
2t  Nearly  50  degrees  with  the  axis  of  the  channel.  In  the  channel  of 
^*ud  Biver,  half  way  between  the  mouth  of  New  Teakettle  Creek  and 
^Pelo  Sound,  the  maximum  ebb  velocity  is  about  1.6  feet  per  second. 

^^  flood  currents  were  not  measured  at  that  point  but  appeared  to  be 
P^Uch  weaker  than  the  ebb.  The  channel  through  Mud  River  may  be 
™Pix>ved:  (1)  By  dredging  alone  ^  (2)  by  dredging  aided  by  works  of 
^^traction. 

^^dr^ged  channel  through  the  soft  material  composing  the  bottom 
^^'^Ud  River  would  soon  be  partially  filled  by  material  washed  in  by 
j^^^^Os  and  cross  currents.  It  would  therefore  be  necessary  to  resort  to 
rpi^ging  at  frequent  intervals  in  order  to  maintain  the  necessary  depths. 

**^re  are  three  shoals  requiring  deepening,  which  may  be  designated 
^j  ^he  upper  shoal,  at  the  crossing  from  New  Teakettle  Creek;  themid- 
^Y^  ^hoaJ,  near  the  mouth  of  the  small  stream  entering  Mud  River  from 
is  ^^est,  and  the  lower  shoal  near  the  river's  mouth.  The  upper  shoal 
l^oont  1,600  feet  long,  with  a  minimum  mean  low- water  depth  of  4.8 
^^  and  an  average  depth  of  6.6  feet.  The  dredging  of  that  shoal  to  a 
r^^^  of  7  feet  at  mean  low  water  and  a  bottom  width  of  60  feet  will 

^^nire  the  removal  of  about  8,000  cubic  yards  of  material.    The  length 
^tting  at  the  middle  shoal  may  be  shortened  one-half  by  cutting 
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across  fix>ni  the  present  channel  to  the  deep  water  at  the  month  of  the 
small  creek  entering  from  the  west.  The  length  of  cut  on  that  line 
will  be  about  5,200  feet.  The  least  depth  of  water  is  3.4  feet  and  the 
average  depth  5.3  feet.  The  deepening  of  that  shoal  will  require  the 
removal  of  about  30,000  cubic  yards  of  material.  To  deepen  it  to  7  feet 
at  mean  low  water  on  the  line  of  the  present  channel  will  require  the 
removal  of  about  35,000  cubic  yards  of  material.  The  lower  shoal  is 
about  4,500  feet  long,  with  a  minimum  depth  of  5.2  feet  and  an  average 
depth  of  6  feet.  The  deepening  of  that  shoal  will  require  the  removal 
of  about  17,000  cubic  yards  of  material,  making  a  total  of  55,000  cubic 
yards.  It  is  impossible  to  predict  the  rate  at  which  such  a  dredged 
channel  will  be  filled  by  transported  material,  but  experience  gained  in 
dredging  at  other  places  in  similar  material  shows  that  the  deteriora- 
tion of  the  channel  will  doubtless  be  very  rapid  during  the  first  two 
years.  In  that  time  it  is  probable  that  one-half  of  the  original  increase 
in  depth  will  be  lost.  After  that  the  shoaling  will  be  less  rapid.  There 
will  probably  be  little  error  in  assuming  that  in  one  year  after  the  dredged 
channel  is  completed  an  amount  of  material  equsd  to  one-third  of  that 
originally  removed  will  have  found  its  way  into  the  cuts,  to  be  again 
removed.  The  quantities  of  material  requiring  removal  in  succeedin{|r 
years  will  doubtless  decrease  little  by  little,  but  it  can  not  be  assumed 
that  a  dredged  channel  in  Mud  Biver  will  ever  be  self-maintaining. 

ESTIMATE. 

Dredging,  55,000  cubic  yards^  in  place,  at  25  cents $13,750.00 

Engineering  and  contingencies,  15  'per  cent 2,062.50 

T*tal 15,812.50 

Annual  expenditure  for  maintenance  $4,000,  equal  to  5  per  cent  interest 
on 80,000.00 

Aggregate 95,812.50 

Should  contracting  works  be  constructed  to  maintain  the  dredged 
channel,  the  currents  that  will  be  mainly  effective  in  maintaining  the 
increased  depths  in  the  upx>er  portions  of  the  river  are  the  strong  ebb 
currents  that  prevail  for  two  or  three  hours  after  high  water.  The  con- 
traction of  the  waterway  necessary  for  the  proper  control  of  the  cur- 
rents and  the  maijitenance  of  the  channel  involves  the  construction  of 
about  9,500  linear  feet  of  spur  dams.  They  should  have  a  wide  founda- 
tion, to  insure  stability  on  the  yielding  bottom,  and  should  be  brough 
up  to  the  level  of  half  tide,  or  3.7  feet  above  mean  low  water.  Log  oi 
brush  mattresses  loaded  with  riprap  stone  should  be  used  below  lo 
water,  and  stone  alone  above  that  level.  Some  oyster  shells  might 
used  to  advantage  in  loading  the  mattresses,  as  they  would  probabi 
promote  a  rapid  shell  growth.  The  cost  of  the  improvement  is  estima 
in  round  numbers,  at  $197,000. 

ESTIMATES. 

Dredging,  55,000  cubic  yards,  in  place,  at  25  cents $13,750. 

Mattresses,  64,000  square  yards,  at  75  cents 48, 000. 

Stone,  28,500  cubic  yards,  at  $3.50 09,750. 

SheUs,  10,000  cubic  yards,  at  $1 10,000^ 


Total 171,50(V_    «K 

Engineering  and  contingencies,  15  per  cent 25, 72C^-.    ^!X 

Aggregate * 197,22&-   <30 


APPENDIX   N — ^REPORT   OF   CAPTAIN   CARTER.  1319 

The  fiTirvey  was  extended  to  include  Front  Eiver,  the  upper  part  ot 
Mnd  River  to  Scotts  Creek,  and  a  i)ortion  of  Old  Teakettle  Creek,  in 
order  to  develop  two  other  possible  routes,  one  by  way  of  Front  River, 
Seotts  Creek,  and  Old  Teakettle  Creek,  and  the  other  by  way  of  Front 
River,  thence  across  the  marsh  througn  a  dredged  cut  3,400  feet  long 
to  Mud  River,  opx>osite  the  mouth  of  New  Teakettle  Creek. 

For  the  improvement  of  the  former  route  dredging  only  would  be 
required.  The  cut  connecting  deep  water  in  Front  River  with  deep 
water  at  the  mouth  of  Old  Teakettle  Creek  should  follow  approximately 
tkie  windings  of  the  upx)er  half  mile  of  the  river  and  of  Scotts  Creek, 
both  of  which  would  need  deepening  and  widening.  There  are  also 
two  small  shoals  near  the  head  of  Front  River  and  one  near  the  mouth 
of  Old  Teakettle  Creek  that  would  require  deepening.  The  total  amount 
of  material  to  be  removed  by  dredging  would  be  about  150,000  cubic 
yards  in  place.  It  is  quite  probable  tiiat  considerable  expenditures 
would  be  required  for  maintenance,  x>ossibly  from  $3,000  to  $5,000  per 
year. 

ESTIMATE. 

Dredging^  150,000  cubic  yards,  in  place,  at  25  cents $37,500 

£ngineenng  and  contingencies,  15  per  cent 5, 625 

Total 43,125 

Annnal  expenditure  and  maintenance  $4,000,  5  per  cent  interest  on 80, 000 

Aggregate 123,125 

The  improvement  of  the  second  route  through  Front  Eiver  would 
require  the  oi)enJng  of  a  cut  through  3,400  feet  of  marsh  to  a  depth  of 
H  feet.  A  cut  woHid  also  be  necessary  through  the  shoal  in  Mud  Eiver 
^tween  the  mouth  of  the  marsh  cut  and  the  mouth  of  New  Teakettle 
^feek.  A  high  dam  on  the  eastern  side  of  this  channel,  closing  Mud 
^ver,  and  a  low  sill  dam  on  the  western  side  would  be  necessary  to 
^^^t  the  currents  in  the  direction  of  the  channel  and  to  keep  out  the 
^Qd  which  would  otherwise  fill  the  cut  under  the  action  of  the  cross 
^'ttrents.  The  improvement,  once  completed,  would  probably  be  self- 
maintaining.  ^  "^  y        ,  y  ^ 

ESTIMATES. 

^Jd^ng^  200,000  cubic  yards,  in  place,  at  25  cents $50,000.00 

o^'^i'esses,  42,500  square  yards,  at  75  cents 31,875.00 

Rh^^^  19,000  cubic  yards,  at$3.50 66,500.00 

'^**^,  7,000  cubic  yards,  at  $1 7,000.00 


^         Total 155,375.00 

^*^^©ering  and  contingencies,  15  per  cent 23, 306. 25 

-Aggregate 178,681.^ 

gj^^^  mostdesirablerouteof  allthose  mentioned  is  theonejust  described, 
^||r^^  its  improvement  would  doubtless  be  permanent,  but  the  imme- 
th  ^^  outlay  required  for  giving  a  channel  7  feet  deep  at  mean  low  water 
^"^'^gh  Mud  EiVer  by  dredging  alone  being  only  abput  $16,000,  that 
,|j_^^^  is  recommended  for  improvement.  When  the  commercial,  mili- 
^"^^^  or  naval  necessities  of  the  country  re(iuire  a  deeper  channel  than 
^^^•^t  along  the  inside  route  to  Florida,  the  last  route  described  will 
^•>tles8  be  adopted. 

LITTLE  MUD  BIVEE. 

j^  T^e  next  i)oint  to  the  southward  having  an  insufficient  depth  of  water 
^  Little  Mud  Eiver,  where  a  short  shoal  exists  about  4,000  feet  from 
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the  montli.  The  river  widens  out  excessively  where  it  joins  Altamaha 
Sound,  and  the  narrow  channel  lies  close  along  the  eastern  shore  with 
depths  of  from  7.2  to  9.6  feet,  except  at  the  i)oin  t  mentioned,  while  west  of 
the  channel  is  a  broad  mud  flat  over  which  the  depths  are  from  1  foot  to  3 
feet.  Near  the  mouth  of  the  river,  where  the  channel  depth  is  but  7^ 
feet,  the  7-foot  curves  on  either  side  approach  each  other  so  closely  as  to 
cause  some  difficulty  in  low-water  navigation. 

In  the  deeper  portions  of  the  channel  the  bottom  is  composed  of  stiflf 
mud,  mixed  with  clay.  In  the  shoaler  portions  a  sofber  mud  is  found, 
and  on  the  mud  flat  the  bottom  is  very  soft. 

•  The  mean  range  of  tide,  as  approximately  determined  by  only  a  few 
observations,  is  about  6.7  feet.  The  tidal  currents  on  the  day  they  were 
observed  moved  to  the  south  slowly  at  high  water,  and  continued  to  do 
so  for  about  four  hours  thereafter,  when  they  changed  to  the  north, 
soon  became  strong,  and  lasted  until  about  two  hours  after  low*water, 
when  they  slackened  and  again  turned  to  the  south.  There  wereth«»- 
fore  strong  northerly  currents  for  about  four  hours,  and  weak  southerly 
currents  for  about  eight  hours  out  of  the  twelve.  The  observations 
were  made,  however,  during  a  freshet  in  the  Altamaha  Biver,  and  dur- 
ing a  strong  wind  from  the  west  and  southwest.  The  above  results  are 
therefore  probably  somewhat  abnormal.  The  observed  maximum  ve- 
locity of  tie  northern  current  was  1.4  feet  per  second  with  a  bottom 
velocity  of  1.1  feet,  and  that  of  the  southerly  current  about  0.5  of  a 
foot  per  second  with  a  bottom  velocity  of  0.2  foot. 

A  comparison  of  the  present  survey  with  former  ones  shows  that 
the  river  near  its  mouth  is  gradually  narrowing,  and  at  a  point  4^000 
feet  from  the  mouth  is  only  about  one-half  of  its  former  width.  The 
depths  have  at  the  same  time  increased.  At  the  mouth  of  the  river, 
where  formerly  a  channel  depth  of  but  4  feet  was  shown,  there  is  now 
a  depth  of  from  8  to  9  feet  at  mean  low  water.  The  only  works  of  im- 
provement required  here  are  the  deepening  of  the  shoal  4,000  feetfi^m 
the  mouth  by«the  removal  of  about  2,000  cubic  yards  of  material  and 
a  slight  widening  of  the  channel  near  the  river's  mouth  by  the  removal 
of  about  1,000  cubic  yards,  which  would  cost,  in  all,  about  $1,000. 

Since  the  channel  is  deepening  through  natural  agencies,  it  is  prob- 
able that  the  improved  channel  would  be  self-maintaining. 

JEKTL  GREEK. 

Jekyl  Creek  connects  St.  Simon  Sound  on  the  north  with  St  An- 
drews Sound  on  the  south.    It  is  about  5  miles  long  and  carries  ampl 
depths  except  near  the  northern  end,  where  two  shotds  exist,  one  ja 
outside  the  mouth,  where  the  channel  crosses  a  mud  flat  to  reach  d 
water  in  Brunswick  Eiver,  and  the  other  about  1  mile  firom  the  mou 
where  the  widths  are  excessive  and  where  the  creek  is  joined  by  Mua 
Eiver.    The  outer  shoal  is  about  2,000  feet  long,  witt  an  average  mear 
low-water  depth  of  5.6  feet  and  a  minimum  depth  of  about  4.8  feet, 
inner  shoal  is  about  3,000  feet  long,  with  an  average  low- water  dept 


of  6  feet  and  a  minimum  depth  of  about  5.3  feet.  The  material  compo 
ing  the  bottom  on  the  outer  shoal  is  very  soft  mud,  and  that  on  tl 
inner  shoal  mud  ranging  from  soft  to  stiffs 

The  mean  range  of  tide  in  the  creek,  as  detern^ined  by  the  limil 
number  of  observations  available,  is  7.1  feet.    The  tidal  currents  in  tTMMC 
northern  end  of  the  creek  are  quite  irregular  and  are  largely  affect?^3cf 

by  the  force  and  direction  of  the  wind.    A  stiff  northerly  wind  ^" 

cause  a  southerly  flow  in  the  northern  end  of  the  creek  throughout 
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whole  tide,  but  a  southerly  wind  does  ixAt  produce  the  opposite  effect 
of  constant  northerly  currents,  the  flood  current  being  southerly  and 
the  ebt  northerly. 

Under  normal  conditions  the  current  is  toward  the  south  during  the 
entire  flood  and  during  a  part  of  the  ebb  tide,  and  toward  the  north 
dnring  only  a  part  of  the  ebb  tide.  The  preponderance  of  flow  is  there- 
fore toward  the  south.  The  stormy  weather  that  prevailed  during  the 
snrveyof  Jekyl  Creek  prevented  a  satisfactory  determination  of  its  cur- 
rent velocities,  but  former  observations  show  them  to  be  sufficient,  if 
properly  controlled  and  directed,  to  maintain  the  required  depth  in  the 
channel  when  once  obtained. 

Jekyl  Creek  has  already  received  attention  from  the  General  Gov- 
ernment, a  project  for  its  improvement  having  been  prepared  by  General 
Gillmore,  the  engineer  then  in  charge,  and  printed  as  Appendix  No.  10, 
Annual  Report  of  the  Chief  of  Engineers  for  1888. 

It  provides  for — 

(1)  A  training  wall  at  the  mouth  of  the  creek,  designed  to  guide  and 
concentrate  the  ebb  currents  across  the  mud  flats  to  the  deep  water  of 
Brunswick  River. 

(2)  A  closing  dam  across  Mud  River,  to  prevent  the  escape  of  water 
through  that  ^tuary. 

(3)  Dredging  across  the  mud  flats  at  the  entrance  to  Jekyl  Creek  and 
in  the  creek  proper  near  the  mouth  of  the  river. 

The  training  wall  and  closing  dams  are  to  be  constructed  of  log  or 
brash  mattresses,  brush  fascines,  and  riprap  stone  below  the  level  of  low 
'Water;  stone  alone  to  be  used  aoove  that  level. 

The  cost  of  the  improvement  was  estimated  at  $38,590.    An  appro- 
priation of  $5,000  was  made  for  the  work  in  1888  and  another  of  $7,500 
^  1890.    Such  inadequate  and  infrequent  appropriations  increase  the 
?08t  of  the  work  and  much  dredging  will  have  to  be  done  again,  because 
Jthas  been  impossible,  with  the  limited  amounts  available,  to  construct 
^6  training  wall  and  dam  necessary  to  maintain  the  acquired  depths. 
^  of  the  first  and  part  of  the  second  appropriation  were  expended  in 
Jfredging.    The  remainder  of  the  second  appropriation  was  expended 
j^  the  construction  of  513.6  hnear  feet  of  foundation  course  of  the  train- 
^S  ^v-qSl  across  the  outer  shoal.    To  complete  the  work  will  require 
^^^expenditure  of  $35,000,  the  increase  in  the  original  estimate  being 

^^  necessary  by  the  inadequate  appropriations  heretofore  made. 
Q^o^^  further  details  in  connection  with  the  work  of  improving  Jekyl 
re^j^  I  resT)ectftilly  refer  to  Annual  Reports  of  the  Chief  of  Engineers 

THE  DIVIDINGS. 

j^jj^^i:»nberland  River,  branching  from  St.  Andrews  Sound,  and  the  long 

2^^  of  Cumberland  »ound  meet  at  the  mouth  of  Crooked  River.    The 

^^^^  from  opposite  directions  meet  there  on  the  flood  and  part  on  the 

^j^>  and  the  point  is  therefore  known  as  "  The  Di  vidings.''    A  sand  spit 

^^l^nds  from  the  Cumberland  Island  shore  toward  the  mouth  of  Crooked 

j-|^'^t',  causing  the  channel  to  curve  in  the  shape  of  a  horseshoe  and 

I^^T^g  to  the  point  the  name  of  Horseshoe  Shoal.    The  length  of  the 

j^  *^^8hoe-shaped  portion  of  the  channel  is  about  3,000  feet,  and  at  its 

jj?|*^^west  point  the  7-foot  mean  low- water  curves  are  fdlly  100  feet 

JP^^.    The  minimum  channel  depth  is  7.3  feet  and  deeper  water  of 

^^  8  to  10  feet  is  found  in  both  directions  within  200  feet  of  the  shoal- 

^^Point.    The  river  bottom  in  or  near  the  channel  is  composed  of  sand 

^^  mud,  or  sand  and  clay,  and  is  quite  firm.    The  shoal  is  composed 
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mostly  of  sand.  The  mean  range  of  tide  is  approximately  7  feet.  It 
was  determined  by  the  readings  of  one  high  and  one  low  water  each 
day  from  March  27  to  May  1, 1891,  corrected  by  comparison  with  pre- 
dicted tides  at  Fort  Clinch  ^Cumberland  Sound)  and  St.  Andrews 
Sound.  The  above  determination  errs,  if  at  all,  on  the  side  of  excess, 
and  probably  by.not  more  than  0.2  of  a  foot. 

A  gauge  was  resid  for  the  same  period  at  Cumberland  wharf,  giving 
the  mean  range  at  that  point,  under  the  same  limitations,  as  6.9  feet. 
The  mean  tidal  range  in  St.  Andrews  Sound  is  6.8  feet  and  at  Fort 
Clinch  5.9  feet. 

At  low  water  ebb  currents  are  still  flowing  from  Crooked  Biver 
strongly  into  Cumberland  Biver  and  very  feebly  into  Cumberland 
Sound.  Flood  currents  then  begin  in  Cumberland  Sound  and  for  nearly 
two  hours  divide  and  enter  both  Crooked  Biver  and  Cumberland  Biver, 
causing  a  northerly  flow  across  Horseshoe  Shoal.  Two  hours  afber 
low  water  slack  water  occurs  at  the  head  of  Cumberland  Biver,  and 
all  of  the  flood  from  Cumberland  Sound  enters  Crooked  Biver.  Dur- 
ing the  third,  fourth,  and  flfth  hours  of  the  flood  the  currents  from 
both  Cumberland  Sound  and  Cumberland  Biver  meet  at  the  point  of 
the  horseshoe  and  enter  Crooked  Biver.  Ebb  currents  are  established 
first  in  Cumberland  Sound  shortly  after  high  water,  and  for  nearly  two 
hours  a  southerly  flow  takes  place  across  the  i>oint  of  the  horseshoe 
from  Cumberland  Biver  to  Cumberland  Sound,  and  at  the  samQ  time 
the  ebb  currents  from  Crooked  Biver,  beginning  about  one~  hour  after 
high  water,  flow  also  to  the  south. 

Slack  water  occurs  at  the  head  of  Cumberland  Biver  at  two  hours 
after  high  water.  During  the  third,  fourth,  and  fifth  hours  of  the  ebb 
the  currents  from  Crooked  Biver  divide  at  the  point  of  the  horseshoe 
and  flow  to  the  north  in  Cumberland  Biver  and  to  the  south  in  Cumber* 
land  Sound. 

The  maximum  observed  flood  (southerly)  velocity  in  the  channel  at 
the  head  of  Cumberland  Biver,  just  north  of  the  Horseshoe,  was  1.2  feet 
I)er  second  with  a  bottom  velocity  of  about  1  foot.  The  maximum  ebb 
(northerly)  velocity  at  the  same  point  was  1.4  feet  per  second,  with  a 
bottom  velocity  of  about  1.2  feet.  In  the  deep  pocket  near  the  Cumber- 
land Island  shore  the  maximum  flood  velocity  was  1.3  feet  per  second 
and  the  maximum  ebb  velocity  0.9  of  a  foot  per  second* 

At  the  head  of  Cumberland  Biver  the  approximate  total  flood  flow- 
through  a  section  1  foot  wide  and  12.2  feiet  deep  at  mean  low  water 
nearly  350,000  cubic  feet,  and  the  total  ebb  flow  through  the  same 
tion  was  approximately  290,000  cubic  feet,  the  excess  of  60,000  cubic 
feet  toward  the  south  being  due  to  the  greater  mean  elevation  of  th( 
water  surface  during  the  flood  currents.    The  average  depth  at  thi 
point  considered  during  flood  currents  was  17.5  feet,  whDe  during  ebl 
currents  it  was  but  14.7  feet. 

In  the  deep  pocket  near  Cumberland  Island  the  total  flood  floi 
through  a  similar  section  9  feet  deep  at  mean  low  water  was  aboivr  j 
276,000  cubic  feet  and  the  total  ebb  flow  was  nearly  150,000  cubic  fee^^:= 
the  excess  there  being  also  toward  the  south,  and  amounting  to  aboi 
126,000  cubic  feet.  It  is  probable  that  on  the  day  the  observations  wei 
taken  the  flow  toward  the  south  at  the  head  of  Cumberland  Biver  ez 
ceeded  that  toward  the  north  during  one  entire  tide  by  more  thi 
100,000,000  cubic  feet.  The  observations  were  not  extended  enou|^ 
however,  to  determine  the  influence  of  the  wind,  which  is  probat 
considerable.  They  were  made  when  the  range  of  tide  was  normal,  t 
direction  of  the  wind  not  being  reported.    In  the  absence  of  more 
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i        Wete  evidence  tlie  above  results  are  assnmed  to  be  approximately  cor- 

^t,  although  more  extended  observations  might  change  them  materi- 

^y.    Great  changes  have  taken  place  in  this  vicinity  within  the  last 

*^^  years.    The  Coast  Survey  chalrts  show  that  an  island  once  existed 

^^  the  middle  of  the  river,  oppjosite  the  mouth  of  Brickhill  (BMn) 

^^eek.    The  island  has  been  entirely  washed  away.  .It  is  said  to  have 

Jhown  above  low  water  not  more  than  ten  years  ago,  but  in  its  place 

jiere  is  now  a  depth  of  fipom  4  to  13  feet  of  water.    A  former  channel 

%th  of  7  feet  north  of  the  Horseshoe  has  increased  to  9.5  feet,  and 

^t  the  point  of  the  shoal  a  former  depth  of  6.2  feet  has  increased  to  8 

Tlie  survey  shows  that  there  are  now  ample  depths  at  that  point. 

^Aoixld  any  difficulty  be  experienced  in  making  the  turn  around  Horse- 

^oe    Shosd  it  can  be  avoided  by  entering  the  mouth  of  Crooked  Eiver, 

^herc  ttie  7-foot  mean  low- water  courses  are  800  feet  apart,  affording 

^mpXc  room  for  turning  and  starting  into  the  opposite  branch  of  the 

^^ttrv^l  channel.    The  chaunel  should  be  marked  by  range  lights  and 

*>iio^%7-*L   TSo  works  of  improvement  are  therefore  recommended  at  The 

gs. 

SX7MMABY. 

<  survey  just  made  discloses  the  fiEict  that  to  establish  a  continuous 
iel  not  less  than  7  feet  deep  at  mean  low  water  between  Savannah, 
»nd  Femandina,  Fla.,  will  require  works  of  improvement  at  four 
^-•^■^■^^y  viz,  Bomerly  Marsh,  Mud  Eiver,  Little  Mud  Eiver,  and  Jekyl 
*'**'^^3c.    The  expenditures  involved  are,  in  round  numbers — 

^ily  Marsh $63,000 

»ver 96,000 

Mud  River 1,000 

Creek  (completion) 35,000 

Total 195,000 

the  estimated  cost  of  maintenance  be  not  included,  the  above  esti- 
becomes — 


>t;*TrS^^rly  Marsh $53,000 

CRiver 16,000 

MndSiver 1,000 

Creek  (completion) 35,000 

Total 105,000 

COMMERCE. 

a^^^ie  inside  route  is  of  great  value  to  the  coasting  trade  between 

Xi^^^^^nnah  and  Femandina,  and  the  intermediate  i>oint8.    A  regular 

^^^r^    of  steamers  plies  the  entire  route,  making  semiweekly  trips. 

tj^^^ther  line  is  established  between  Savannah  and  Darien,  making 

l^^^^«  trips  x)er  week. .  A  small  steamer  makes  daily  round  trips  be- 

^P^  ^^n  Brunswick  and  Darien,  and  on  the  Cumberland  route  a  daily 

Q-^'^^^id-trip  schedule  is  maintained  between  Brunswick  and  Femandina, 

;^  ^^ecting  at  Brunswick  with  the  Brunswick  and  Western  and  the 

^^^^t;  Tennessee,  Virginia  and  Georgia  railways.     The  above-named 

^^^^^^mers  carry  passengers  as  well  a«  freight.    There  are  also  a  number 

tK  ^^all  freight  steamers  making  irreguSirr  but  frequent  trips  between 

I^  ^  Ogeechee,  Altamaha,  and  SatUla  rivers,  and  the  ports  of  Savannah, 

^^^^'^en,  and  Brunswick.    Other  small  steamers  are  engaged  in  the 

'^^t:er  and  fishing  business,  and  ply  between  the  numerous  oyster  beds 
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and  fishing  groands  along  the  inside  route,  and  the  several  coast  cities. 
A  large  fleet  of  sloops  and  schooners  of  from  25  to  50  tons  burden 
bring  oysters,  fish,  rice,  and  shells  from  points  along  the  inside  roate 
to  the  cities,  and  a  nmnber  of  barges,  towed  by  tugboats,  are  used  in 
transpiurting  the  products  of  the  sea  and  of  the  coast  plantations  to  the 
city  markets.  Large  vessels  are  often  towed  from  port  to  port  without 
cargo  or  ballast  by  the  inside  route,  when  it  would  be  impossible  for 
them  to  reach  the  desired  port  by  sea  without  taking  in  ballast;  and 
partially  loaded  vessels  often  take  the  inside  route  to  another  port  to 
complete  their  cargoes,  thus  avoiding  rough  weather  at  sea.  About 
25,000,000  feet  of  lumber  are  annually  rafted  and  towed  from  the  mouth 
of  the  Altamaha  Eiver  to  Sapelo  Sound  and  St.  Simon  Sound  for  ship- 
ment in  deep-draft  vessels  to  foreign  x)orts. 

It  is  difficult  to  estimate  the  actual  amount  and  value  of  the  com- 
merce dependent  upon  the  inside  route,  owing  to  its  varied  character 
and  to  the  fact  that  much  miscellaneous  freight  is  carried  by  the  pack- 
age, its  weight  and  value  not  being  known.  Moreover,  repeated  appli- 
cations to  the  owners  of  some  of  the  boats  plying  those  waters  for  in- 
formation concerning  the  traffic  of  their  boats  have  elicited  no  response, 
and  in  such  cases  the  amount  of  traffic  can  only  be  roughly  estimated. 
The  steamers  of  the  Sea  Island  and  the  Cumberland  routes  and  the 
other  regular  lines  draw  not  over  6  feet  of  water.  The  tugboats  engaged 
in  rafting  lumber  and  in  towing  vessels,  barges,  and  lighters  draw  from 
7  to  10.5  feet,  and  vessels  under  tow  often  have  the  maximum  draft  that 
can  be  carried  through  the  portion  of  the  route  they  traverse. 

The  freights  carried  outward  from  the  cities  along  the  inside  route 
are  mainly  general  merchandise,  commercial  fertilizers  and  guano,  mill 
and  camp  supplies.  The  freights  collected  along  the  route  and  brought 
to  the  cities  consist  of  cotton,  rice,  naval  stores,  vegetables,  fruit,  oys- 
ters, fish,  and  shells. 

Commercial  statistics  were  collected  with  reference  to  the  points  at 
which  work  of  improvement  would  be  necessary  and  an  estimate,  based 
on  the  most  reliable  sources  of  information  available,  is  given  in  the 
following  table : 


Through. 


Komerly  MarHh.. 

Mud  River 

Little  Mud  River 

Jekyl  Creek 

The  Bividlugs... 


Number 
of  trips. 


820 
1,460 

570 
2,520 
1,080 


Tona  of 
fteight. 


I 


51.000 
00,800 
28,000 
46,000 
19,000 


Value  of 
fi^isbt. 


$1,020,000 
970,000 
325.000 
955,000 
400,000 


If  amber 
ofpas- 


10,000 
3,000 
4.000 

28.000 

u;ooo 


The  above  table  does  not  include  the  commerce  of  the  boats  of  less 
than  20  tons  burden  or  the  tonnage  of  the  towboats  engaged  in  towing 
vessels  and  lighters.    Some  of  the  commerce  included  in  the  above  tab! 
passes  two  or  more  of  the  points  under  which  it  is  grouped  and  i 
therefore  counted  more  than  once.    Considering  the  route  as  a  whole^- 
the  total  traffic  during  the  year  ending  June  30, 1891,  was  approxi 
mately  as  follows: 

Number  of  trips » 4, 

Tons  of  freij^lit  carried 156, 

Valne  of  freight $2,787, 

Number  of  passengers 41. 


APPENDIX  N — ^REPORT  OF  CAPTAIN  CARTER.      1325 

The  improvement  of  the  shoals  which  now  obstruct  navigation  on  the 
inside  route  would  render  x)ossible  a  much  better  passenger  and  freight 
service  than  is  now  maintained.  The  boats  of  the  regular  lines  would 
then  be  able  to  run  on  schedule  time,  and  not  be  C/Ompelled  to  wait  for 
a  sidtable  stage  of  tide  for  crossing  the  shoals.  The  boats  of  the  Cum- 
berland route  carry  the  United  States  mails  as  well  as  passengers  and 
freight^  and  are  so  run  as  to  connect  with  the  Florida  Cental  and 
Peninsular  Railway  at  Femandina,  and  the  Brunswick  and  Western, 
and  the  East  Tennessee,  Virginia  and  Georgia  railways  at  Brunswick. 
Those  boats  are  frequently  delayed  at  Jekyl  Greek,  and  great  inconven- 
ience and  loss  are  caused  by  the  consequent  interruption  of  the  schedule. 
There  can  be  no  doubt  that  the  opening  of  a  continuous  channel  not 
leas  than  7  feet  deep  at  mean  low  water  between  Savannah  and  Fer- 
nandina  would  be  followed  by  a  great  increase  in  the  annual  commerce 
of  the  inside  route. 

The  importance  of  the  route  for  military  and  naval  purposes  has  al- 
ready been  mentioned  in  former  reports.  The  improved  channel  will  be 
available  for  gunboats  and  transports  drawing  from  12  to  14  feet  of 
water,  and  it  would  particularly  fiavor  the  operations  of  our  torpedo  boats 
BigBinBt  hostile  vessels.  Exits  to  the  sea  are  afforded  at  intervals  of 
from  5  to  15  miles  through  the  numerous  sounds  that  indent  the  coast, 
from  which  those  boats  could  dash  forth,  strike  a  sudden  blow,  and 
retoming,  find  close  at  hand  a  safe  harbor  secure  from  attack  and  from 
storms. 

If  the  recent  recommendations  of  the  general  commanding  the  De- 
X)artment  of  the  East  in  regard  to  the  defense  of  the  South  Atlantic 
X>ort8  by  means  of  a  strongly  fortified  central  station,  including  Port 
Boyal  Harbor  and  Tybee  Beads,  be  carried  into  effect,  then  the  impor- 
tance of  the  inside  route  as  an  adjunct  to  such  defense  can  scarcely  be 
overestimated,  and  whatever  may  be  the  plan  of  defense  adopted  for 
those  x>orts  the  inside  route  wiU  be  a  potent  factor  in  its  efficiency. 

An  effective  blockade  of  the  Southern  ports  by  a  foreign  fleet  would 
he  practicaDy  imiK)ssible,  because  light-draft  vessels  could  enter  or 
leave  at  any  of  the  sounds  along  nearly  200  miles  of  the  coast  and  reach 
the  desired  seaport  by  the  inside  route. 

In  view  of  the  great  commercial  value  of  this  route,  as  well  as  of  its 

foilitary  importance  and  of  the  comparatively  insignificant  expenditures 

^volv^  as  compared  with  the  benefits  to  be  derived  therefrom,  I  am 

<>f  the  opinion  that  "  the  inside  route  between  Savannah,  Ga.,  and  Fer- 

J'^dina,  Fla.,  with  a  view  to  obtaining  a  steamboat  channel  of  7  feet 

aepth  at  mean  low  water, "  is  worthy  of  improvement. 

-irregular  and  inadequate  appropriations  will  greatly  increase  the 

^sfc.  of  the  work  and  delay  its  completion,  and  it  is  therefore  recom- 

^^J^cied  that  unless  the  total  sum  required  for  its  completion,  viz, 

-     "^,000,  can  be  appropriated  at  one  time  no  appropriation  for  the  work 

be  made. 

APPENDICES.* 

ap  of  "  New  Cnt "  and  part  of  Wassaw  Creek,  Romerly  Marsh.    Scale :  1  :  1200. 

ap  of  HabershaDi  Creek  and  yicinity,  Bomerly  Marsh.    Scale :  1  :  1200. 

ftp  of  Mad  Biver  and  yicinity.    Scale :  1  :  4800. 

apofLittle  Mud  River.    Scale:  1  :  4800. 
^ap  of  Jekyl  Creek.    Scale:  1  :  4800. 
-^ap  of  The  Dividings,  Comberland  River  and  Sound.     Scale:  1  :  4800. 

*  Not  printed. 
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t«  Dfi^praMi  «<  directiim*  aad  relocitiet  of  enmotB  in  New  Cnt  and  Wassaw  Cre^ 
E— WTly  Manb.    fCraJe:  1  :  1200. 
%,  Diiijimi  of  <tireetiaM  and  reloeitiea  of  corrento  in  Mad  River.     Scale :  1  :  iMO. 
%.  r^U^raa  of  dlreetioM  and  relocities  of  eniiento  at  The  Dividings.    Scale :  1  :  4800. 

Benpectfiiny  submitted. 

O.  M.  Cartsb, 
Ca'gi.y  Corps  of  Enginers. 
Brig.  OeiL  Thomas  L.  Casey, 

Chief  of  Engineersj  U.  8.  A. 

(Through  Col.  William  P.  CraighiU,  Corps  of  Engineers,  Diyisioi) 
Engineer,  Southeast  Divisioo.) 

[First  indorsem«iii.) 

U.  S.  Engineer  Office, 
Baltimore^  Md.j  Ifovember  30^  189L 
Kespectfolly  submitted  to  the  Chief  of  Engineers. 
I  concur  in  the  recommendations  of  Captain  Carter. 

Wm.  p.  Craighill, 
Colonel^  Corps  of  Engineers. 


/^ 


'ENDIX   N ^KEPOKT   OF   CAPTAIN   CAETEB. 


N  13. 

[Prtnted  in  Honse  Ex.  Doo.  Na  34,  Fifty-second  CongreM,  fint  smbIoii.  ) 
PRELIMINARY  EXAMINATION  OF  BRUNSWICK  OUTER  BAR.  GEORGIA,  TO 

determine  the  feasibility  and  cost  of  deepening  the  same 
to  26  feet  at  ordinary  high  water, 

United  States  Engineer  Office, 

Savannuhy  Oa.^  October  8, 1690. 

General:  In  compliance  with  Department  letter  dated  September 
20, 1890, 1  have  the  honor  to  submit  the  following  report  of  a  preliminary 
'  examination  of  ^^Bmnswick  Outer  Bar,  Georgia,  to  determine  the  feas- 
ibility and  cost  of  deepening  the  same  to  26  feet  at  ordinary  high 
water.'^ 

Brunswick  is  situated  upon  the  east  coast  of  Georgia,  about  60  miles 
by  the  coast  line  south  of  the  Savannah  Biver.    The  outer  harbor  com- 
prises the  anchorages  in  Brunswick  Biver  and  St.  Simon  Sound,  and 
**Bnin8wick  Outer  Bar"  is  assumed  to  mean  the  ocean  bar  which  ob- 
structs the  entrance  to  St.  Simon  Sound. 

The  earliest  reliable  survey  of  that  locality  known  to  me  is  one  made 
by  the  United  States  Coast  Survey  between  1866  and  1860.  The  bar, 
which  extends  in  a  horseshoe  shape  across  the  entrance  from  St.  Simon 
Island  on  the  north  to  Jekyl  Island  on  the  south,  has  not  changed  much 
^  location  or  general  direction  since  the  time  of  that  survey.  The 
ciaunel  across  it  has,  however,  shoaled  greatly,  the  minimum  mean  low- 
^ater  depth,  which  was  16  feet  at  the  time  of  the  former  survey,  being 
,/*^  tie  present  time  not  more  than  11 J  feet.  The  outer  18-foot  curve 
l^^tiot  moved  appreciably  seaward,  but  the  navigable  bar  channel  has 
"^  '  its  position  toward  the  south,  the  6-foot  curve  of  the  north 
^lers  having  moved  southward  about  one-half  of  a  mile  in  the  last 
.  by  years,  ^me  slight  shoaling  has  alsotaken  place  in  thedeep  pocket 
L^e  of  the  crest  of  the  bar,  one  sand  spur,  directly  in  the  channel,  and 
a  depth  of  water  less  than  18  feet  at  mean  low  tide,  having  moved 
'^ward  about  three-quarters  of  a  mile.  Detailed  information  con- 
ing the  bar  can  be  given  only  after  a  survey  of  the  locality  has 
made. 

te  importance  of  the  city  of  Brunswick  as  a  seaport  has  increased 
1  remarkable  rapidity  during  the  past  ten  years.    The  population 
increased  from  less  than  3,000  in  1880  to  about  12,000  in  1890.  Tax- 
property  has  increased  during  the  same  period  from  $1,300,000  to 
^  1,000.    The  naval  stores  business,  which  was  first  begun  there  in 
reached  a  value  of  over  $1,000,000  in  1889.    The  annual  timber 
lents  increased  during  the  same  period  from  37,000,000  feet  to  over 
1,000.    Cotton  shipments  of  4,000  bales  in  1884-^86  reached  nearly 
bales  in  1889-'90.    Between  80  and  90  per  cent  of  the  total  trade 
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of  BroBSwick  is  dei>endent  iix)on  water  carriage.    Two  railroads  ter- 
minate at  that  point,  the  East  Tennessee,  Virginia  and  Georgia  reaching, 
with  its  connections^  the  North  and  Northwest,  and  the  Brunswick  and 
Western  extending  into  Georgia,  Alabama,  and  beyond* 
The  following  lines  of  steamers  are  established: 

BranBwick  to  New  York,  one  i>er  week. 
Brunawick  to  Savannah,  two  per  week. 
Bronswick  to  river  pomts,  fourteen  per  week. 

Besides  those  a  large  fleet  of  foreign  and  coastwise  saU  and  steam 
vessels  engage  in  the  Brunswick  trade,  which  consists  chiefly  of  cotton, 
timber,  lumber,  and  naval  stores. 

The  shoaling  which  has  taken  place  on  the  bar,  and  which  prevents 
vessels  of  large  carrying  capacity  from  entering  tlie  harbor,  seriously 
threatens  the  commerce  of  the  port  and  retards  ite  further  development. 

I  respectfully  invite  attention  to  the  appended  letters  of  the  mayor 
of  the  city  and  the  president  of  the  Board  of  Trade,  and  of  the  president 
of  the  Brunswick  Terminal  Company. 

For  all  the  reasons  stated  I  am  of  the  opinion  that  the  harbor  is 
worthy  of  improvement.  The  estimated  cost  of  a  survey  on  which  to 
base  a  plan  and  estimate  of  improvement  is  $6,000. 

It  is  imperative  that  the  calm  weather  usually  prevailing  at  this  sea- 
son of  the  year  be  taken  advantage  of,  lest  the  estimated  cost  be  greatly 
exceeded  and  the  completion  of  the  survey  much  delayed.  The  survey 
should  be  begun  at  once. 

Very  respectfully,  your  obedient  servant, 

O,  M.  Carter, 
First  Lieut,  Corps  of  Engineern. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  8.  A, 

(Through  Col.  William  P.  Craiglull,  Corps  of  Engineers,  Division 
Engineer,  Southeast  Division.) 

[Second  Indorsement.] 

F.  S.  Enchnebr  Office, 
Baltimore,  Md.,  November  20, 1890. 

Bespectfully  returned  to  the  Chief  of  Engineers.  In  view  of  the  facta 
and  reasons  set  forth  in  the  report  of  the  local  engineer  it  is  considered 
that  the  locality  is  worthy  of  improvement 

Wm.  p.  Craighill, 
Colonel,  Corps  of  Engineers. 


LETTBB  FROM  THE  MAYOR  OF  THE  CITY  OF  BRUNSWICK  AND  THE  PRESIDENT  OF  THX 

BOARD  OF  TRADE. 

Brunswick,  Ga.,  October  7,  1890. 

Dear  sir  :  In  answer  to  your  inquiry  as  to  the  commercial  reasons  in  favor  of  the 
deepening  of  the  outer  bar  of  Brunawick,  we  have  to  sav  that  the  wonderful  pro- 
gress of  Brunswick  from  1880  to  1890  from  a  population  of  2,981  in  1880,  to  a  popul»> 
tion  of  over  12,000  for  1890;  the  increase  in  tne  lumber  business  from  37,000,000  feet 
in  1875,  to  over  100,000,000  feet :  the  increase  in  the  cotton  business  from  4,000  bales 
for  the  season  of  1884-'85,  to  162,930  bales  for  the  season  of  1889-'90i  the  increase  in 
naval  stores  from  nothing  in  1874  to  over  $1,000,000  for  the  season  of  1889;  the  crea- 
tion within  the  past  three  years  of  a  new  business  rapidly  growing  in  importance 
in  the  shipment  of  cross- ties  from  this  port,  which  loads  vessels  to  their  dead- weight 
capacity,  indicate  the  importance  of  deei>ening  the  outer  bar  for  the  reason  that  the 
draft  of  vessels  recently  constructed  and  in  course  of  construction  is  much  neater 
than  at  any  time  prior  to  1885,  and  for  the  reason  that  charterers  can  obtain  deeper- 
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draft  Teasels  at  a  much  lower  rate  per  ton  than  the  lighter-draft  vessels,  and  havinig; 
a  wider  range  for  charters  if  enabled  to  charter  deep-draft  as  well  as  light-draft 
TeeselSy  are  enabled  to  procure  at  all  times  better  charter  parties  and  better  rates  of 
freiffht.  * 

The  East  Tennessee,  Virginia  and  Georgia  Railroad  Company  has  its  ocean  termi- 
nas  at  Brunswick,  and  touches  every  important  commercial  city  in  the  interior, 
whether  with  its  main  line  and  branches  or  with  connections  made  by  traffic  con- 
tract. 

TheBrnnswick\and  Western  Railroad  Company,  a  part  of  the  Plant  system  of 
railroads,  throngh  the  Alabama  Midland  Railroad,  constructed  from  Bainbridge  to 
Montgomery,  and  rapidly  being  extended  from  Montgomery  to  Tuscaloosa,  and  these 
with  the  Illinois  Central  gives  us  another  important  line  of  western  and  north- 
western connections.  Both  these  railroad  systems  traverse  the  great  ironr  and  coal 
belt  of  the  South,  and  reach  into  and  connect  with  the  great  northwestern  systems 
traversing  the  grain  section  of  the  West  and  Northwest,  and  also  connect  with  the 
southwestern  system  of  railroads. 

The  East  Tennessee,  Virginia  and  Georgia  Railroad  Company^s  terminal  at  Bruns- 
wick is  upon  2S  feet  of  water  at  its  wharves  at  ordinary  low  water,  and  there  is  in 
the  channel  of  Turtle  River  for  its  whole  distance  to  the  sea  more  than  22  feet 
which  can  be  carried  to  the  bar,  at  which  point  but  11^  feet  at  ordinary  mean  low 
water  is  sho^ii  by  the  last  United  States  Coast  Survey  chart.  While  it  is  probable 
that  by  the  changes  which  have  occurred  in  the  location  of  the  channel  deeper 
water  can  at  times  be  obtained  over  the  bar,  yet  the  railroads  terminating  at  this 
point,  the  people  int<erested  in  its  commerce  and  the  people  in  the  territory  tributary 
to  Brunswick  are  compelled  to  seek  other  ports  at  a  greater  expense  than  they  would 
be  put  to  if  this  obstruction  was  removed. 

Mother  view  of  this  matter  which  our  Board  desires  to  present  for  your  con- 
sideration is  that  Brunswick  is  in  the  extreme  curvature  of  the  South  Atlantic  coast; 
it  is  nearer  than  any  other  South  Atlantic  port  to  all  interior  points  in  the  South, 
in  the  West,  in  the  Northwest. 

We  desire  to  present  for  your  consideration  the  fact  that  onr  harbor  by  the  forma- 
tion of  the  islands  of  St.  Simon  and  Jekyl  is  absolutely  landlocked;  and  that,  as  can 
be  seen  by  a  mere  glance  at  the  Coast  Survey  chart  of  onr  harbor,  the  arms  of  the 
sea  which  create  it  give  ns  37  miles  of  water  front  easily  and  cheaply  available  witli 
deep  water  close  in  shore.  The  wonderfol  growth  of  the  South  for  the  past  ten  years, 
the  tremendous  investments  in  productive  industries  of  varions  character,  have 
vastly  increased  l^e  freight  product  which  must  find  outlets  to  the  markets  of  tlie 
world.  The  vast  amount  of  money  invested  in  the  past  four  years  in  prodnctive  in- 
dustries of  the  Sonth--in  1888,  $161,000,000;  in  1889,  $229,000,000— must  increase  still 
farther  the  enormous  freight  product  shown  by  the  figures  of  1889  and  1890,  thus 
indicating  the  national  importance  of  an  improvement  of  this  character  as  creating 
an  additional  outlet  for  the  vast  produote  of  the  interior  of  the  South,  as  well  as  an 
additional  outlet  for  the  vast  products  of  the  Northwest  and  West  which  dnrinff  the 
winter  months  cannot  find  adequate  outlet  over  the  great  trunk  lines  of  the  North 
by  reason  of  blockades  of  ice  and  snow,  and  can  find  outlet  over  lines  never  thus 
obstructed,  with  easy  grades  to  this  port  by  shorter  lines  of  haul,  an  advantage  not 
only  applicable  to  the  grain  and  flonr  of  that  section,  but  also  applicable  to  the  in- 
creasing export  of  cattle. 

There  has  been,  within  the  last  three  years,  invested  in  Brunswick,  of  northern 
capital  $3,^,000,  and  if  the  outer  bar  was  deepened  to  26  feet  at  mean  high  water  there 
would  be  a  certainty  of  future  investments  in  terminal  facilities  and  commercial 
business  of  various  kinds  of  a  magnitude  commensurate  with  the  enlarged  business 
which  would  be  at  once  created  at  this  point. 

Bespeotfiilly  submitted. 

C.  Downing, 
President  Board  of  Trade, 
J.  J.  Spears, 
Mayor  City  of  Brunewickf  Ga, 

Lieut.  O.  M.  Carter, 

Corpe  of  Engineers,  U.  8,  A. 


LETTKR  OF  MR.  A.  F.  CHURCHILL,  PRESIDENT  AND  GENERAL  MANAGER  OF  THE  BRUNS- 
WICK TERMINAL  COMPANY. 

Brunswick,  Ga.,  October  7, 1890, 

Dear  Sir:  This  company  is  laboring  under  a  great  disadvantage  in  chartering 
vessels,  owing  to  the  shoal  water  on  the  bar. 

Oni  neighboring  ports  that  have  more  water  on  the  bar  than  we  have  on  ours  can 
get  cheaper  ships  than  we  can.  I  was  offered  a  ship  to-day  at  75  cents  per  register 
tou  less  than  I  am  compelled  to  pay  for  suitable  draft  vessels  for  this  port. 

»Na92 84 
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This  means  prohibition  for  the  exports  to  the  port  of  Bmnswic'ky  and  compels  all 
interior  markets  naturally  tributary  to  the  port  of  Bronswick  to  ship  their  ^oods  to 
other  ports,  not  only  at  an  increased  cost  to  them,  bat  at  a  loss  of  the  business  to 
Brunswick. 

Ton  can  readily  see  the  disadvantage  under  which  we  are  laboring;  can  not  the 
remedy  be  appUed,  and  put  the  port  of  Brunswick  on  equal  footing,  equal  rates,  and 
equal  draft  or  water  on  the  bar  with  our  neighboring  ports? 
Tours,  very  truly, 

A.  F.  Cruscrux, 
Fretident  and  General  Manager. 

Lieut.  O.  M.  Carter, 

Ccrpe  of  Engineers,  U,  8,  A* 


8URVET  OF  BRUNSWICK  OUTER  BAR,  GEORGIA,  TO  DETERMINE  THE 

feasibility  and  cost  of  deepening  the  same  to  26  feet  at 
ordinary  high  water. 

United  States  Engineer  Office, 

8avannaJ^3  Oa.^  December  10, 1891. 

General:  In  accordance  with  the  requirements  of  section  17  of  the 
river  and  harbor  act  of  September  19, 1890,  and  instmctions  from  the 
Chief  of  Engineers,  dated  Kovember  21, 1890, 1  have  the  honor  to  sub- 
mit herewith  my  rei)ort  upon  the  survey  of  "  Brunswick  Outer  Bar, 
Georgia,  to  determine  the  feasibility  and  cost  of  deepening  the  same  to 
26  feet  at  ordinary  high  water,''  together  with  a  project  for  its  improve- 
ment and  an  estimate  of  the  cost  of  the  same. 

A  brief  description  of  the  aim  of  the  proposed  improvement  and  some 
fEK^ts  relating  to  its  commercial  imx)ortance  are  given  in  my  report  upon 
the  preliminary  examination,  dated  October  8, 1890,  to  which  I  respect- 
fully refer. 

The  survey  of  the  bar  was  made  under  my  direction  by  my  assistant, 
Lieut.  Thomas  H.  Bees,  Corps  of  Engineers,  U.  S.  Army,  between  De- 
cember, 1890,  and  June,  1891.  His  very  complete  report,  submitted  this 
date,  renders  unnecessary  any  further  discussion  of  the  subject,  and  is 
transmitted  herewith  as  a  part  of  my  report. 

The  project  of  improvement,  proposed  therein  was  prepared  under 
my  direction,  and  is  approved. 

The  estimated  cost  of  the  improvement  which,  in  round  numbers,  is 
$2,700,000,  supposes  that  money  is  regularly  and  adequately  supplied. 
Without  this  the  cost  of  the  work  will  be  largely  increased  and  its  suc- 
cess rendered  doubtful. 

That  advantage  may  be  taken  of  experience  gained  in  the  work,  wide 
discretion  should  be  allowed  the  engineer  in  charge,  especially  as  to 
the  form  of  the  jetty  cross  section  and  the  order  in  which  work  is  to 
be  done. 

Bespectfully  submitted. 

O.  M.  Carteb, 
Captainj  Corps  of  Engineen^ 

Brig.  Gen.  Thomas  L.  Casey, 

Qhief  of  Engineers^  U.  8.  A. 
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REPORT  OV  LIEUT.  THOMAS  H.   REES,  CORPS  OF  1&N6INEER8. 


United  States  Engineer  Office, 

Savannah,  Ga.,  December  10, 1891, 

Captain  :  I  have  the  honor  to  snbinit  herewith  my  report  on  a  survey  of  Bmns- 
wick  Outer  Bar,  made  pursuant  to  your  orders  of  December  8,  1890,  together  with 
a  project  for  its  improvement,  with  a  view  of  obtaining  a  channel  26  feet  in  depth  at 
mean  high  water,  and  an  estimate  of  the  cost  thereof. 

I  wiU  first  describe  the  methods  and  results  of  the  survey,  and  then  give  a  general 
description  of  the  harbor  and  its  commerce,  and  the  ^lan  proposed  for  its  improve- 
ment. Your  orders  of  December  8, 1890,  and  verbal  instructions  of  the  same  date, 
directed  a  complete  hydrographio  survey  of  Brunswick  Outer  Bar  and  the  adjacent 
channels  and  snoals,  to  include — 

(1)  A  triangulation  covering  the  shore  area  within  the  limits  of  the  survey. 

(2)  The  topography  of  the  shores  within  the  same  limits. 

(3)  The  determination  of  azimuths  by  observations  on  a  circumi>olar  star,  and  of 
magnetic  declination  by  compass  readings. 

(4)  Soundings  thoroughly  covering  the  bar  and  adjacent  channels  and  shoals  be- 
tween the  shore  and  the  outer  24- foot  mean  low-water  curve. 

(5)  Tidal  observations  at  the  following  points,  viz,  at  Ocean  Pier,  at  some  point  on 
Brunswick  Kiver,  at  the  city  of  Brunswick,  and  at  the  East  Tennessee,  Virginia  and 
Georgia  Railroad  wharf  on  Turtle  River. 

(6)  Current  observations  for  velocities  and  directions  at  necessary  points. 

(7)  Determination  of  the  character  of  the  bottom. 

(8)  The  plotting  of  maps  and  diagrams  showing  the  results  of  the  survey. 

The  necessary  instruments  and  boats  were  obtained  from  your  office,  and  the 
steam  launch,  with  a  complete  outfit  for  the  survey,  reached  Brunswick  December  16. 

A  party,  consisting  of  1  assistant  engineer,  2  surveyors,  1  rodman,  1  recorder,  1 
master  of  launch,  1  en0neer,  1  leadsman,  1  cook,  1  or  more  boatmen  and  laborers,  aa 
needed,  was  assembled  and  quartered  on  St.  Simon  Island,  and  active  operations 
were  begun  on  the  19th. 

BASE  UNE. 


A  suitable  location  for  a  base  line  was  found  across  the  southern  end  of  St.  Si- 
mon Island.  The  line  was  cleared  of  trees  and  brush,  and  stout,  square  stakes  were 
driven  exactly  on  line  and  a  little  less  than  100  feet  apart.  A  square  of  tin,  marked 
with  a  fine-lined  cross  (-f )  was  tacked  to  the  top  of  each  stake.  A  100-foot  steel 
tajie  was  used  in  the  measurements.  A  number  of  narrow  open  boxes,  from  15  to 
20  feet  long  and  5  inches  high,  was  prepared,  their  aggregate  length  bein<|  a  little 
less  than  100  feet.  These  were  blocked  up  end  to  end  in  a  straight  line  between 
two  of  the  stakes,  the  extreme  ends  being  exactly  even  with  the  tms  on  the  tops  of 
the  latter.  The  tape  was  stretched  in  the  line  of  boxes  and  left  there  with  a 
Fahrenh^t  thermometer  until  a  uniform  temperature  should  be  attained.  The 
front  end  of  the  tape  was  then  held  rigidly  at  some  oven  division  and  the  tape 
stretched  by  a  12-ponnd  pull  at  the  rear  end,  applied  by  a  spring  balance,  and  this 
end  of  the  tape  was  read  to  the  nearest  one-thousandth  of  a  foot.  The  temperature 
was  recorded  at  the  same  time.  The  tape  was  thus  protected  from  the  wind  and 
from  the  direct  rays  of  the  sun ;  it  was  maintained  in  a  straight  line  without  sag, 
&nd  its  temperature  was  closely  determined.  Each  reading  was  taken  twice  to 
avoid  errors,  and  the  whole  line  was  measured  twice.  No  attempt  was  made  to 
keep  the  tape  horizontal  during  a  measurement,  but  the  difference  in  elevation  of 
the  stakes  was  found  by  leveling  and  the  measured  distance  reduced  to  the  hori- 
zontal distance. 

The  form  of  record  was  as  follows : 

Base  line,  December  SS,  1890. 
[Observers:  Bees,  Paret.] 


StatUm. 


0  tol 

1  to2 

(*) 
44  to  45 


Hea«ared  length 


Bear  end. 


0.225 
0.295 

(*) 
0.324 


Front  end. 


09. 
09. 


n 


44.6 


Difference  in 
elevation 
of  stakes. 


(*) 


0.54 
0.69 

2.71 


Horizontal 
length. 


Tem- 

pera- 

tnre,  F. 


99.1734 
»».  1025 

(*) 
44. 1930 


o 

64 
61 

(*) 
66 


3,984.7431 
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The  coefficient  of  expansion  of  the  steel  tape  used  for  1  foot  and  1°  F.  is  0.00000692^ 
and  the  tape  is  standard  length  at  46.6^  F.  The  mean  temperature  during  this 
meaflurement  was  64.6^,  hence  46.6 — 64.6  equals  (—)  18.0°,  an<^ 

F<Mt 

(—)  18x8984.74  X. 00000692= (— )0.496S 

Measured  length  = 3,984.7431 

Corrected  length  = 3,984.2468 

The  second  measurement  gave  the  following  corrected  result 3, 984. 2822 

And  a  consequent  mean  of 3,984.2645 

With  a  probable  error  of  1  unit  in  about  225,000.  The  standard  referred  to  is  that 
of  the  Mississippi  River  Commission.  At  each  end  of  the  base  an  iron  rod  about  5 
feet  long  was  sunk  flush  with  the  surface  of  the  ground,  and  over  them  the  triangu- 
lation  stations  were  erected. 

TRIANGULATION. 

Besides  the  stations  at  east  base  and  west  base,  five  others  wore  established. 
The  tower  of  the  Hotel  St.  Simon  served  admirably  as  one  station.  The  light-house 
tower  gave  another.  An  unused  beacon  on  the  mainland,  opposite  the  entrance, 
was  used  as  a  station,  and  two  other  stations  were  erected  on  Jeykl  Island  at  its 
northern  point,  and  at  a  point  about  2  miles  down  the  beach.    This  southernmost 

f»oint  anu  hotel  are  6,890.8  yards  apart,  and  afforded  an  excellent  base  line  for  the 
ooation  of  offshore  soundings.  They  were,  in  fact,  selected  with  tiiat  object  is 
view.  The  seven  stations  were  connected  by  a  system  of  five  triangles,  the  angles 
of  which  were  measured  by  the  method  of  repetitions.  From  eleven  to  thirty  read« 
ings  of  each  angle  were  taken.    The  errors  of  closure  of  the  triangles  were 

+04.0",-01.7",+08.2",-h03.9",  and  -f-16.4". 

This  last  error  occurred  in  a  large  ill-shaped  triangle,  one  station  of  which  was  very 
indistinct  and  difficult  to  read  accurately.  The  theodolite  used  in  triangulation 
read  only  to  20  seconds  of  arc ;  therefore,  the  above  errors  are  as  small  as  could  be 
expected.  The  lijfht-house  could  not  be  occupied  centrally  by  the  instrument,  and 
the  angles  were  therefore  measured  at  an  eccentric  point  and  reduced  to  the  center 
by  the  formula 


n— n  I     8'^  (Q-f  y)       r  sin  y  , 
^""^"^    DsinT'        ^G  sin  1'^ 


in  which  C  is  the  required  angle  and  O  is  the  measured  angle. 

None  of  the  triangles  used  were  very  fair-shaped,  but  oetter  ones  could  not  be 
obtained  without  using  several  additional  points  and  erecting  stations  from  30  to  60 
feet  high,  which  the  requirements  of  the  survey  did  not  warrant. 

TOPOGRAPHY. 

The  topography  of  the  shore  line,  including  high  and  low  water  lines,  and  the 
principal  features  in  the  vicinity  of  the  shore,  were  obtained  by  running  stadia 
lines,  beginning  at  and  closing  on  triangulation  stations.  This  work  was  mostly 
performed  in  January,  but  it  was-  subsequently  found  that  several  storm  tides  had 
materially  altered  the  conformation  of  the  shore  line;  and  in  order  to  determine  the 
extent  of  this  alteration,  high  and  low  water  lines  were  again  located  in  May,  and 
the  different  positions  of  these  lines  are  shown  on  the  final  map  of  the  snrvev.  There 
were  in  all  about  12  miles  of  stadia  lines  run,  and  113  stations  occupied.  There  were 
also  14  cross  sections  of  the  beach  taken. 

AZIMUTH. 

The  line,  the  astronomical  azimuth  of  which  was  determined,  was  east  base,  botel. 
It  happened  that  a  time  could  be  selected  for  the  observations,  when  Polaris  reached 
western  elongation  just  after  sunset,  so  that  while  Polaris  was  visible,  there  was 
still  sufficient  light  to  see  the  cross  hairs  and  the  mark  at  station  ''  hotel"  without 
illuminating  either.  The  terrestrial  mark,  the  point  of  a  lightning  rod  at  the  apex 
of  the  hotel  tower,  was  therefore  the  same  as  that  observed  in  triangulatiuu,  and 
its  size  and  distance  were  such  that  it  was  not  found  necessary  to  change  tiie  (ocas 
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of  the  mstTumeiit  ^ter  observing  the  star.  An  excellent  set  of  observationB  was 
thus  obtained,  giving  the  azimuth  of  the  line  east  base,  hotel,  measured  from  the 
sonth  point  round  by  the  west  equal  to  23(F  55'  04'^ 

In  this  connection  it  may  be  stated  that  the  same  station  (east  base)  and  mark 
(hotel)  were  used  in  taking  observations  for  magnetic  declination.  After  a  large 
nomber  of  observations  for  this  purpose  had  been  taken  with  Brandis  Transit,  No. 
1064,  it  was  found  that  the  readings  did  not  agree  at  all  well,  and  investigation 
showed  that  the  needle  was  so  sluggish  that  it  could  not  be  set  accurately,  a  <Siange 
of  several  minutes  of  arc  occurring  after  a  disturbance  of  the  needle.  The  Gurley 
Transit  was  therefore  used,  after  thorough  adjustment,  in  a  new  series  of  observa- 
tions, and  the  result  showed  that  it  was  much  better  suited  to  the  purpose  than  the 
Brandis  instrument.  The  mean  of  thirteen  sets  of  observations,  each  set  containing  five 
leadings,  gave  the  magnetic  azimuth  of  the  line  east  base,  hotel,  measured  from 


O  t        II 


the  south  point  round  by  the  west= 229  25  27 

True  azimuth,  as  above= 230  55  04 

Hence  magnetic  declination,  east= 1  29  37 

SOUNDINGS. 

All  sotmdings  were  taken  from  the  steam  launch.  An  8-ponnd  lead  was  used  in 
depths  not  exceeding  40  feet,  and  a  12-pound  one  in  greater  depths.  The  lead  line 
was  kept  constantly  wet  and  was  compared  before  and  after  each  day's  work,  with 
the  steel  tape.  The  pull  exerted  on  the  lead  line  during  sounding,  at  the  speed 
nsually  maintained,  was  found,  with  a  spring  balance,  to  be  about  12  pounds;  and 
this  same  pull  was  always  applied  in  stretching  the  line  during  comparisons  with 
the  tape.  The  soundings  were  located  at  one-nunute  intervals  by  angles  from  two 
iransits  at  triangulation  stations  on  shore,  selected  with  reference  to  giving  good 
angles  of  intersection  over  the  area  to  be  sounded.  This  gave  from  two  to  six  inter- 
mediate soundings  to  be  placed  bv  equal  spacing  between  the  located  points.  A 
chronometer  was  used  on  the  launcn  for  keeping  time,  and  the  watches  of  the  trans- 
itmen  were  compared  with  the  chronometer  before  and  after  each  day's  work.  The 
sonnding  to  be  located  was  indicated  to  the  transitman  by  a  signal  on  the  launch 
given  at  the  instant  the  lead  line  became  vertical  on  the  sounding  nearest  the  end  of 
the  even  minute.  The  signal  used  was  cylindrical  in  form,  about  18  inches  in  diame- 
ter and  3  feet  high,  arranged  to  slide  centrally  on  a  vertical  pole  and  to  collapse  like 
a  bellows  when  dropped.    It  was  raised  and  dropped  by  means  of  halyards. 

Two  sets  of  lines  of  soundings  were  run,  one  set  running  off  and  on  shore  approxi- 
mately perpendicular  to  the  shore  line,  and  the  other  set  crossing  the  first  nearly  at 
right  angles.  The  offshore  soundings  were  so  distant  as  to  render  it  impossible  to 
see  ordinary  shore  ranges ;  therefore,  in  order  to  cover  the  ground  uniformly,  the 
following  method  was  adopted:  The  light-house  tower  on  St.  Simon  Island  was 
used  as  a  signal  station,  and  the  offshore  lines  of  the  first  set  radiated  from  this 
point.  The  unes  were  established  by  the  setting  of  a  transit  located  on  the  light-house 
tower,  and  the  launch  was  kept  as  nearly  as  possible  on  the  cross  hairs  of  the  in- 
stmment  by  the  motions  of  a  large  signal  flag.  When  the  flag  was  displayed  on  the 
north  side  of  the  tower  the  launch  would  incune  gradually  in  that  direction;  as  she 
approached  the  proper  Une,  the  flag  would  be  raised  to  a  vertical  position  and  the 
launch  would  be  straightened  out  on  her  course.  The  opposite  motion  of  the  flag 
moved  the  launch  to  t£e  southward  and  she  could  thus  be  Kept  within  a  few  feejt  of 
the  true  line. 

The  inshore  lines  of  the  first  set  were  run  on  ranges  established  on  shore  from  400 
to  500  feet  apart.  The  lines  of  the  second  set,  crossing  the  first,  were  run  from  an 
anchored  range  boat  carrying  a  large  fla^,  which  was  always  kept  by  the  launch  in 
range  with  the  most  distant  headland  visible.  After  each  line  was  completed,  the 
range  boat  was  moved  400  leet  seaward,  which  spaced  the  lines  at  that  interval. 
The  headland  used  as  the  rear  range  point  was  so  distant  that  the  divergence  of  the 
lines  was  scarcely  perceptible.  The  total  number  of  soundings  plotted  was  36,095 
and  the  nnmber  of  located  soundings  was  8,176.  There  were  in  addition  to  these 
1,082  soundings  and  251  locations  that  were  missed  l>y  one  or  both  transits  on  account 
of  rain,  fog,  or  haze.  The  outer  soundings  were  so  distant  that  only  on  an  excep- 
tionally clear  da^  could  the  transitman  see  the  launch  or  her  signals,  and,  under  the 
most  favorable  oircumatanoes^  she  was  invisible  to  the  naked  eye  more  than  half  the 
time. 

TIDAL  OBSERVATIONS. 

Tide  gauges  were  established  at  Ocean  Pier,  St.  Simon  Island;  at  Quarantine 
Whar^  Brunswick  Riv^;  at  the  Brunswick  and  Western  Railway  wharf,  city  of 
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BmnBwick ;  and  at  the  East  Tennessee,  Virginia  and  Georgia  Railway  wharf,  on 
Turtle  River. 

At  the  Ocean  Pier  a  Stierle  self-registering  gauge  was  established  December  20, 
1890.  and  maintained  till  June  3,  1891,  giving  a  record  of  the  times  and  heights  of 
297  nigh  and  low  waters.  A  similar  self-registering  gauge  was  established  at  the 
Brunswick  and  Western  Railway  wharf,  Brunswick,  on  January  5,  1891,  and  main- 
tained until  May  12,  1891,  giving  a  record  of  the  times  and  heights  of  166  high 
waters  and  152  low  waters.  This  gauge  did  not  work  satisfactorily  until  some  nee- 
essary  alterations  and  repairs  were  elected,  and  a  portion  of  the  record  during  the 
above  period  was  therefore  lost.  At  the  Quarantine  wharf,  Brunswick  River,  a 
staff  gauge  waa  read  day  and  night  from  March  6  to  April  25,  1891.  The  times  and 
heights  of  97  high  waters  and  97  low  waters  were  recorded.  At  the  East  Tennessee, 
Virginia  and  Georgia  Railway  wharf,  on  Turtle  River,  day  readings  of  high  and 
low  water  on  a  staff  gauge  were  beffun  March  19 ;  night  readings  were  begun  April 
8,  and  both  were  continued  until  May  19.  1891.  There  were  recorded  during  this 
period  the  times  and  heights  of  102  high  waters  and  of  98  low  waters* 

LEVELING. 

Bench  marks  were  established  near  all  gauges  and  connected  bylines  of  levels,  and 
the  elevation  of  each  bench  mark  with  reference  to  mean  low-water  level  on  the 
adjacent  gauge  was  determined.  The  distance  across  the  Sound  from  St.  Simon 
Island  to  the  mainland  is  so  great  that  level  readings  over  the  whole  distance  would 
have  b#aB  unreliable,  owing  to  the  effect  of  refraction.  Two  pile  stations  were 
therefore  constructed  on  shoals  in  the  sound,  dividing  the  distance  into  three  equal 
parts  of  about  2,300  feet  each.  This  gave  level  sights  in  opposite  directions  over 
equsJ  spaces  of  water,  and  eliminated  to  a  great  extent  the  effects  of  curvature  and 
refraction.  In  leveling  across  the  marshes  from  St.  Simon  Sound  to  Brunswick  and 
from  Brunswick  to  the  Quarantine  gauge  it  was  necessary  to  construct  a  station  at 
each  instrument  point  on  account  of  the  yielding  and  tremulous  nature  of  the  marsh 
soil.  Stout  scantlings,  about  8  feet  long,  were  sunk  into  the  marsh  until  their  tope 
were  a  few  inches  above  the  surface.  Three  of  these  at  each  station  served  as  points 
of  support  for  the  tripod  of  the  level,  and  one  was  placed  at  each  turning  point  to 
support  the  level  rod.  The  length  of  si«;ht  was  uniformly  600  feet,  measured  by 
chaining.  The  line  across  the  sound  on  the  pile  stations  was  leveled  three  times; 
that  from  tjie  sound  to  Brunswick,  twice ;  from  Brunswick  to  the  East  Tenneasee, 
Virginia  and  Georgia  Railroad  wharf,  four  times,  and  from  Brunswick  to  Quarantine, 
three  times.  A  single  run  over  these  lines  covered  a  distance  of  about  12  miles,  and 
the  agf'regate  length  of  all  the  lines  run  was  about  32  miles. 

CURRENT  OBSERVA.TIONS. 

Current  meters  and  submerged  floats  were  both  used  in  the  determination  of  the 
velocities  and  directions  of  tidal  currents.  The  meters  having  been  repaired  since 
previous  ratings^  it  was  necessary  to  rerate  them,  and  an  excellent  place  for  this  pur- 
pose was  found  in  a  small  artifical  pond  near  the  city  of  BrunswicK.  filled  with  salt 
water  from  the  sound  by  means  of  flood  gates.  It  is  280  feet  long,  100  feet  wide,  and 
from  4  to  6  feet  deep.  The  banks  are  low,  level,  and  free  from  brush  and  trees.  A 
base  line  200  feet  long  was  laid  off  at  one  side  and  parallel  ranges  established  at  its 
ends.  A  large  bateau  was  carried  to  the  pond  and  fitted  up  in  such  a  manner  that  2 
meters  could  be  rated  at  the  same  time.  A  piece  of  scantling  was  lashed  across  the 
bow  of  the  boat  and  its  ends  pierced  by  vertical  holes  2.5  feet  outboard.  Iron  rods 
passing  through  these  holes,  and  held  by  washers,  carried  the  meters  at  their  lower 
ends  at  a  depth  of  about  1.5  feet  from  the  surface.  The  meters  turned  freely  on  the 
rods,  and  were  connected  in  the  usual  manner  with  the  batteries  and  electric  regis- 
ters in  the  boat.  The  boat  was  connected  by  long  bow  and  stem  lines  with  reels  at 
the  ends  of  the  pond,  by  means  of  which  she  was  hauled  forth  and  back.  The  rec- 
ord was  kept  only  during  the  forward  trip.  A  uniform  predetermined  velocity  was 
acquired  before  the  boat  reached  the  first  cut-off  range.  When  tliis  range  was  crossed 
the  registers  were  started  and  the  chronometer  read  to  the  nearest  half  second.  When 
the  second  range  was  reached  the  registers  were  stopped  and  the  chronometer  again 
read.  During  the  return  trip  the  meters  and  connections  were  examined  and  the 
registers  read  and  adjusted,  if  necessary.  The  velocities  during  the  trials  ranged  be- 
tween 0.6  of  a  foot  and  7.6  feet  per  second.  Uniform  velocities  during  the  several 
runs  were  maintained  by  timing  the  revolutions  of  the  reeL  In  this  manner  4  meters 
were  rated,  viz,  2  of  Buff  &  Berger^s  Ellis  meters,  marked  respectively  **A^  and 
*'B,"  and  2  Stackpole  propeller  meters,  marked  respectively  *'l"  and  **2."  They 
were  taken  in  various  combinations  of  two  in  order  to  cross-check  the  results.    Their 
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oonstants  were  determined  graphically  by  plotting  the  individual  results,  and  an»* 
lytically  by  means  of  the  equations. 


a  = 


and 


^(jc— go)(3f— yo) 


h=zjfo — XoOy  in  which  a  and  h  are  the  constants  in  the  equation; 

X = revolutions  per  second ; 
y= velocity  in  feet  per  second. 

The  resultiBg  values  of  the  constants  are  shown  in  the  following 
table: 


Meter. 

Number 
of  mns. 

Valae 
of  A. 

Value 
of  6. 

-Rlli^  A , , 

47 
55 
36 
29 

8.899 
8.639 
1.719 
2.812 

0.102 

"KlliaB     .,                  ,-...,,.         

0.081 

Staokpole,  No.  1             

0.193 

StefRkiHtle.  Ko.  2 .      ...         ..    . . 

0.079 

The  floats  used  in  addition  to  the  meters  in  determining  velocities  and  directions 
of  currents  were  submerged  floats  made  of  open  tin  cans  about  6  inches  in  diameter 
and  8  inches  hiffh,  connected  by  a  cord  with  a  surface  float  of  cork,  4  inches  square 
and  1  inch  thick,  carrying  a  little  staff  and  flag,  to  render  it  visible  to  a  transit  in- 
strument on  shore.  An  attempt  was  made  to  gauge  the  tidal  flow  through  the 
gorge  at  the  entrance  to  the  sound  by  using  the  meters,  but  the  great  depth  of  the 
water  and  stren<^h  of  the  currents  made  it  impossible,  with  the  appliances  available. 
to  get  any  satisfactory  results.  The  depths  at  the  points  occupied  were  over  80 
feet  at  mean  low  water,  and  the  bottom  was  soft  and  shifting.  The  difficulties  en- 
countered were  dragging  of  anchors,  sagging  of  the  stand  lines,  and  imperfect  in- 
sulation of  the  lead  wires,  which  became  apparent  when,  great  lengths  were  re- 
quired. Submerged  floats  run  at  mid' depth  were  therefore  substituted  for  the 
meters  in  the  deep  water  of  the  entrance,  and  thev  were  also  used  at  other  points 
when  it  was  too  rough  for  meter  work.  This  work  was  done  during  the  month  of 
May,  and  there  were  but  thirteen  days  on  which  observations  could  be  made, 
owing  to  the  winds  and  heavy  seas  that  prevailed  duriujg  that  period.  There  were 
in  all  thirteen  difTerent  positions  occupie^i,  as  follows :  Three  on  the  cross  section  at 
the  entrance,  two  in  the  flood  channel  near  St.  Simon  Island,  one  near  the  north- 
erly slough  channel,  and  two  in  the  southerly  slough  chanuel  about  half  way  be- 
tween the  shore  and  the  bar:  two  at  the  bar,  and  tm*ee  in  deep  water  outside  of  the 
bar.  £ntire  tides  could  not  be  observed  at  all  points,  owing  to  interruptions  of  the 
work  by  bad  weather.  The  ebb  observations  are  fairly  complete,  the  flood  observa- 
tions only  partial. 

BSSULT8. 

The  principal  results  rendered  by  the  tidal  observations  and  leveling  have  been 
platted  so  as  to  show,  for  each  point  at  which  observations  were  made — 
I.  Curves  of  semimenstrual  inequality  of  times  of  hi^h  and  low  water. 
n.  Curves  of  semimenstrual  inequality  of  heights  of  high  and  low  watw. 

IIL  Mean  tidal  curves. 

IV.  Lines  of  high  and  low  water. 
y.  Mean  ebb  and  flood  surface  slopes. 

In  diagrams  in,  iv,  and  v  all  heights  are  referred  to  the  level  of  mean  low  water 
at  Ocean  Pier.  At  Ocean  Pier  the  record  of  tides  extended  over  a  period  of  about 
five  months,  and  the  results  are  therefore  close  approximations  to  the  true  values. 
At  the  Brunswick  and  Western  Railway  wharf,  Brunswick,  the  partial  four  months' 
record  was  combined  with  a  two  months'record  of  the  survey  of  Brunswick  Harbor 
in  1889.  The  results  of  the  two  periods  agree  fairly  well,  and  the  combined  means 
are  probably  quite  accurate.  At  the  other  points,  Quarantine  and  the  East  Ten- 
nessee, Virginia  and  Georgia  Railway  wharf,  only  two  months'  records  are  available, 
and  the  results  must  therefore  be  considered  as  only  approximately  correct.  The 
correetoess  of  the  Quarantine  records  is  especially  doubtful,  owing  to  the  difficulty 
experienced  in  securing  a  reliable  ^auge  reader.  These  records  give  the  aver- 
age time  of  Yovr  water  here  as  four  mmutes  later  than  low  water  at  Brunswick,  3 
miles  above,  which  is  obviously  impossible.  These  two  points  are  so  near  each  other, 
however,  that  the  times  of  low  water  are  probably  only  a  few  minutes  apart^  and  an 
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error  of  four  or  five  xninateB  is  not  too  mach  to  expect  from  so  short  a  period  of  not 
too  reliable  observations.  Moreover,  the  duration  of  st>and  of  the  tides  at  QoarsMitine 
is  exceptionally  lon^,  varying  from  nfteen  minutes  to  sixty  minntes,  which  renders 
it  difficult  to  determine  the  exact  times  to  assign  to  both  low  and  high  waters.  With 
respect  to  the  heights  of  hifi^h  and  low  waters  the  results  are  more  satisfactory,  and 
when  referred  to  l£e  level  of  mean  low  water  at  Ocean  Pier  show  a  uniform  increase 
in  the  heights  of  high  water  and  a  uniform  decrease  in  the  heights  of  low  water,  and 
a  consequent  uniform  increase  in  the  tidal  range  at  the  rate  of  about  0.1  of  a  foot 
per  mile  from  Ocean  Pier.  The  mean  tidal  curves  at  Ocean  Pier  and  at  Brunswick 
were  obtained  by  combining  a  large  number  of  curves  of  actual  tides  taken  directly 
from  the  sheets  of  the  self-registering  gauges.  The  curves  were  taken  at  random 
and  their  number  was  increased  until  the  means  of  their  high  and  low  water  heights 
and  times  were  equal  to  the  means  derived  from  the  entire  number  of  observations 
available ;  the  resulting  mean  curves  are  therefore  correct  at  these  two  points  of 
each  at  least,  and  are  probably  very  nearly  so  throughout.  The  mean  tidal  curves 
at  Quarantine  and  at  the  East  Tennessee,  Virginia  and  Georgia  Railway  wharf  were 
sketched  in  through  the  plotted  positions  of  mean  high  and  low  water,  and  were 
made  to  conform  as  closely  as  possible  with  the  known  conditions  governing  them. 
From  the  mean  tidal  curves  the  mean  ebb  and  flood  surface  slopes  were  derived  and 
plotted  for  each  hour  after  the  generating  lunar  transit,  as  well  as  for  the  times  of 
nigh  and  low  water  at  Ocean  Pier  and  the  East  Tennessee,  Virginia  and  Georgia 
Railway  wharf.  From  this  diagram  the  following  chronology  of  tidal  incidents  may 
be  derived : 


Hours 

after 

moon's 

traoBit. 

h. 

m. 

1 

32 

2 

00 

8 

00 

4 

00 

5 

00 

and 

fi 

00 

7 

00 

7 

34 

8 

19 

9 

00 

10 

00 

]] 

00 

12 

00 

and 

13 

(K) 

13 

57  = 

ohangea 

Tidal  oonditioiit. 


Low  water  at  Ocean  Pier.  A  flood  slope  has  been  established  as  far  as  Bnmsiriok,  above 
which  point  an  ebb  slope  Rtill  exists. 

Low  water  at  East  Tenneflsee,  Virginia  and  Georgia  Bailway  wharf.  The  flood  alope  baa  be- 
come general,  but  is  still  very  flat  above  Brunswick. 

Flood  slopes  thjroughoat. 


An  ebb  slope  has  been  established  as  f ar  aa  Qnarantine,  above  which  poi&t  the  flood  slope 

still  exists. 
High  water  at  Ocean  Pier.    The  ebb  slope  has  reached  Brunswick,  above  which  a  slight  flood 

slope  still  exists. 
High  watOT  at  East  Tennessee,  Tirginia  and  Georgia  Bailway  wharf.    Ebb  slope  thzougfaout. 
Ebb  slopes  throughout. 


::  1^  32*  after  the  succeeding  transit, 
is  resumed. 


Low  water  at  Ocean  Pier.    The  above  snccesaion  of 
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The  principal  results  derived  from  the  tidal  observations  and  the  leveling  are 
shown  in  the  following  table : 


Hdght  of  mean  low  water  on  gauge 

Height  of  meui  high  water  on  gauge 

Mean  rise  and  fall 

High  w^ier,  Inni-tidal  interval 

liow  water,  Inni-tidal  interval 

Mean  duration  of  fall 

Mean  doration  of  rise 

Iiow  water  of  ordinary  neap  tides 

High  water  of  ordinary  neap  tides 

Bange  of  ordinary  neap  tidea 

Law  water  of  ordinary  spring  tides 

High  water  of  ordinary  spring  tides 

Bsnge  of  ordinarv  apring  tides 

Highest  high  water  obeyed 

Lowest  low  water  observed 

Maximuni  range 

Lioweat  high  water  observed 

Highest  low  water  observed 

Minimnm  range 

Blevation  of  mean  low  water  referred  to  mean  low  water  at 

OeeanPier 

Blerration  of  mean  high  wi^r  referred  to  mean  low  water  at 

Ocean  Pier '. 

Increase  in  tidal  range 

Increase  in  tidal  range  per  mile  from  Ocean  Pier 

Distance  from  Ooean  Pier 

Time  of  low  water  after  low  water  at  Ocean  Pier 

Time  of  high  water  after  high  water  at  Ocean  Pier 

Bate  of  propagation  of  low  water 

Bate  of  propagation  of  high  water 

Bencih  mark  above  local  mean  low  water 

Bench  mark  above  mean  low  water.  Ocean  Pier 

Period  of  observations 


Ocean 
pier. 


t 


Fut. 
0.11 
«.75 
6.64 

h.  VI. 

7  84 
13  57 
6  23 
6  Oil 
Feet. 
0.75 
6.10 
5.35 

(-)0.60 
7.33 
7.93 
8.70 

(-)2.04 

10.74 

4.80 

1.97 

2.83 


Qnaran* 
tine. 


Feet. 

0.85 
8.08 
7.23 

A.  m. 
7  55 

14  17 
6^ 
6  03 
FeeL 
2.00 
7.05 
5.95 
0.15 
a88 
8.73 
9.80 
(-)  1. 50 

11.30 
6.40 
2.60 
3.80 


Bruns- 
wick and 
Westom 

R.R. 

wharf. 


Feet. 

17.400 

17.400 

Dec.20to 

June  3. 


Feet. 

(— )0.04 

7.50 

7.54 

h.  m. 

8  13 

14  13 

6  00 

625 

Feet. 

0.68 

6.85 

6.17 

(— )0.65 

8.06 

8.71 

9.50 

(-)2.38 

11.88 

6.38 

1.86 

3.62 

(— )  0. 30 

7.24 
0.90 
0.106 
44,840 
Minuiee. 
154 
89 
2, 024  feet  per  minnte. 
1, 872  feet  per  minute. 


0.00 

(-)  0. 15 

6.64 

7.08    ' 

0.00 

0.59    1 

0.00 

0.107 

0.00 

29,000 

Minuiee. 

Minubee. 

0.00 

194 

0.00 

21 

East  Ten- 
nessee, 
Virarinla 
and  Geor- 
gia B.B. 
wharf. 


Fett, 
11.637 
11.481 
Mar.  6  to 
Apr.  25. 


Feet, 
18.511 
18. 211 
Jan.  5  to 
Mar.  12. 


Feet. 

a34 

8.05 
7.71 
A.  ffi. 
8  10 
14  28 
6  09 
6  16 

Feet. 
1.00 
7.26 
6.25 

(-)  0. 35 

8.73 

9.08 

10.10 

(— )2.00 

12.10 

6.70 

1.85 

4.85 

(— )  0. 36 

7.35 
1.07 
0.091 
61,740 
Minutes. 
304 
46 


Feet. 

10.202 

9.842 

Mar.  19  to 

Mii^l9. 


CUBREKT  MEA8UREMEirrS. 

Tlie  volume  of  ebb  flow  was  ronghly  gauged  on  a  cross-section  at  the  entrance  to 
St.  Simon  Sound  by  the  use  of  submerged  floats  in  the  deep  portion  and  by  current 
meters  in  the  shallow  portion.  The  conditions  of  flow  are  so  different  in  these  two 
portions  of  the  cross  section  that  they  have  been  treated  sepaiately  and  the  mean 
▼elocitv  and  discharge  computed  for  each. 

The  deep  portion  is  2,800  feet  wide  and  has  a  maximum  depth  at  mean  low  water  of 
87  feet  and  a  mean  depth  of  58.8  feet.  The  mean  elevation  of  the  surface  above 
mean  low  water  during  ebb  flow  is  2.53  feet,  and  the  mean  cross-sectional  area  is 
175,800  square  feet.  A  maximum  mid-depth  velocity  of  3.9  feet  per  second  was  ob- 
served at  a  point  of  the  section  1,600  feet  from  St.  Simon  Island  three  hours  forty- 
four  minutes  after  high  water.  This  corresponds  to^a  maximum  velocity  of  4.4  feet 
per  second  under  mean  conditions  of  tidal  range,  assuming  that  the  velocities  for 
different  tides  are-proportional  to  the  ranges. 

Reducing  the  observed  velocities  to  mean  conditions,  there  results  a  mean  ebb 
velocity  for  the  entire  section  of  2.044  feet  per  second,  and  a  consequent  mean  dis- 
charge of  369,347  cubic  feet  per  second.  The  mean  duration  of  ebb  now  is  six  hours 
and  six  minutes,  and  the  total  discharge  during  this  period  is,  in  round  numbers, 
8,111,000,000  cubic  feet. 

On  the  shoals  between  the  deep  channel  and  Jekyl  Island  the  section  is  4,100  feet 
wide  and  does  not  exceed  3.0  feet  in  depth  at  mean  low  water,  with  a  mean  depth  of 
2.0  feet.  The  cross-sectional  area  for  mean  elevation  of  surface  during  ebb  now  is 
1&348  square  feet  and  the  mean  velocity  for  the  entire  section  is  1.4  feet  per  second, 
wnich  renders  a  discharge  of  25,640  cubic  feet  per  second  and  a  total  discharge  dur- 
ing the  six  hours  and  twenty-three  minutes  of  ebb  flow  of  589,000,000  cubic  feet.  The 
aggregatediBchargei6thereforeabout8,700^000,000cubicfeet.    Unfortunately^  this  re- 


1338       REPORT   OP   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 


suit,  which  is  onlir  approximate,  can  not  be  checked  by  compnting  the  Yolnme  of  the 
tidal  prism  cou tamed  between  the  water  surfaces  that  exist  at  the  times  of  beginning' 
and  ending  of  ebb  flow  at  the  entrance,  because  the  area  of  the  tidal  basin  is  un- 
known. There  are  no  mans  available  that  include  the  upper  portions  of  Turtle 
River  and  its  branches,  ana  it  is  doubtful  whether  any  accurate  surveys  of  these 
upper  streams  have  ever  been  made.  A  partial  check  may  be  applied  by  comparing 
the  discharge  of  Brunswick  River  just  below  the  mouth  of  Eaat  River,  as  determined 
by  gaugin^s  during  the  survey  of  Brunswick  Harbor  in  1889,  increased  by  the 
volume  of  tiie  tidal  prism  included  between  that  section  and  the  entrance  section, 
with  the  discharge  at  the  latter  section.  In  compnting  the  volume  of  the  tidal 
prism  it  has  been  divided  into  six  portions.  The  nrst  includes  St.  Simon  Sound, 
and  the  lower  portions  of  Brunswick  River  and  of  Frederica,  Back,  and  Mackays 
rivers.  Its  height  is  determined  by  the  mean  readings  of  the  Ocean  Pier  gauge  at 
the  times  of  beginning  and  ending  of  ebb  flow  at  the  entrance.  The  second  is  the 
upper  part  of  Brunswick  River  to  the  cross  section  gauged  in  1889.  Its  height  is 
determined  by  the  gau^e  at  Quarantine.  The  third  includes  the  upper  portions  of^ 
Frederica,  Back,  and  Mackays  rivers  to  an  assumed  point  of  division  between  the 
tides  of  St.  Simon  Sound  and  Altamaha  Sound.  Its  height  is  derived  from  the  tidaL___ 
range  at  Frederica  as  given  by  the  U.  S.  Coast  and  Geodetic  Survey.  The  volumi 
included  between  high  and  low  water  lines,  the  volumes  voided  by  the  smi 
branches  and  creeks,  and  the  overflow  of  the  marshes  at  high  water  constitute  th< 
other  three  portions  of  the  prism.  The  last  two  are  very  uncertain,  and  have  beei 
simply  estimated  as  closely  as  possible.  The  salt  marshes  have  an  area  of  from  20  U 
25  square  miles,  and  are  partially  overflowed  at  high  water  to  a  depth,  of  from  5  to  1- 
inches.  Supposing  the  entire  marsh  area,  of  say  20  square  miles,  to  be  covered 
an  average  depth  of  6  inches,  there  would  result  a  volume  of  over  275,000,r 

cubic  feet ;  250,000,000  has  been  assumed  as  a  fair  estimate.    The  numerous  sma^^  

branches  and  creeks  that  wind  through  the  marshes  will  probably  render  a  Ytrliin-^^ , 
of  about  150,000,000  cubic  feet.    The  mean  ebb  discharge  at  the  Brunswick  Riv«^ 
section  was  found  in  1889  to  be  approximately  3,410,0S),000  cubic  feet.    We  hav^^ 
therefore,  as  an  approximate  estimate  the  following  quantities  to  consider: 


Tidal  prism. 


St.  Simon  Sound 

Brouii wick  River 

Frederica,  Back,  and  Maclcay.^  iivct-8 
Between  high  and  low  water  linea  — 

Small  branches,  estimated 

Overflowed  marsh,  estimated 


Area. 


Square  fuL 
223,027,000 
167,270,000 
209,088,000 


Height. 


Total 

Discharge  at  Brunswick  River  section. 


Total 

Compare  with  discharge  at  entrance 


1 


Fwt. 
6.5 
7.0 
7.0 


Voloma^ 


OubUf§ 
1,450,000, 

1,171,000, 

1.464,000,  OOO 
72,000.  €»0 
I50,000t,  OOO 
250,00(^,000 


4,507,009, 
3,410,000.000 


7,917,000.000 


8,700,00Oi.«OO 


There  is  thus  shown  to  be  an  excess  in  the  gauged  discharge  at  the  entrance  o'^^ 
the  computed  discharge  of  nearly  6  per  cent. ;  and  it  may  be  added  that  the  oon^' 
puted  volume  of  the  tidal  prism  has  not  been  corrected  for  the  flood  flow  that  c^y^' 
tiuues  at  the  upper  section  a  few  minutes  after  the  beginning  of  the  ebb  at  'i>b® 
lower,  or  for  the  ebb  flow  that  continues  at  the  upper  section  a  few  minutes  ^^^^ 
the  cessation  of  the  same  at  the  lower.    This  cort*ection  would  be  comparati^'^^ 
small,  but  it  would  slightly  increase  the  discrepancy  shown  above,  which  must  th. 
lore  be  attributed  to  inaccuracies  in  the  observations  and  insufficiency  in  the 
used  in  computing  the  volume  of  the  tidal  prism.    All  that  can  be  stated  with 
tainty  is,  that  the  total  ebb  discharge  at  the  entrance  is  in  the  neighborhood  of  8. 
000,000  cubic  feet,  with  a  mean  ebb  velocity  in  the  deep  water  of  about  2.0  feel^ 
second,  and  on  the  shoals  of  about  1.4  feet  per  second.    There  is  ordinarily  but  ^  ~   ^ 
fresh  water  that  finds  its  way  to  the  sea  through  the  entrance  to  St.  Simon  Soi:»-^\^ 
and  the  volume  of  flood  inflow  is  therefore  about  the  same  as  that  of  the  ebb    ^    * 
charge,    llie  mean  elevation  of  the  surface  during  flood  is,  however,  1.2  feet  hi^ 
than  during  ebb,  which  slightly  increases  the  cross  sectional  area  and  dimini^ 
proportionally  the  mean  velocity.    The  duration  of  flood  flow  is  also  fifteen  min^^ 
longer  than  that  of  ebb  flow,  which  further  decreases  the  mean  flood  velocities 
1.98  feet  per  second  for  the  deep  portion  of  the  cross  section  and  to  1.16  feetr 
•eoond  for  the  shoal  portion.    It  has  been  reported  that  during  very  high  freaheft^ 
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the  Altamaha  River,  a  considerable  yolame  of  firesh  water  finds  its  way  across  the 
lowlands'  to  the  upper  Turtle  River  and  thence  reaches  the  sea  through  the  St.  Simon 
entrance.  Furthermore,  daring  the  freshet  of  February  and  Marcn,  1891,  some  of 
the  Altamaha  discharge  took  place  through  Frederica,  Mackays,  and  Back  rivers  into 
St  Simon  Sound  and  the  sea,  as  was  shown  by  the  reddish  color  of  the  water  that 
often  extended  several  miles  into  the  sea  at  low  water.  There  is,  therefore,  at  times 
eome  tresb-water  discharge  at  the  St.  Simon  entrance,  but  owing  to  its  infrequency 
and  comparatively  small  amount^  it  can  have  no  appreciable  effect  on  the  mean  con- 
dition of  tidal  flow,  nor  on  the  formation  of  the  snoals  and  bar. 

The  results  of  the  current  observations  in  the  outer  main  channel,  in  the  lateral 
slongli  and  flood  channels,  on  the  bar,  and  in  deep  water  beyond  the  bar  are  shown  on 
the  map  of  this  survey  by  means  of  arrow-pointed  lines,  the  directions  and  lengths  of 
which  represent  respectively  the  directions  and  velocities  of  the  currents  at  each 
lioiir  after  slack  water  at  the  point  considered.    Velocities  are  shown  on  a  scale  of 
1  incli  equal  to  1  foot  per  second.    These  lines  show  that  a  large  volume  of  the  ebb 
flow  is  diverted  toward  the  north  through  the  flood  channel  close  to  St.  Simon 
Island,  and  that  farther  firom  shore  and  just  inside  the  bar  the  greatest  diversion  of 
the  currents  is  toward  south  through  a  sloifgh  channel,  the  capacity  of  which  is 
nearly  equal  to  that  of  the  main  channel  across  the  bar.    They  snow  also  that  the 
ehb  currents  in  deep  water  beyond  the  bar  have  a  decided  southerly  tendency  even 
^hen  the  wind  is  in  the  southeast,  as  it  was  when  observations  were  made  at  posi- 
tion No.  4.   Flood  current  directions  in  this  rerion,  on  the  contrary,  have  no  northerly 
pudency,  but  follow  closely  the  direction  of  the  main  channe],  and  even  show  a 
»    ^/^S^tincUnation  ^  the^outh.    It  seems  probable,  therefore,  that  there  is  an  offshore 
l>!?^^  current  having  a  southerly  direction  along  the  coast,  and  this  conclusion  is 
'^ligthened  by  the  &ct  that  pieces  of  wreckage  that  were  barely  awash,  and  on 
^hicH  therefore  the  wind  ooiUd  have  little  effect,  have  drifted  from  Doboy  Sound 
•outh  to  St.  Simon  Sound  on  several  occasions. 

.  '^examination  of  the  outer  channels  to  the  sea,  from  the  sounds  along  the  coast 
^  thi^  vicinity,  shows  that  they  are  all  deflected  toward  the  south,  which  circum- 
Btaiice  is  a  farther  indication  of  the  existence  of  an  offshore  southerly  current. 

CHARACTKR  OF  BOTTOM  MATERIAL. 

Bamples  of  the  bottom  were  obtained  at  various  points  and  their  constituents  were 
loau^  to  be  as  follows :  In  the  deep  water  of  the  entrance,  opposite  the  Ocean  l^ier. 
^he  bottom  in  midchannel  is  composed  of  about  50  per  cent  of  coarse  white  sand,  40 
^J  cent  of  coarsely  broken  shell,  and  10  per  cent  of  fine  gravel.  At  the  northern 
Bide  of  the  channel  there  were  found  about  90  per  cent  of  grayish  medium  sand  and 
^k!?^  quantities  of  blue  mud  and  fine  shell.  On  the  southern  side  there  were  found 
AooiH  50  per  cent  of  coarse  white  sand,  50  per  cent  of  broken  shell,  and  traces  of  flue 
S^vel  and  coarse  shell.  On  the  bar  proper  the  bottom  is  composed  of  about  70  per 
^^^tt  of  fine  grayish  sand  and  30  per  cent  of  broken  shell.  There  is  a  layer  of  tnia- 
^terial  3  or  4  feet  thick,  under  which  is  found  a  smooth,  sticky,  bluish  mud.  At 
*he  bell  buoy  there  is  found  a  coarse  white  sand,  containing  about  5  per  cent  of 
^^^Icen  shell.  Over  a  considerable  area  east  of  the  bell  buoy  the  bottom  is  composed 
^^  sticky,  dark-blue  mud,  with  traces  of  sand  on  its  surface.  This  same  material 
1^^  shown  by  the  lead  during  soundings  to  be  present  over  other  large  areas,  nota- 
^'y  in  the  deep  channel  inside  of  the  bar,  in  the  southerly  slough  channel,  and  at  the 

ffi^  of  the  north  shoals.  Fifteen  hundred  feet  east  of  the  bell  buoy  the  bottom  is 
^i  Que  gray  sand,  with  traces  of  mud  and  broken  shell.  Midway  between  the  bell 
^'loy  and  the  sea  buoy  there  is  a  coarse  white  sand,  containing  about  20  per  cent  of 
'^all  broken  shell.  At  the  sea  buoy  there  is  found  a  mixture  of  about  80  per  cent  of 
^^*^  Si^y  sand  and  15  per  cent  of  fine  shell,  with  traces  of  brownish  mud. 

WINDS  AND  STORMS. 

obt^^^^"^^  of  the  directions  and  velocities  of  the  winds  at  St.  Simon  entrance  were 
a  t»  *?*®^  from  the  reports  of  the  light-keeper  at  St.  Simon  light-house.  These  cover 
l^^iiod  of  three  and  one-half  years,  beginning  January,  1888,  and  from  them  have 
^^^u  compiled  the  following  tables: 
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Wind  movement. 


Number  of  days. 

\  per  hooj 

Month> 

N. 
1.2 

NE. 
6.7 

E. 

0.7 

8E. 

S. 

sw. 

6.0 

W. 

NW. 

Calm.* 

N. 
6 

NK. 
41 

£. 

SB. 

8. 

SW. 

W. 

Jan 

8.0 

0 

5.5 

7.7 

8.0 

18 

0 

19 

29 

Feb 

1.0 

4.0 

0.2 

3.2 

0 

7.2 

4.7 

4.5 

3 

43 

2.0 

14 

0 

29 

25 

Mar 

0.7 

7.0 

0.2 

2.7 

0 

5.7 

4.7 

8.2 

2 

•51 

1.0 

14 

0 

34 

19 

Apr 

May 

2.0 

6.7 

1.0 

5.2 

0 

6.0 

3.7 

3.0 

7 

47 

3.0 

30 

0 

24 

24 

0.5 

3.7 

2.0 

5.5 

0 

10.5 

4.2 

3.2 

1 

22 

6.0 

29 

0 

47 

12 

June 

0.5 

3.6 

0.7 

6.7 

0 

11.0 

6.0 

1.7 

1 

13 

2.5 

36 

0 

36 

18 

July 

0.2 

4.0 

0.7 

5.2 

0 

14.0 

4.2 

2.5 

1 

27 

1.5 

25 

0 

46 

17 

Aug 

0.6 

6.3 

1.3 

0.0 

0 

8.6 

3.6 

1.6 

2 

35 

4.0 

82 

0 

30 

9 

Sept 

2.0 

6.6 

2.3 

5.3 

0 

6.6 

4.6 

2.0 

8 

39 

11.0 

22 

0 

21 

IS 

Oct 

1.0 
1.0 

5,6 
12.0 

0.6 
0.0 

2.3 
2.0 

0 
0 

4.0 
2.6 

7.6 
2.6 

8.0 
8.6 

2 
3 

22 

63 

2.0 
1.0 

16 
JO 

0 
0 

19 

12 

41 
13 

Nov 

Deo 

2.3 
13.0 

6.6 

0.6 

2.3 

0 

1.3 

6.3 

10.0 

13 
39 

83 

2.0 

17 

0 

6 

27 

Total... 

72.7   10.3   49.4 

0 

82.5 

56.4 

61.0 

20.0 

436 

3f0 

263 

0 

322 

252 

*  Or  light  variable  wind. 
Wind  movement  during  one  year. 


Wind  blows  tram^ 


North 

Northeast. 

East 

Southeast . 

South 

Southwest 

West 

Northwest 
Calm 


Eelative 

Average 

effect 

Number 
of  days. 

Percent 

rate 

(miles  per 

hour). 

(number 

of  days  X 

miles  per 

hour). 

Per 

13.0 

.036 

3.0 

39 

72.7 

.200 

6.0 

436 

10.3 

.029 

8.8 

39 

49,4 

.135 

5.3 

263 

0.2 

.001 

0.0 

00 

82.5 

.226 

3.0 

322 

56.4 

.154 

4.5 

252 

61.0 

.167 

5.0 

301 

20.0 

.055 

0.0 

00 

365.0 

LOOO 

1,652 

] 

Maximum  velocities. 


Date. 


Mar.,  1888 
Dec.,  1888 
Apr.,  1889 
Sept..  1889 
Jan.,  1890 
Mar.,  1890 


Direction. 


SW 

SK 

W. 

SE 

NE 
NE 


Velocity 

(mileb 

per  hour). 


30 
30 
25 
30 
30 
25 


Duration 
(hours). 


24 

24 

8 

8 

24 

8 


Date. 


Apr.,  1890 
Do.... 
May,  1890 
Oct.,  1890 
Dec.,  1890 
Feb.,  1891 


Direction. 


NE. 
NE. 
SE  . 
SE  . 
NW 
W.. 


"Velocity 

(miles 

pu-hour), 


Dnrst 


25 
25 
25 
25 
25 
30 


Northeast,  east,  and  southeast  winds  are  on  shore  and  have  the  ereatest  effect 
the  shoals  and  shore  line.  North  and  south  winds  are  approzimately  parallel  to 
shore  line,  but  still  have  some  effect  in  moving  the  sands.  Southwest,  west,  < 
northwest  winds  are  offshore  and  can  have  but  Tittle  effect  in  wave  action,  exc 
within  the  entrance.  They  do,  however,  sweep  large  quantities  of  sand  that  h; 
been  heaped  up  on  the  sand  dunes  by  the  onshore  winds  back  into  the  sea.  Itp 
be  seen  from  tue  foregoing  tables  that  the  prevailing  direction  of  the  onshore  "^^ 
is  northeasterly,  20  per  cent  of  all  the  winds  being  from  this  direction.  Their 
erage  velocity  *  is  also  greater  than  that  in  any  other  direction,  which  gives  to  ti 
a  relative  effect  equal  to  26^  per  cent  of  the  whole.  The  winds  that  proda( 
southerly  motion  of  sand  along  the  coast,  viz,  north  and  northeast  winds,  oooiii 
an  average  86  days  in  one  year  and  have  a  relative  effect  of  29  per  cent.  Sontii  i 
southeast  winds]|  which  produce  a  northerly  movement  of  the  sands,  occur  oi 
days,  with  a  relative  effect  of  16  per  cent;  and  easterly  winds,  which  probably] 
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dnoe  an  inward  movement  of  sand  toward  the  entrance  from  both  sides^  occnr  on  10 
dajs,  wii^  a  relative  effect  equal  to  about  2^  per  cent  of  the  whole.  The  resultant 
diiection  of  the  wind- wave  forces  is  therefore  toward  the  south,  and  the  positions 
and  forms  of  the  outlying  shoals  are  such  as  would  be  expected  with  a  southerly 
movemeDt  of  the  sand  along  the  coast.  Northeast  winds  are  most  frequent  during 
the  fall  and  winter  months ;  southeast  winds  are  most  frequent  during  the  sununer 
months.  Heavy  gales  are  of  rare  occurrence.  Their  prevailing  directions  during  the 
past  fonr  years  have  been  southeast  and  northeast.  The  northeast  gales  are  gener- 
ally of  longer  duration  than  those  from  other  directions. 

MAPS  AND  DIAGRAMS. 

The  map  of  this  survey  has  been  polyconically  projected  on  a  scale  of  1 :9,600,  the 
.  area  covered  being  too  large  to  be  conveniently  plotted  on  the  usual  scale  of 
1:4,800.  This  map  shows  all  the  soundings  taken,  together  with  the  6, 12, 15, 18,  and 
24-foot  cttr\'es  of  equal  dcpth^  the  shore  linee  as  thev  existed  in  January  and  May, 
1891,  the  principal  topographical  features  near  the  shore,  the  triangulation  points, 
and  the  directions  and  velocities  of  observed  currents.  An  index  map  has  also 
been  prepared  on  a  scale  of  1 :19,200,  on  which  the  15,  18,  and  24-foot  areas  have 
been  shaded  to  different  intensities,  to  show  graphically  the  varying  depths.  A 
sketch  of  Brunswick  Harbor  is  submitted,  showing  the  positions  of  tide  gaujges  and 
bench  marks,  with  the  elevations  of  the  latter.  The  principal  tidal  conditions  are 
shown  graphically  by  a  series  of  diagrams  in  five  sheets,  and  a  sixth  sheet  shows 
the  cross  section  at  the  entrance,  with  mean  velocity  curves  and  mean  discharge. 

I  wish  hero  to  state  that  in  the  execution  of  this  survey  valuable,  assistance  was 
rendered  bv  Mr.  M.  P.  Paret,  assistant  engineer. 

During  the  progress  of  the  survey  I  received  from  you  the  following  letter : 

United  States  Engineer  Office, 

Savannah,  Ga.,  January  22,  1891, 

&R:  So  far  as  I  have  been  able  to  ascertain  pilots  report  that  anchors  do  not  hold 
w  well  on  the  flood  as  on  the  ebb  tide  on  the  ocean  bars  in  this  locality.  Two  ex- 
planations are  offered  by  them :  One,  that  the  incoming  tide  beat-s  down  the  sand 
and  makes  the  bars  harder  ;'the  other,  that  the  sand  during  flood  tide  is  *'  alive,"  and 
^t  the  continual  drifting  in  this  manner  renders  it  difficult  for  the  anchors  to  hold. 
1  should  be  glad  if  you  would  look  into  this  matter  as  far  as  possible  in  connec- 
tion with  the  survey  now  in  progress  under  your  charge. 
Very  respectfully,  your  obedient  servant, 

O.  M.  Carter, 
First  Lieut ^  Corps  of  Engineers, 
Anient.  Thos.  H.  Rebs, 

Corps  of  Engineers,  U.  S.  J. 

h  accordanco  with  these  instructions  considerable  investigation  and  study  were 
SJ^en  to  this  subject  and  no  evidence  could  be  found  upholaing  the  former  of  the 
JboTe  hypotiieses.  On  the  contrary,  everything  tended  to  prove  the  correctness  of 
^0  aecond  explanation.  Bv  wading  along  the  beach  or  on  the  shoals  during  low 
^*t«r  it  was  found  that  while  the  ebb  currents  continued  the  bottom  was  firm  and 
^<^pact  and  it  was  impossible  to  force  even  the  flat  blade  of  an  oar  into  the  sand 
^ore  than  an  inch  or  two.  As  soon,  however,  as  flood  currents  were  established 
^d  bottom  became  soft  and  loosened,  the  feet  would  sink  into  the  sand,  which 
J^ed  to  be  washed  away  from  around  them  and  the  slightest  motion  would  throw 
^  sand  into  8nsx>ension.  An  oar  could  now  be  forced  some  distance  into  the 
^ttom.  While  some  experiment's  with  dynamite,  with  a  view  to  deepening  the 
J*'?  Were  being  earried  on  by  the  city  of  Brunswick  during  the  months  of  July  and 
^^^Bt  last,  the  diver  who  was  employed  in  sinking  the  charges  was  questioned  in 
^SVd  to  the  character  of  the  bottom  during  ebb  and  flood  tides,  and  he  stated  that 
^uriDg  the  ebb  the  bottom  was  hard  and  smooth,  but  on  a  flood  tide  the  sand  was 
^^e''  and  the  bottom  soft  and  shifting.  And  further,  that  during  ebb  tide  the 
J'^ter  was  generally  clear,  unless  "roiled"  by  stormy  weather,  so  that  he  was  able 
^  see  quite  distinctly;  while  during  flood  tide  the  water  was  always  so  turbid  that 
°^  J^asin  total  darkness  at  the  bottom  and  could  see  nothing.  He  also  stated  that 
'^^  had  found  these  same  conditions  to  exist  at  all  the  sandy  narbors  of  the  Atlantic 
*?**t  where  he  had  been  employed  in  diving.  The  consensus  of  opinion  among  the 
P"OtB  of  Brunswick  Harbor  was  that  the  bottom  was  "alive"  during  flood  tide  and 
"^  and  firm  during  the  ebb,  and  my  own  observations  during  the  progress  of  this 

i     ^®y  lead  me  to  the  same  conclusion. 

i  Xlie  existence  of  this  difference  in  the  condition  of  the  sea  bottom  near  shore 
letting  ebb  and  flood  tided  being  established,  it  is  natural  to  seek  some  explanation 

I 
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for  so  eingalsr  and  important  a  phenomenon,  and  a  possible  one  is  fonnd  in  tlM 
difference  of  hydranlio  leTols  tiiat  is  maintained  by  the  tidal  wave  as  it  approaches 
the  shore.  During  flood  tide  the  ^eater  elevation  of  sur^Mse  exists  ont  at  sea  and 
the  water  flows  in  toward  the  region  of  lesser  height  near  shore,  not  only  over  the 
bottom,  but  it  seeks  also  to  flmd  a  way  through  the  saturated  sands  and  mud  of  the 
bottom,  and  on  emerging  from  them  it  lifts  and  stirs  the  sand,  producing  the  con- 
dition known  as  "  live  sand.''  As  the  reverse  slope  of  the  tidal  wave  approaches  the 
shore  the  lesser  elevation  of  surface  exists  out  at  sea  and  ebb  currents  are  estab- 
lished, the  seaward  flow  taking  place  not  only  over  the  sands  but  seeking  also  to 
penetrate  them,  and  this  tendency  of  the  water  to  flow  into  the  sand  near  the  shore 
compacts  and  hardens  it,  thus  producing  the  condition  described  as  existing  during 
ebb  tide. 

Whether  this  is  the  correct  explanation  or  not  it  can  not  be  doubted  that  the  con- 
dition of  "  live  sand"  attendant  on  the  flooding  of  the  tide  must  exercise  a  marked 
influence  on  the  resultant  direction  of  sand  transportation  by  the  tidal  currents.  It 
may  in  part  be  the  cause  of  the  gradual  shoaling^  that  is  taking  place  on  the  outer 
bars  and  shoals  at  nearly  all  of  the  South  Atlantic  harbors  where  the  conditions  ar« 
not  complicated  by  firesh- water  flow. 

This  subject  seems  to  the  writer  to  be  one  deserving  of  more  thorough  investiga 
tion  and  study  than  has  been  accorded  it  in  the  past,  with  the  possible  result  cr 
throwing  more  light  on  the  nature  of  the  forces  that  control  the  formation  of  oc: 
harbor  entrances. 

DESCRIPTION. 

Brunswick  Harbor  is  one  of  the  many  deep  and  irregular  indentations  of  the  coa^^ 
that  exist  near  the  apex  of  the  reentrant  angle  formed  by  the  shore  line  of  the  Son.  -i 
Atlantic  between  Cape  Hatteras  and  Cape  Canaveral.  It  coxnprises  St.  Sim^c 
Sound,  Brunswick  River,  and  the  lower  portions  of  Turtle  and  East  rivers.  T*l 
entrance  to  St.  Simon  Sound  is  about  one  statute  mile  in  width  and  lies  between  S 
Simon  Island  on  the  north  and  Jekyl  Island  on  the  south.  Just  within  the  ^i 
trance  the  sound  branches  into  two  main  arms  extending  toward  the  north  and  son^ 
The  northem^arm  divides  immediately  into  three  branches,  viz,  Frederica  Riw« 
Mackays  River,  and  Back  River,  which  continue  in  a  northerly  direction  and  o^c 
into  Altamaha  Sound.  The  southern  main  arm  of  the  sound  is  called  Brunswxc 
River.  It  turns  to  the  west  and  northwest  and  branches*into  East  River  and  Tuxrt! 
River,  on  the  former  of  which  is  situated  the  city  of  Brunswick.  East  River  m 
joins  Turtle  River  about  3  miles  above  its  lower  mouth. 

In  the  lower  harbor  there  is  an  anchorage  area  with  depths  exceeding  20  feet  a 
mean  low  water  of  about  2,000  acres,  and.  in  addition  to  this,  low- water  depths  o 
from  20  to  30  feet  are  found  in  Turtle  River  for  a  distance  of  about  6  miles  abov< 
Brunswick.  The  total  area  of  the  harbor  is  about  20  square  miles.  There  is  a  chso 
nel  exceeding  20  feet  in  depth  at  mean  low  water  from  the  lower  mouth  of  East 
River  nearly  to  the  bar. 

In  the  gor^^e  between  St.  Simon  Island  and  Jekyl  Island  there  are  in  the  uortli- 
em  half  maximum  depths  of  91.5  feet  at  mean  low  water,  and  a  mean  depth  of  58-^ 
feet.  The  southern  half  of  the  entrance  is  almost  completely  choked  np  by  a  sho^ 
extending  from  the  northern  end  of  Jekyl  Island  and  rising  nearly  to  the  level  of 
mean  low  water.  It  is  indeed  completely  bare  at  low  water  of  spring  tides.  The 
deep  water  at  the  entrance  is  prolonged  seaward  nearly  in  a  straight  line,  bot 
gradually  widening  and  shoaling  until  the  bar  is  reached,  where  a  low -water  deptf^ 
of  but  13.2  feet  is  found.  The  bar  is  part  of  a  continuous  line  of  shoals  incloffin^ 
the  inner  deep  water  in  the  form  oi  a  horseshoe.  It  is,  however,  remarkably  na^ 
row,  the  inner  and  outer  15-foot  curves  approaching  each  oUier  to  within  600  to^ 
700  feet,  and  the  18-foot  curves  being  separated  by  a  distance  of  only  about  2,400 
feet. 

An  unusual  circumstance  in  connection  with  the  form  of  the  seaward  slope^  ^ 
found  in  the  deep  pocket  that  cuts  into  the  shoals  almost  to  the  bar,  making  sn  i<^^ 
dentation  in  the  outer  15  and  18  foot  curves  over  a  mile  in  length.  The  outer  24-fo<>  ** 
curve  crosses  the  mouth  of  this  deep  pocket  without  anv  inwiurd  tendency.  Then  s^ 
thus  formed  a  sort  of  roadstead  between  the  outer  shoals  beyond  the  bar. 

The  shoals  north  of  the  deep  inner  channel,  caUed  the  north  breakers,  have  a  tot^ 
steep  slope  on  the  inner  side,  which  brings  their  crest  close  to  the  channel  and  ^ 
gentle  slope  on  the  northern  side,  reaching  a  depth  of  15  feet  about  a  mile  from  t^^ 
orest. 

Close  to  St.  Simon  Island  a  flood  channel  nearly  12  feet  in  depth  cuts  across  tt^^ 
shoals  to  the  deeper  water  beyond  them,  and  half  way  to  the  bar  there  seems  to  Ir^ 
a  tendency  toward  the  formation  of  another  lateral  channel  across  the  shoals.  Th  ^ 
south  shoals  have  very  gentle  inner  and  outer  ^opes  and  spread  over  a  wide  area^ 
extending  indeed  to  the  deep  water  behind  the  northern  shoals  at  St.  Andreir^ 
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Sound.  There  is  a  secondary  channel  havinff  nearly  an  eqnal  capacity  with  the 
main  channel,  that  branches  from  the  latter  naif  a  mile  inside  the  bar  and  cuts 
ttiron^h  the  south  shoals  in  a  southerly  and  southeasterly  direction.  The  inner  and 
oater  15-foot  cnrves  on  this  line  are  about  2,800  feet  apart.  Between  this  and  the 
main  channel  are  shoals  that  in  places  do  not  exceed  6  or  7  feet  in  depth  at  low 
water.  They  extend  farther  seaward  than  do  the  northern  shoals  and,  together 
witli  %'he  inner  south  shoals,  are  called  the  south  breakers.  The  crest  of  the  bar  is 
4  miles  from  the  shore  of  St.  Simon  Island.  The  12-foot  curve  of  the  north  shoals 
extends  seaward  nearly  a  mile  beyond  the  bar,  and  that  of  the  south  shoals  extends 
abont  1^  miles  beyond  that  point,  while  between  them  is^the  deep  water  of  the  outer 
roads. 

COKTROLLINO  F0RCS8  AND  MOVKMENT  OF  SAND. 

Snfflcient  evidence  has  been  presented  in  the  foregoing  pages  of  this  report  to  show 

that  the  resultant  direction  of  the  forces  that  move  the  sand  and  mold  the  shoals  is 

toward  the  south.    About  one>half  of  all  the  winds  are  onshore  winds,  and  of  the 

latter,  those  that  produce  a  southerly  movement  of  sand,  are  to  those  producing  a 

northerly  movement  in  the  proportion  of  29  to  16.    Moreover,  the  storms  of  greatest 

force  and  longest  duration  are  from  the  northeast,  and  the  probable  existence  of  an 

offshore  southerly  current  has  been  shown.    An  examination  of  the  various  harbor 

entrances  in  this  vicinity  shows  in  each  case  a  southerly  deflection  of  the  outer  por< 

tion  of  the  main  channel,  a  long  and  narrow  shoal  bordering  the  channel  on  the 

north,  with  abrupt  slopes  on  the  inner  side  and  a  flatter  slope  on  the  outer  side,  and 

*^ide-flpreading  shoal  south  of  the  channel  extending  to  the  deep  pocket  behind 

the  northern  shoals  of  the  next  entrance  toward  the  south.    A  swash  or  flood  chan- 

^i  ReneraUy  exists  close  to  shore,  from  the  deep  water  behind  the  northern  shoals 

to  the  inner  main  channel. 

These  conditions  indicate  that  the  sand  carried  by  the  waves  and  the  flood  cur- 
'I^JDte  into  the  inner  channel  is  picked  up  by  the  more  concentrated  ebb  flow  and 
^l^^ne  seaward.  The  dispersion  of  the  currents  toward  the  north  and  south  dis- 
tnbntee  some  of  the  suspended  material  over  the  north  and  south  shoals,  and  the 
jl^'i^^ikder  is  carried  toward  the  bar,  where  the  currents  have  become  so  weakened 
^y  di»>er8ion  that  they  are  compelled  to  drop  much  of  their  load,  and  thus  the  bar  is 

Tlio  material  carried  over  the  north  shoals  is  met  by  the  general  southerly  tend- 
^ncy  of  the  drift,  so  that  it  is  deposited  close  to  the  channel  in  the  form  of  a  long 
^^  'K^arrow  shoal.  That  which  is  borne  to  the  south,  on  the  contrary,  is  urged  on  by 
*«0   Southerly  drift,  and  scattered  widely,  forming  the  broad  expanse  of  Sie  south 


1*li.«se  movements  probably  take  place  little  hy  little,  and  with  many  steps  back- 
^^^^  but  the  general  movement  of  sand  is  believed  to  be  in  the  directions  indi- 


CHARACTER  OF  BAR  AND  CHANGES. 

''*^«  materisd  of  the  surface  of  the  bar  consists  of  abont  70  per  cent  of  medium 

P*3r  fiand  and  30  per  cent  of  broken  shell,  with  traces  of  fine  gravel,  or  rather  of 

^  ^^rser  sand.    This  material  is  only  3  or  4  feet  in  thickness  and  beneath  it  is  found 

J,J^*1k  blue  sticky  mud,  the  depth  of  which  is  unknown,  but  is  probably  very  great. 

^13   mud  is  similar  in  character  to  the  marsh  mud  that  covers  extensive  areas  on 

w^^*^-    When  freshl^  brought  to  the  surface  it  has  a  strong  sulphurous  smell,  which 

^^  S^adually  loses  by  exposure  to  the  air.    As  it  dries  it  turns  to  a  light  slaty  color 

ma  liardens.    While  under  water  it  is  very  soft  and  easily  eroded. 

jj^^omparison  of  the  present  survey  with  an  examination  of  the  bar  made  in  May, 

*j87,  by  Lieut.  J.  E.  PiJlsbury,  U.  S.  Navy,  of  theU.  S.  Coast  and  Geodetic  Survey, 

^o^w^a  that  the  inner  6, 12,  and  18  foot  contours  of  the  north  breakers,  just  inside  the 

J*r,  have  moved  to  the  south  from  150  to  200  feet;  that  the  inner  area  inclosed  by 

^^  18-foot  curve  has  widened  and  moved  to  the  south,  and  that  the  outer  18-foot 

'^^  has  also  moved  to  the  south.    There  has  been  no  seaward  or  shoreward  move- 

^l^t  of  these  18-foot  curves  during  the  intervening  period.    There  has,  however, 

^^  a  movement  toward  the  bar  orthe  12-foot  curve  of  the  north  breakers,  which 

J**  gjkjtically  closed  the  old  north  channel,  in  which  there  was  a  depth  of  14  feet 

^^^.    A  general  shoaling  toward  the  north  and  deepening  toward  the  south  of 

uie  bar  channel  has  taken  place,  moving  the  channel  about  half  a  mile  south  of  its 

loniier  position,  so  that  instead  of  makmg  a  wide  detour  to  the  north  the  present 

cnannel  curves  slightly  to  the  south,  but  resumes  its  former  position  beyond  the  bar. 

^  survey  made  in  the  year  1856  shows  that  there  was  then  a  depth  on  the  bar  at 

^  '^Ater  of  15  feet.    A  shoaling  of  about  2  feet  has,  therefore,  taken  place  since 

«Aat  Urns.    The  deep  pocket  inside  of  the  bar  has  also  shoaled  to  some  extent.    The 
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outer  deep  pocket  beyond  the  bar  was  formerly  inclosed  by  the  18-foot  curve,  with  a 
second  18-foot  carve  on  the  seaward  slope.  This  region  has  deepened  so  that  there 
is  now  not  less  than  19.5  feet  between  the  bar  and  deep  water  at  sea. 

'Early  charts  show  the  6-foot  curve  to  have  been  continuous  around  the  north 
breakers.  This  curve  is  now  broken  through  by  a  slough  channel  that  crosses  the 
shoals  at  a  point  midway  between  the  shore  and  the  bar,  with  depths  of  £rom  7  to  9 
feet,  and  the  southern  slope  of  the  shoals  is  deeply  indented  by  the  12-foot  -curve. 
The  flood  channel  near  St.  Simon  Island  has  deepened  slightly.  No  marked  changes 
have  ti^en  place  on  the  south  shoals. 

COMMERCE. 

No  additional  data  concerning  the  commerce  of  the  port  of  Brunswick  has  been 
collected  since  your  report  thereon  to  the  Chief  of  Engineers  for  the  year  1891  was 
submitted.  I  can  not  hope  to  present  any  more  fully  and  forcibly  than  is  there  pre- 
sented the  commercial  importuice  of  Brunswick  Harbor,  and  I  have,  therefore,  ti^en 
the  liberty  of  inserting  that  report  herein,  adding  such  comments  as  seem  pertinent 
with  relation  to  the  improvement  of  the  outer  bar. 

'*  Previous  to  the  year  1871  the  city  of  Brunswick  was  of  slight  commercial  im- 
portance, the  value  of  the  exports  for  that  year  being  less  than  $500,000.  In  1875 
the  value  of  the  total  exports  had  increased  to  $639,000.  From  that  year  up  to  the 
present,  and  especiaUy  since  1880,  the  importance  of  the  city  of  Brunswick  has  in- 
creased with  remarkable  rapidity,  and  this  rapid  growth  has  been  healthy  and 
steady,  with  the  exception  of  the  year  1889,  when  the  business  of  the  port  showed 
an  increase  of  50  per  cent  over  that  of  the  year  immediately  preceding 

**  In  1880  the  population  of  Brunswick  was  2,891 ;  it  is  now  estimated  at  12,000, 
and  is  still  growing  at  the  same  rate.  Taxable  property  has  increased  in  value  from 
$1,300,000  in  1880  to  $6,000,000  in  1890.  The  naval-stores  business  did  not  begin  here 
until  1875,  but  now  there,  is  a  yearly  business  of  more  than  $1,000,000.  During  ihe 
same  period  the  lumber  business  shows  an  enormous  increase.  The  supply  of  yellow 
pine  timber  is  within  easy  reach  of  this  port,  and  is  practically  mexhaostible. 
White  oak,  ash,  cypress,  hard  woods,  American  mahogany,  and  live  oak  are  acces- 
sible within  short  distances,  and  all  other  classes  of  hard  woods  are  attainable  in 
unlimited  quantities  from  Alabama,  Tennessee,  and  north  Georgia.  In  1880  liiere 
were  shipped  from  this  port  37,000,000  feet  of  lumber ;  in  1890  the  shipments  of 
lumber  amounted  to  191,141,000  feet,  valued  at  $1,914,145.  These  figures  show  an 
increase  of  about  75  per  cent  in  the  amount  shipped,  and  the  values  given  show  a 
decrease  in  the  price  per  thousand  feet.  Lumber  was  at  one  time  the  chief  export 
of  Brunswick,  but  cotton  now  holds  that  place.  The  exports  of  this  staple  during 
the  season  of  1884-^85  amounted  to  but  4,000  bales.  Since  then  the  exports  of  this 
article  have  increased  wonderfully,  and  187,446  bales,  valued  at  $8,605,942,  were 
shipped  during  the  season  of  1889-'90. 

"  Two  railroads,  the  East  Tennessee,  Virginia  and  Georgia  and  the  Brunswick  and 
Western,  terminate  here,  the  former  reaching,  with  its  connections,  the  North  and 
Northwest,  and  the  latter  extending  across  Georgia  into  Alabama  and  beyond. 

*^  The  following  lines  of  steamers  have  been  established : 

''  Mallory  Line,  Brunswick  to  New  York,  one  steamship  per  week. 

'<  Brunswick  to  Savannah,  two  steamers  per  week. 

"  Brunswick  to  Feniandina,  one  steamer  per  day. 

''  Brunswick  to  Darien,  one  steamer  per  aB,y.  * 

*'  Brunswick  to  river  points,  seven  steamers  per  week. 

"The  passenger  traffic  to  and  from  New  York  over  the  line  now  in  operation  would 
be  greatly  stimulated  were  the  outer  bar  improved  so  that  the  steamship  company 
could  positively  announce  the  departure  of  its  steamers  from  Brunswick  at  the  same 
hour  every  sailing  day,  irrespective  of  tides.  The  inward  bound  steamers  are  often 
compelled  to  wait  outside  the  bar  for  high  water,  aud  this  circumstance  tends  to  re- 
tard the  development  of  the  inward  passenger  traffic.  Even  with  this  disadvantage 
to  contend  with,  the  passenger  traffic  to  and  from  New  York  over  the  Malloiy  Line 
showed  an  increase  in  1890  of  20  per  cent  over  the  previous  year. 

''  Besides  the  lines  of  steamers  previously  mentioned,  a  lar^e  fleet  of  foreign  said 
coastwise  steam  and  sailing  vessels  is  engaged  in  the  Brunswick  trade,  which  oon- 
Bists  principally  of  shipments  of  cotton,  naval  storesi  and  lumber. 
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ShipmenUf  foreign  and  coastwise. 


Articles. 


Cotton bales. . 

fiosin barrels.. 

Tnrpentixie do. . . 

Lumber M  feet . . 

Cross  ties  .number. . 
Hiscellaneoas.tons  . 


Total 

Bstimated  receipts 
by  water,  ibreign 
and  coastwise 


Total  com 
merce 


1888. 


Amount. 


Value.     Tons 


82, 471 '$4, 373, 291 


195.000 
57. 133 
88,274 

159,000 
316 


390,000 

677,033 

1, 182, 985 

60,000 

7,905 


6, 601, 214 


20,618 
24,375 
13,134 
214,027 
15,000 
3161 


287,470 


2,937,426117,500 


9,628,010,404,970 


1889. 


Amount.*    Value. 


171,607 
190,000 
45,000 
110,000 
204,000 
1,132 


$8, 117, 126 

380,000 

787,500 

1, 540, 000 

81,600 

28,289 


1890. 


Tons.  Amount.    Value.     Tons 


10, 934, 515 


3, 783, 000 


42,902 
23, 750 
10, 345 
266,200 
20,400 
1,132 


187, 446  $8, 605, 942'  46,861 


182, 953 

43,984 

191, 141 

265,000 

3,034 


364,729 


151,300 


865,906  21,019 

791,712  10,150 

1, 914, 145  349, 648 

106,000   26,500 

75, 8?2|    3, 034 


11,850,577  457,812 


3,937,500,157,600 


14,717,515  516,029 


15,797,077,615,412 


**  These  figures  show  an  increase  of  nearly  50  per  cent  in  the  trade  of  1889  over  that 
of  1888,  while  the  tonnage  of  1890  shows  an  increase  of  about  20  per  cent  over  that  of 
the  preceding  year. 

**  Persons  interested  in  the  trade  of  Brunswick  estimate  that  owing  to  the  past 
works  of  improvement  in  the  harbor  freight  rates  have  been  reduced  irom  18  to  20 
per  cent,  and  that  if  the  improvements  were  completed  according  to  the  existing  pro- 
je<Jt  the  total  volume  of  trade  would  be  increased  200  per  cent.  ' 

Brunswick  Harbor,  with.its  former  low-water  depth  of  15  feet  on  the  outer  bar, 
acquired  the  reputation  of  being  a  deep-water  port,  and  the  rapid  growth  and  pros- 
perity of  the  city  are  largely  attributable  to  that  reputation.  The  gradual  shoaling 
of  the  outer  bar  and  consequent  limitation  of  the  advantages  of  this  magnificent 
harbor  to  vessels  of  lighter  draft;  work  greater  injury  to  her  commercial  interest 
than  would  have  resulted  if  a  greater  depth  on  the  bar  had  never  existed,  for  deep- 
draft  vessels  still  seek  this  port  lor  cargoes,  expecting  ample  accommodation,  and  are 
frequentlv  compelled  to  wait  several  weeks  for  suitable  conditions  of  tide  and  wind 
to  cross  the  bar,  or  are  compelled  to  put  to  sea  with  incomplete  cargoes.  The  com- 
mercial importance  of  Brunswick  has  already  been  recognized  by  the  General  Gov- 
ernment in  the  works  of  improvement  of  the  inner  harbor,  with  what  beneficial  re- 
sults, ma^  be  seen  fr«m  the  foregoing  quoted  report. 

The  citizens  of  Brunswick  have  become  alarmed  at  the  threatening  blow  to  their 
conoimercial  interests,  and  on  two  occasions  have  sought  by  their  own  efforts  to  ob- 
tain an  increase  of  de^th  on  the  outer  bar.  At  the  first  trial,  nearly  three  years  ago, 
the  method  of  harrowing  was  adopted,  but  an  increase  in  depth  of  only  a  few  inches 
was  effected.  Again,  during  the  months  of  July  and  August  last,  an  experiment 
was  made  in  the  use  of  dynamite  as  a  means  of  throwing  the  material  of  the  bottom 
into  suspension  to  be  borne  off  by  the  currents ;  but  though  considerable  material 
was  moved,  it  resulted  only  in  a  slight  seaward  movement  and  narrowing  of  the 
bar,  without  any  material  increase  in  the  depth. 

The  thorough  railway  communication  between  Brunswick  and  the  interior,  ex- 
tending far  to  the  northwest  and  west :  and  her  excellent  terminal  facilities,  capable 
of  almost  indefinite  extension ;  as  well  as  the  remarkable  growth  in  commercial  im- 
portance, as  shown  by  her  past  history,  lead  to  a  confident  faith  in  her  future 
growth  and  prosperity,  provided  these  axfi  not  checked  by  the  deterioration  of  her 
narbor,  and  to  the  belief  that  there  will  be  an  ample  return  to  the  country  in  the 
l)eDefits  that  will  accrue  to  the  shipping  interests  of  this  region,  for  any  reasonable 
outlay  that  may  be  required  in  improving  Brunswick  outer  bar. 

PLAN  OF  IMPROVEMENT. 

A  channel  across  the  bar  300  feet  in  width  and  26  feet  deep  at  mean  low  water 

could  be  obtained  by  dredging  alone  by  the  removal  of  about  224,000  cubic  yards  of 

fliaterial  in  place  and  at  a  cost,  in  round  numbers,  of  $130,000.    Such  a  channel 

irould  not,  however,  be  permanent,  but  would  require  large  annual  expenditures 

foT  maintenance.    The  actual  cost  of  maintenance  can  not  be  closely  estimated,  but 

it  Would  probably  be  from  $50,000  to  $75,000  per  year,  and  even  then  it  would  not  be 

^nl^rixely  effective.    Experience  on  similar  bars  at  South  Atlantic  and  Gulf  harbors 

^*^*  shown  that  an  attempt  to  deepen  tlie  bar  by  dredging  alone  is  not  met  by  de- 

^^^8ed  action  of  the  deteriorating  forces,  but  that  a  continual  struggle  against 

•«[^iii  must  be  maintained.     Storms  may  in  a  short  time  almost  obliterate  the  etifects 

S^  I^T«Tious  work,  while  they  will  at  the  same  time  and  for  longer  periods  prevent 

^*^  adoption  of  any  measures  for  relief.    In  such  cases  deep-draft  vessels  might  be 

^^^ht  within  the  harbor  by  the  sudden  shoaling  of  the  cnannel  and  detained  for 
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long  periods  while  the  slow  proceas  of  dredging  to  the  former  depth  was  going  on. 
The  uncertainty  as  to  the  depth  to  be  erpected  on  the  bar  woold  be  a  constant 
Bonrce  of  embarrassment  and  possible  loss,  and  woold  prevent  the  fnll  use  of  the 
greater  depths,  even  when  they  existed.  For  these  reasons  improvement  by  dredg- 
ing alone  is  not  recommended. 

In  the  consideration  of  a  plan  of  improvement  by  means  of  jetties  it  is  assumed 
that  if* velocities  are  induced  across  the  bar  approximately  equal  to  those  that  now 
exist  at  the  entrance  where  sdch  ^reat  depths  are  maintained,  they  will  be  amply 
sufficient  to  maintain  the  proposed  depth  of  26  feet  at  mean  hig^  water  thronghoat 
the  channel  to  the  sea.  To  this  end  an  effective  cross-sectional  area  for  tidal  flow  be- 
tween and  over  the  jetties  must  be  allowed,  fully  equal  to  that  at  the  entrance.  No 
greater  contraction  than  this  of  the  cross-sectional  area  is  permissible,  because  it  is 
essential  not  only  to  the  improvement  of  the  outer  bar.  but  also  to  that  of  the  inner 
harbor  now  in  progress,  that  the  tidal  conditions  of  the  inner  basin  remain  unchanged. 

The  province  of  a  northern  jetty  is  to  check  the  southward  movement  of  sand  across 
the  north  shoals  and  prevent  its  being  washed  into  the  channel  and  carried  to  tiie 
bar  by  the  ebb  currents,  and  in  conjunction  with  the  south  jetty  to  confine  the  cur- 
rents and  train  them  in  the  most  favorable  direction  across  the  bar«  Its  position  is 
practically  determined  by  the  direction  of  the  outer  channel  and  the  location  of  the 
north  shoals  with  reference  thereto.  The  jetty  should  be  placed  beyond  the  crest  of 
the  shoals  to  avert  the  possible  danger  of  its  being  undermined  should  the  increased 
currents  erode  the  inner  slopes  to  a  serious  extent.  A  position  about  1,600  feet  from 
the  northern  edge  of  the  outer  channel  is  chosen  as  a  safe  one,  and  the  line  of  the 
Jetty  is  made  parallel  with  the  axis  of  this  portion  of  the  ohanneL  This  line  pro- 
duced strikes  the  shore  perpendicularly  at  a  point  about  three-quarters  of  a  mile 
£rom  the  entrance.  There  is,  therefore,  no  necessity  for  any  change  in  the  direction 
of  the  north  jetty.  As  to  its  height,  the  shore  end  should  be  raised  to  the  level  of  mean 
high  water  until  the  region  of  breaking  waves  is  past,  or  say,  till  a  low- water  depth 
of  6  feet  is  reached.  The  crest  may  then  be  dropped  to  the  mean  elevation  of  anrtace 
at  the  beginning  of  ebb  flow,  and  this  height  snould  be  maintained  seaward  until  a 
slight  southerly  inclination  of  the  ebb  currents  conforming  with  existing  tendencies 
has  been  effected.  This  determines  the  height  for  a  distance  of  ld,6u0  feet  firom 
shore.  From  this  point  to  the  crest  of  the  bar  the  jetty  may  be  raised  only  to  the 
height  of  mean  low  water ;  and  beyond  the  bar  it  may  slope  gradually  to  the  level  of 
the  foundation  course  at  its  outer  ea4  on  the  18-foot  curve,  ^,800  feet  from  shore. 

A  southern  jetty  will  be  necessary  to  prevent  the  erosion  of  the  south  shoals  and 
the  breaking  through  of  lateral  channels  in  this  direction  and  to  assist  the  north 
jetty  in  connning  the  main  currents  to  the  proposed  channel.  Its  outer  end,  firom 
the  inner  slope  of  the  bar  seaward,  should  be  parallel  to  the  opposite  portion  of  the 
north  jetty.  If  placed  at  a  distance  of  5,000  feet  from  the  nortn  jetty,  the  least  cross- 
sectional  area  at  low  water  between  the  jetties  will  be  about  71,000  square  feet, 
nearly  one-half  of  that  at  the  gorge.  This  places  the  south  jetty  well  over  on  the 
shoals,  where  any  increase  in  channel  width  would  not  be  attended  by  any  great 
increase  of  cross  section  and  would  be  followed  by  a  loss  of  concentration  in  the 
flow  throu^  the  jettied  channel.  It  is  proposed  to  furnish  the  additional  crow- 
sectional  area  necessary  to  maintain  its  equality  with  the  gorge  area,  by  keeping  the 
crest  of  the  jetty  low.  The  shore  arm  extending  perpendicularly  from  the  «lekyl 
Island  shore  until  a  depth  of  6  feet  at  low  water  is  reached,  is  so  placed  as  to  include 
between  its  outer  end  and  an  opposite  point  of  the  north  jetty  a  high- water  cross- 
sectional  area  fully  equal  to  that  at  the  entrance.  The  shore  arm  and  outer  arm  are 
connected  by  a  broken  line,  as  shown  on  the  chart.  The  shore  arm  is  proposed  to  be 
raised  to  the  level  of  mean  high  water  until  the  region  of  breaking  waves  is  past,  or 
till  a  depth  of  6  feet  at  low  water  is  reached.  The  height  of  the  remaining  portion 
must  be  such  as  to  furnish  over  its  crest  the  cross-sectional  area  necessary  to  main- 
tain unchanged  the  present  tidal  conditions  in  the  inner  harbor  and  to  produce  the 
proper  current  velocities.  This  will  be  attained  by  keeping  the  crest  8  feet  below 
the  level  of  mean  low  water. 

When  the  strengthened  tidal  currents,  assisted  by  di^dging  if  necessary,  have 
scoured  a  deeper  channel  across  the  bar  and  thus  increased  the  cross-sectional  areas 
between  the  jetties,  it  may  be  found  advisable  ultimately  to  raise  one  or  both  jetties 
to  a  greater  height,  in  order  to  keep  sand  out  of  the  channel  and  to  maintain  the 
increased  current  velocities. 

A  form  of  construction  similar  to  that  adopted  for  the  jetties  at  Cumberland  Sound 
is  proposed,  with  such  changes  as  are  rendered  necessary  where  the  heights  aie 
greater  or  the  degree  of  exposure  is  different.  For  the  foundation  oonrses,  brush 
mattresses  100  feet  in  widtn,  loaded  with  rip  rap  stone,  are  proposed;  above  this 
alternate  courses  of  brush  mattresses  and  r^p  rap  stone,  to  be  used  as  hic^h  as  the 
process  of  complete  sanding  over  continues,  which,  for  those  portions  of  the  Jetties 
inside  of  the  bar  will  probably  be  at  least  to  a  level  of  6  or  7  feet  below  mean  low 
water.  The  remainder  of  the  jetty  to  low- water  level  to  be  built  of  rubble  stone, 
none  of  which  above  a  depth  of  3  feet  at  low  water  should  weigh  less  than  256 
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poandi.  Below  tliat  depth  the  stone  may  weigh  from  50  to  250  pounds.  Where  the 
jetty  rises  above  low  water  a  capping  of  bloolu  of  stone  or  concrete  weighing  from 
3  to  4  tons  is  proposed.  Suitable  stone  for  this  purpose  is  not  obtainable  within  a 
reasonable  distance  and  concrete  would  probably  be  used. 

It  is  assumed  that  a  crest  width  of  10  feet  at  mean  low  water,  with  side  slopes  of 
1  on  2  to  a  depth  of  3  feet,  and  of  1  on  1.5  below  that  depth,  will  give  a  form  of  cross 
section  sufficiently  stable  for  the  depths  in  ^hich  these  jetties  are  to  be  placed. 

To  proTent  the  possible  flanking  of  the  jetties  by  storms  and  high  tides  each 
■houla  be  provided  with  a  shore  extension  or  sand  catch. 

The  order  of  construction  recommended  is  to  construct  the  shore  extensions,  shore 
aims,  and  foundation  courses  of  hoth  jetties  simultaneously  in  order  to  hold  the 
beaches  and  shoals  and  prevent  changes  that  might  otherwise  take  place  during  the 
progress  of  the  work.  Next,  to  raise  the  north  jetty  to  the  level  of  mean  low  water. 
Then,  to  complete  the  south  jetty,  and  finally  to  place  the  capping  on  the  north 
Jetty.  While  the  south  jetty  is  being  constructea,  the  completed  portion  of  the 
norui  jet<7  will  have  had  time  to  settle  and  will  be  in  a  condition  to  receive  its 
load  of  concrete  blocks. 

If  the  erosion  of  the  channel  to  the  required  de^th  is  not  accomplished  by  the  in- 
aroned  ciments,  they  should  be  assisted  by  dredging,  and  this  has  been  included  in 
the  estimates. 

KSTIMATES. 

Koiihietty: 

100  feet  shore  extension,  at$20per  foot $2,000 

20,000  cubic  yards  concrete,  at  $12  per  cubic  yard 240,000 

37,000  cubic  yards  large  rubble,  at  $6  per  cubic  yard 222, 000 

-  190,000  cubic  yards  ordinary  rubble,  at  $3.50  per  cubic  yard 665, 000 

36&,000  square  yards  mattresses,  at  $1  per  square  yard 365, 000 

Total  for  north  jetty 1,4»4,000 

SoQthjetty: 

100  feet  shore  extension,  at  $20  per  foot 2,000 

3,200  cubic  yards  concrete,  at  $12  per  cubic  yard 38,400 

16,000  cubic  yards  large  rubble,  at  $6  per  cubic  yard 96, 000 

77,500  eubio  yards  ordinary  rubble,  at  $3.50  per  cubic  yard 271, 250 

458,000  square  yards  mattresses,  at  $1  per  square  yard 458, 000 


Total  for  south  jetty 865,650 

North  jetty 1,494,000 

Sooth  letty ---..      865,650 

Dredging  224,000  cubic  yards,  at  50  cents  per  cubic  yard 112, 000 


2, 471, 650 
Sngineering  and  contingencies,  10  per  cent 247,165 

Aggregate 2,718,816 

In  conclusion,  I  wish  to  acknowledge  ^he  valuable  suggest  ions  and  assistance  that 
I  l&Ave  received  from  you,  and  that  have  been  freely  used  in  the  preparation  of  this 
zvport.  ^ 

APPENDIXES. 

There  are  submitted  herewith  the  following  maps  and  diagrams: 

1.  Map*  of  Brunswick  Outer  Bar  and  entrance  to  St.  Simon  Sound,  showing  sonnd- 
insp,  curves  of,  equal  depth,  and  velocities  and  directions  of  currents.    Scale,  1 :  9600. 

2.  Tracing*  of  Brunswick  Outer  Bar  and  entrance  to  St.  Simon  Sound,  giving  char- 
acteristic soundings,  curves,  and  currents.    Scale,  1 :  9600. 

3.  Index  map*  or  Brunswick  Outer  Bar  and  entrance  to  St.  Simon  Sound,  showing 
location  of  jetties.    Scale.  1 :  19200. 

4.  Sketch*  of  Brunswick  Harbor,  showing  position  of  tide  ^ua^es  and  bench  marks. 
'5.  Sketch*  of  entrance  to  St.  Simon  Sound,  showing  distribution  of  ebb  flow. 

6.  Diagrams  of  tidal  conditions,  t  in  six  sheets. 
Very  respectfally,  your  obedient  servant, 

Thos.  H.  Rees, 
First  lAeut,  Corps  of  Engineers. 
Capt.  O.  M.  Carter, 

Corps  of  EngineerSy  U,  8,  A» 

■Not  reprinted;  printed  in  House  Ex.  Doc.  No.  34,  Fifty-second  Congress,  first  ses- 
flion. 

t  Not  printed. 
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MPROVEBIENT  OP  CERTAIN  RIVERS  AND  HARBORS  IN  FLORIDA. 


REPORT  OF  MAJOR  J,  C.  MALLERT,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHAROE,  FOR  THE  FISCAL  YEAR  ENDIKO  JUNE  SO,  1892,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  St.  Johns  River,  Florida. 

2.  Ocklawaha  RiTer,  Florida. 

3.  Volusia  Bar,  Florida. 

4.  St.  Augustine  Harbor,  Florida.  • 

5.  Northwest  entrance,  &ey  West  Har- 

bor, Florida. 

6.  Caloosahatchee  Riyer,  Florida. 

7.  Channel  of   Charlotte    Harbor  and 

Pease  Creek,  Florida. 


8.  Sarasota  Bay,  Florida. 

9.  Manatee  River,  Florida. 

10.  Tampa  Bay,  Florida. 

11.  Withlacooehee  River,  Florida. 

12.  Harbor  at  Cedar  Keys,  Florida. 

13.  Suwanee  River,  Florida. 


United  States  Engineer  Office, 

8t  Augti8tin€j  Fla.^  July  11^  1892, 

Generax.:  I  have  the  honor  to  transmit  herewith  my  annual  reports 
axM>n  the  works  of  river  and  harbor  improvement  under  my  charge  for 
the  fiscal  year  ending  June  30, 1892. 

^     Very  respectflolly,  your  obedient  servant, 

J.  O.  Mallery, 
Major y  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Oasey, 

Chief  of  Engineersy  U.  8.  A. 


Ox. 

improvement  of  ST.  JOHNS  RIVER,  FLORIDA. 

The  x)ortion  of  the  river  under  improvement  from  Jacksonville  to  the 
ocean  may  be  divided  into  four  reaches,  as  follows : 

1.  Jacksonville  to  Dames  Point:  Length,  12.4  miles;  average  chan- 
nel width  between  20-foot  contours,  1,100  feet ;  between  15-foot  contoui*s, 
1,300  feet;  minimum  15foot  channel  width,  550  feet;  minimum  mid- 
cnannel  depths  20  feet;  mean  range  of  tide,  1.4  feet. 

1349 


I 


1350      REPORT  OF.  THE  CHIEF  OP  ENGINEERS,  U.  S.  ARMY. 

2.  Dames  Point  to  Beacon  No.  1  (1  mile  below  St.  Johns  Bhiflf): 
Lengthy  7.5  miles;  aggregate  length  of  channels  less  than  15  feet  deep, 
1.3  miles;  average  width  of  these  channels  between  9-foot  contours,  4l5o 
feet;  minimum  mid-channel  depth  of  defective  portions,  12.5  feet;  min- 
imum mid-channel  depth  of  remainder  of  reach,  15  feet;  range  of  tide, 
2.72  feet. 

3.  Beacon  No.  1  to  mouth:  Length,  5  miles;  average  width  between 
20-foot  contours,  700  feet;  between  15-foot  contours,  870  feet;  minimum 
mid-channel  depth  (except  at  one  place  1  mile  long),  20  feet;  depth  at 
excepted  place,  16  feet;  range  of  tide,  4.34  feet. 

4.  Mouth  to  outer  bar:  Distance,  2.5  miles.  Before  the  improvement 
was  begun  this  was  crossed  by  shifting  channels  from  2.1  to  2.5  miles 
long  and  having  a  mean  low- water  depth  of  from  5  to  7  feet.  The  tidal 
range  on  the  outer  bar  is  5.8  feet.  There  are  two  channels  across  the 
bar.  The  north  channel  crosses  the  line  of  the  prolongation  of  the 
north  jetty  axis  at  a  slight  angle.  It  has  a  least  mean  low-water  depth 
of  10.5  feet,  found  on  the  crest  of  the  bar.  The  south  channel,  that 
used  by  vessels,  crosses  the  line  of  Ward  Bank  and  the  prolongation 
of  the  south  jetty  axis,  passing  close  to  the  end  of  the  jetly.  It  has  a 
least  mean  low- water  depth  on  the  bank  between  the  jetties  of  14.5  feet, 
and  on  the  out^r  bar  of  11.5  feet. 

PROJECT  OP  IMPBOVEMENT. 

The  operations  for  improving  this  channel  have  been  carried  on  in 
accordance  with  a  project  submitted  to  the  Chief  of  JSngineers  June 
30, 1879,  by  the  late  Gen.  G.  A.  Gillmore,  Colonel,  Corps  of  Engineers, 
and  printed  as  part  of  Appendix  1 7,  Aimual  Report  of  the  Chief  of 
Engineers  for  1879. 

The  approved  project  is  to  obtain  a  least  mid-channel  depth  of  15 
feet  at  mean  low  water  from  Jacksonville  to  the  ocean.  This  depth  is 
to  be  obtained  across  the  bar  at  the  mouth  by  concentrating  and  di- 
recting the  flow  of  the  river  by  two  long  jetties,  starting  from  opposite 
shores  of  the  entrance  and  converging  until,  near  their  outer  extremi- 
ties on  the  bar,  they  shall  be  1,600  feet  apart.  The  jetties  are  to  be 
built  of  riprap  stone  on  mattresses  of  log  or  brush  and  suitably  capped. 
According  to  a  detailed  project  approved  June  11, 1891,  and  approved 
in  a  modiled  form  March  30,  1892,  the  ship  channel  in  the  defective 
reach,  Dames  Point  to  Beacon  No.  1,  is  to  be  deei)ened  by  ilredgkig 
and  protec;ted  by  dikes  and  shore  revetment  of  cheap  construction. 
This  work  is  now  being  carried  out  by  means  of  an  appropriation  of 
$300,000  made  for  the  purpose  by  Duval  County.  The  estimated  cost 
of  this  portion  of  the  work  is  $324,000,  and  of  the  entire  improvement 
$1,741,000.  Gen.  Gillmore's  original  estimate  was  $1,426,000.  The 
increase  in  cost  is  due  mainly  to  the  increase  in  the  depth  of  water  in 
which  the  jetties  must  be  built,  caused  by  the  scour  around  the  ends 
during  the  long  period  of  time  in  which  the  work  has  been  carried  on, 
and  to  other  effects  of  the  intermittent  prosecution  of  the  work,  and 
finally  to  the  increased  depth  as  proposed  by  the  modified  project  for 
Dames  Point. 

OPERATIONS  PEIOE  TO  JUNE  30,   1891. 

Operations  were  Carried  on  under  seven  appropriations,  viz: 

By  act  approved — 

Jun©  U,  1880 $125,000 

March  3,  1881 100,000 

By  act  passed  August  2,  1882 150,000 
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By  act  approved — 

July  5,  1884 $150,000 

Augusts,  1886 150,000 

By  act  of  August  11,  1888 175,000 

By  act  approved  September  19,  1890 170,000 

Total 1,020,000 

Of  these  the  first  five  were  for  improving  the  channel  over  the  bar  at 
the  mouth  only.  The  last  two  were  available  for  the  complete  project. 
The  work  was  done  almost  entirely  by  contract  as  funds  were  avail- 
able. On  June  30, 1891,  the  progress  of  the  jetty  construction  was  as 
follows: 

Sauth  jetty, — ^Total  length  of  jetty,  including  shore  extension,  7,147 
feet;  length  at  full  height  and  capped,  1,740  feet;  additional  length 
above  low  water,  except  a  few  small  gaps  at  outer  end,  4,680  feet ;  depth 
over  remaining  length  of  727  feet  sloping  from  mean  low  water  to  13 
feet  below.  The  totol  amount  of  materials  of  construction  used  is  as 
follows:  203,063.6  square  yards  of  log  and  brush  mattresses;  81,508.8 
cubic  yards  of  riprap  stone;  2,880.83  cubic  yards  of  oyster  shell,  and 
218  cubic  yards  of  concrete. 

yorth  jetty. — ^Total  length,  including  shore  extension,  10,165  feet; 
length  at  fidl  height  and  capped,  553  feet;  additional  length  above 
mean  low  water,  excepting  a  few  gaps,  6*514  feet;  average  mean  low- 
water  depth  over  the  remaining  length  or  3,098  feet,  5  feet.  The  total 
amount  of  materials  of  construction  used  is  as  follows:  112,364  square 
yards  of  log  and  brush  mattresses;  79,931  cubic  yards  of  riprap  stone; 
5,325.41  cubic  yards  of  oyster  shell,  and  337.8  cubic  yards  of  concrete. 

Dredging  operations  were  carried  on  from  October  to  December, 
1890,  at  the  entrance  and  at  Dames  Point  Beach,  without,  however, 
achieving  a  permanent  deepening  at  either  place. 

OPEBATIONS  DTJBING  FISCAL  TEAR  ENDING  JUNE  30,  1892. 

Work  on  the  jetties  was  continued  under  the  contract  of  December 
3,  1890,  with  Mr.  Marcus  Conant,  approved  December  24, 1890.  Up 
to  June  30,  14,586  square  yards  of  mattresses,  ballasted  with  4,495.8 
cubic  yards  of  stone,  had  been  placed  in  the  foundation  of  the  south 
jetty,  extending  it  from  Station  No.  6067  to  Station  No.  7813.  Be- 
sides this,  8,848.6  cubic  yards  of  riprap  stone  and  849.4  cubic  yards  of 
oyster  shell  were  placed  in  the  superstructure  of  the  same  jetty  in  the 
shore  extension  and  between  Stations  No.  4940  and  No.  6860,  filling 
gaps,  strengtheniug  and  widening  the  crest,  and  building  it  up  to  mean 
low-water  and  above.  Ten  thousand  seven  hundred  and  seventy-three 
square  yards  of  mattresses,  ballasted  with  4,509.3  cubic  yards  of  riprap 
stone,  were  placed  in  the  foundation  course  of  the  north  jetty,  extend- 
ing the  same  from  Station  No.  10108  to  Station  No.  10934.  Besides 
this,  6,154.0  cubic  yards  of  riprap  stone  and  494.0  cubic  yards  of  oyster 
shell  were  placed  in  the  superstructure  of  the  jetty  in  the  shore  exten- 
sion and  between  Station  No.  7001  and  Station  No.  10700,  filling  gaps, 
strengthening  and  widening  the  crest  and  building  it  up  to  low  water 
as  far  as  Station  No.  9000,  and  to  an  average  height  of  5  feet  below 
mean  low  water  from  there  to  the  end.  Two  hundred  twenty-seven 
and  one-tenth  cubic  yards  of  concrete  coping  toi  a  height  of  4  feet 
above  mean  low  water  was  put  in  the  north  jetty  for  a  length  of  276 
feet  from  Station  No.  6506  to  Station  No.  6782,  part  of  the  blocks 
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being  made  in  place  and  weigliing  from  8  to  10  tons,  and  part  of  the 
blocks  being  made  in  Mayport  and  weighing  about  6  tons.  This  work 
was  done  by  hired  labor  entirely. 

Other  work  during  the  fiscal  year  comprised  partial  surveys  of  the 
bai  made  from  time  to  time  and  the  annual  survey  of  the  bar  and  its 
vicinity. 

MATERIALS  AND  METHODS. 

The  methods  of  construction  are  all  generally  as  explained  in  former 
reports. 

The  stone  used  was  obtained  from  Florida,  New  York,  and  Con- 
necticut. 

The  concrete  capping  of  the  north  jetty  was  made  of  sand,  broken 
shells,  and  Saylor's  American  Portland  cehient. 

PRESENT  CONDITION  OP  JETTIES. 

South  jetty. — The  total  length  of  this  jetty,  including  shore  extension, 
is  8,293  feet,  of  which  1,740  feet  from  Station  No.  —480  to  Station  No. 
1260  is  built  up  to  the  full  height;  thence  to  Station  Ko.  3200,  a  length 
of  1,940  feet,  the  crest  of  the  jetty  is  above  mean  low  water;  thenre  to 
Station  No.  6860,  a  length  of  3,660  feet,  it  is  about  at  low  water,  in 
some  places  somewhat  below  it;  thence  to  the  end,  a  distance  of  953 
feet,  the  depths  over  the  jetty  vary  from  13  to  18  feet  at  mean  low 
water. 

The  condition  of  the  jetty  remains  stable.  There  has  been  some  low- 
ering of  the  crest  in  spots,  which  was  doubtless  caused  by  the  action 
of  the  sea  against  the  riprap  forming  the  crest,  causing  it  to  assume  a 
more  stable  slope.  There  is  no  indication  of  any  subsidence  caust  d  by 
underscour.  The  concrete  blocks  of  the  shore  extension  (weighing 
fi^om  about  1  ton  to  2i  tons)  have  been  somewhat  displaced  at  various 
points  through  probably  the  same  agency.  The  greatest  displace- 
ments have  taken  place  between  Station  No.  375  anS  Station  No.  600. 

Up  to  date  217,649.6  square  yards  of  mattresses,  94,925.2  cubic  yards 
of  riprap,  3,730.23  cubic  yards  of  shell,  and  218  cubic  yards  of  concrete 
had  been  used  in  the  construction  of  this  jetty. 

North  jetty. — ^The  total  length  of  this  jetty,  including  the  shore  ex- 
tension, is  10,991  feet.  From  Station  —57  to  Station  No.  496,  a  length 
of  553  feet,  the  jetty  is  built  up  to  full  height  and  capped,  this  x>ortion 
being  entirely  covered  by  sand  now  excepting  the  outside  end  of  about 
65  feet;  thence  to  Sttition  No.  6506,  a  length  of  6,010  feet,  the  crest  is 
at  and  above  mean  low  water,  excepting  some  gaps  where  the  depth 
varies  from  1  to  2  feet;  thence  to  Station  No.  6782,  a  length  of  276  feet, 
the  concrete  coping  of  the  jetty  is  4  feet  above  mean  low  wat^r ;  thence 
to  Station  No.  7250,  a  length  of  468  feet,  the  cre.st  is  slightly  above 
mean  low  water;  thence  to  Station  No.  8300,  a  length  of  1,050  feet, 
it  averages  about  1  foot  below  mean  low  water,  and  thence  to  the  end, 
a  length  of  2,634  feet,  it  slopes  down  to  a  depth  of  about  10  feet. 

There  is  no  indication  of  any  subsidence  caused  by  underscour,  ex- 
cepting perhaps  at  the  lower  portions  of  the  outer  end.  The  lowering 
of  the  crest  is  due  to  the  causes  mentioned  above. 

Up  to  date,  123,i37  square  yards  of  mattress;  90,594.3  cubic  yards 
of  stone;  5,819.41  cubic  yards  of  shell,  and  564.9  cubic  yards  of  concrete 
had  been  used  in  the  construction  of  this  jetty. 
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CHANGES  SHOWN  BY  SURVEY  OF  1892. 

The  shore  lines  in  the  vicinity  of  both  jetties  are'practicaUy  unchanged 
since  the  last  survey. 

The  distance  between  the  inside  and  outside  12-foot  curves  on  the  bar 
in  the  north  channel  has  diminished  from  700  feet  in  1891  to  300  feet  in 
1892.  The  general  depth  of  water  on  this  bar  has  increased  and  the 
area  bounded  by  the  6-foot  curve  is  much  smaller.  The  available  mean 
low- water  depths  in  the  south  jetty  channel  across  the  bar  and  across 
the  middle  ground  separating  this  channel  from  the  north  jetty  channel 
are  12  and  15.6  feet,  respectively,  while  in  1891  the  correspondiog  depths 
were  13  and  11.6  feet. 

The  south  jetty  channel  has  moved  still  farther  southward,  with  a 
resulting  shoaling  across  the  bar. 

It  is  hoped,  however,  that  the  north  jetty  channel  will  increase  to  a 
depth  and  width  which  will  permit  its  early  use  so  that  the  long  delay 
caused  by  the  necessity  of  keeping  the  south  jetty  channel  open  across 
the  prolongation  of  the  south  jetty  may  cease. " 

The  annual  survey  was  made  by  Mr.  B.  A.  Gieseler,  assisted  by 
Messrs.  L.  S.  Mattair  and  P.  B.  Bird.  Mr.  F.  W.  Bruce,  the  superin- 
tendent of  the  work  at  the  mouth,  also  aided  the  work  in  addition  to  his 
regular  duties.  Mr.  Bruce  has  been  in  local  charge  for  a  number  of 
years,  and  much  of  the  success  is  due  to  his  intelligent  and  energetic 
zeal  and  capacity. 

Attention  is  respectfully  invited  to  the  report  of  the  annual  survey, 
from  which  the  following  conclusions  are  drawn : 

1.  That  the  jetties  should  not  be  built  at  present  above  mean  low 
water,  because,  as  far  as  they  have  been  built  to  that  height,  they  have 
maintained  the  depth  sought  for  by  the  project,  viz:  15  feet  at  mean 
low  water,  and  because  an  increase  of  height  would  probably  diminish 
the  tidal  range  in  the  river. 

2.  Movement  of  sand  between  the  jetties:  Tables  are  respectfully 
submitted  which  show  this  movement,  as  given  by  the  cross  sectional 
areas  and  mean  depths  at  different  points  from  Mayport  to  the  ends  of 
the  jetties,  since  the  project  has  been  under  execution.  In  the  river 
proi)er,  «.  e.,  near  Mayport,  there  has  been  no  marked  change  in  either 
the  area  or  form  of  cross  section  or  in  its  mean  depth. 

There  has  been  a  slight  shoaling  between  the  jetties  near  their  shore 
ends  where  the  width  is  greatest.  The  jetties  have  been  very  efficient 
in  scouring  out  the  channel  and  in  x)ushing  the  material  seaward. 
Unfortunately  the  suspension  of  work  from  October,  1889,  to  February, 
1891,  permitted  the  channel  to  cross  the  prolongation  of  the  south  jetty, 
and  the  channel  still  has  this  position.  This  has  materially  increased 
the  cost  of  the  work,  by  increasing  the  depth  of  water  in  which  the  south 
jetty  will  have  to  be  built  and  by  the  delay  incident  to  the  uecessity  of 
not  interfering  with  navigation  and  by  x)ermitting  the  eroded  material 
to  be  deposit^  on  the  bar  instead  of  being  carried  beyond,  thereby  in- 
creasing the  distances  to  which  the  jetties  must  be  built  and  diminishing 
the  energy  of  the  ebb  current. 

If  the  success  of  the  work  has  not  been  rendere<l  doubtfuL  the  cost  has 
certainly  been  made  much  greater  by  the  appropriation  or  insufficient 
funds  at  such  intervals  as  to  render  continuous  work  impossible.  The 
result  has  been  that  the  south  jetty  channel  has  nearly  closed  and  the 
north  jetty  channel  is  not  yet  open. 

No  conditions  approaching  permanence  can  be  hoped  for  until  the 
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jetties  are  extended  and  raised  to  the  proper  heights  across  the  bar 
and  until  the  channel  is  confined  between  them. 

The  slow  rate  of  progress  made  has  caused  the  gradual  retreat  of  the 
bar  seaward,  thereby  increasing  the  lengths  to  which  the  jetties  will 
have  to  be  built,  and  introducing  unfavorable  conditions  not  only  at 
the  mouth,  but  in  the  river  proper. 

The  resultant  direction  of  the  movement  of  sand  at  the  mouth  is  firom 
the  north  to  the  south.  This  is  shown  in  the  various  maps  made  before 
the  improvement  began,  which  record  the  gradual  movement  of  the  bar 
channel  from  north  to  south.  The  channel  has  been  confined,  as  it 
were,  between  two  movable  jetties  of  sand,  which,  under  the  prevailing 
conditions,  have  moved  from  north  to  south  until  the  energy  of  the  ebb 
current  has  become  so  enfeebled  by  the  increased  length  of  channel 
with  diminished  slope  and  by  the  gradual  shoaling  of  the  channel 
across  the  bar  that  a  new  channel  breaks  out  to  the  north  when 
the  same  movement  south  repeats  itself.  The  history  of  the  improve- 
ment also  demonstrates  the  same  fact,  and  also  shows  that  the  south 
jetty  is  the  principal  factor  in  determining  the  direction  of  the  channel 
and  in  maintaining  it.  As  long  as  the  south  jetty  was  in  advance  of 
the  north  jetty,  the  channel  was  kept  to  the  north  of  the  south  jetty  for 
some  distance  beyond  it.  The  north  jetty  acts  as  a  breakwater,  but 
does  not  prevent  the  movement  of  sand  across  it,  nor  is  it  possible  to 
prevent  this  movement  without  building  the  jetty  to  an  excessive 
height,  when  the  sand  would  accumulate  rapidly,  causing  an  advance 
of  the  shore  line,  and  would  finally  overtop  the  jetty,  as  it  has  done  at 
its  shore  end,  which  was  built  to  a  height  of  5  feet  above  mean  low 
water,  and  which  is  now  covered  with  sand  and  crossed  by  sand.  As 
it  is  impossible  to  prevent  this  movement  of  sand  across  the  north  jetty 
without  causing  more  serious  complications  elsewhere,  it  seems  betted 
to  permit  this  movement,  as  the  ebb  current  maintains  the  desired 
channel. 

It  is  also  probable  that  building  the  jetties  to  a  height  greater  than 
mean  low  water  would  diminish  the  tidal  range  in  the  river.  I  there- 
fore respectfully  recommend  that  the  jetties  he  confined  to  the  height 
of  mean  low  water  for  the  present,  as  they  have  scoured  and  maintained 
the  desired  depth  of  15  feet  at  mean  low  water  even  800  feet  beyond 
the  end  of  the  south  jetty,  and  that  work 'be  confined  to  extending  the 
jetties  as  rapidly  as  possible  to  deep  water  across  the  bar. 

The  net  scour  during  the  current  fiscal  year  has  been  about  500,000 
cubic  yards,  and  since  the  improvement  began  has  been  about  4,500,000 
cubic  yards,  which  have  been  removed  at  a  cost  of  21  cents  per  cubic 
yard.  From  November  1,  1871,  to  May  31, 1872,  a  well-equipped  self- 
propelling  hydraulic  dredge  removed  from  the  bar  39,969  cubic  yards, 
at  a  cost  of  $19,870,  exclusive  of  the  cost  of  the  plant,  making  the  cost 
per  cubic  yard  53J  cents.  This  work  was  much  interfered  with  by  the 
shallow  and  rough  water. 

Attention  is  respectfully  invited  to  the  plate,  which  gives  profiles  of 
the  south  jetty  at  the  times  of  the  various  annual  surveys,  and  also  the 
profiles  along  the  axis  of  the  channel.  This  shows  the  efficient  manner 
in  which  the  south  jetty  has  caused  and  maintained  the  channel,  and 
warrants  the  belief  that  if  the  south  jetty  were  extended  to  deep  water 
across  the  bar  the  desired  channel  depth  would  be  secured. 

With  reference  to  the  influence  of  the  jetties,  as  constructed  upon 
the  regimen  of  the  river  proper,  sufficient  data  have  not  been  collected 
upon  which  to  base  a  decision.    Such  information  will  be  obtained  as 
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soon  as  practicable.  It  appeai^s,  however,  that  no  loss  of  tidal  range 
at  Mayport  has  been  caased  by  the  construction  of  the  jetties. 

The  annual  survey  also  gives  the  direction  of  the  surface  current 
with  reference  to  flood  and  ebb  flow  and  with  northeast  and  southeast 
winds,  the  directions  prevailing  in  winter  and  in  summer,  from  which  it 
apiiears  that  the  flood  currents  cross  the  south  jetty  when  the  wind  isin 
either  direction,  but  cross  the  north  jetty  only  when  the  wind  is  north- 
east, and  that  the  ebb  currents  cross  the  south  jetty  whenHhe  wind  is 
nortibeast  and  cross  the  north  jetty  when  it  is  southeast,  and  that  the 
amount  of  spill  is  greater  over  the  south  jetty. 

The  ebb  and  flood  flow  have  also  been  computed  by  means  of  tidal 
observations  and  other  available  data.    The  following  are  the  results: 

At  Mayport,  1992,  flood  flow,  1,200,000,000  cubic  feet;  ebb  flow,  1,683,000,000  cubic 
feet. 

At  Mayport,  1878  (as  determined  by  Mr.  Daubeney),  flood  flow,  1,181,000,000  cubic 
feet;  ebb  flow,  1,860,000,000  cubic  feet. 

Gen.  Gillmore  (Eeport  of  Chief  of  Engineers  for  1879,  page  781) 
states,  that  owing  to  excessive  and  unusual  rains  the  freshwater  flow 
at  the  time  of  the  gauging  in  1878  was  doubtless  in  excess  of  the  aver- 
age amount  and  diminished  the  flood  flow. 

No  deflnite  opinion  can  be  formed  as  to  whether  the  construction  of 
Hie  jetties  has  caused  a  decrease  of  the  tidal  prism  until  more  exten- 
sive tidal  observations  have  been  made  and  until  the  river  is  gauged 
again  at  Mayx>ort. 

IMPROVEMENT  BETWEEN  JACKSONVILLE  AND  THE  MOUTH. 

The  project,  approved  June  11,  1891,  for  securing  a  mid-channel 
depth  of  15  feet  in  the  defective  reach  between  Dames  Point  and  Bea- 
con was  slighly  modifled  in  the  vicinity  of  Dames  Point,  which  modi- 
fication was  approved  on  March  30, 1892. 

Owing  to  the  small  appropriations  work  has  been  confined  to  the  bar. 

There  has  been  considerable  difficulty  exx>erienced  in  navigating  the 
Dames  Point  Beach  owing  to  the  small  depths  (12  feet  in  some  places) 
at  mean  low  water,  the  narrow  channels  and  sharp  bends  with  cross 
currents,  and  the  small  tidal  range,  amounting  te  about  2  feet.  The 
county  of  Duval  voted  to  raise  $S)0,000  to  improve  this  defective  reach 
and  obtain  a  depth  of  18  feet  at  mean  low  water,  and  the  Secretary  of 
War  directed  that  the  approved  project  be  given  to  the  authorities  of 
Duval  County  for  execution.  This  has  be^n  done  and  contracts  have 
been  let  by  the  county  authorities  for  carrying  out  the  project. 

The  survey  upon  which  the  project  was  based  was  not  sufficiently 
extensive  for  a  systematic  and  uniform  x)roject  for  the  river  from  Jack- 
sonville to  the  mouth  to  attain  a  depth  of  18  feet,  and  had  merely  con- 
templated securing  a  depth  of  15  feet,  the  depth  aimed  at  for  the  bar,  nor 
were  there  sufficient  data  on  hand  for  such  a  project.  Owing  to  the 
gteat  diflference  in  tidal  range  at  Dames  Point  and  on  the  bar,  3^  feet  in 
&vor  of  the  bar,  the  county  authorities  were  anxious  to  work  for  a 
depth  of  18  feet  in  the  river  and  were  very  desirous  to  commence  work 
at  once. 

The  great  loss  in  current  energy  between  the  mouth  and  Jackson- 
ville, with  a  loss  of  tidal  range  of  4  feet,  is  due  to  the  great  resistance 
offered  to  the  flood  flow  by  the  winding  course  of  the  river,  making  nu- 
merous and  sharp  bends,  and  the  division  of  the  flow  into  several  chan- 
nels by  shoals  and  islands.    Where  the  river  is  confined  to  a  single 
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cliannel,  although  the  high  water  width  is  excessive  and  the  river  is 
winding,  there  is  ample  depth. 

The  current  energy  is  dependent  upon  the  volume  and  velocity  of  the 
flood  flow  and  of  the  fluvial  discharge,  the  durations  of  the  flood  and 
ebb,  the  heights,  of  high  and  low  water,  the  range  of  the  tide  at  differ- 
ent points,  and  upon  the  change  in  area  and  form  of  cross  sections  of 
the  river. 

Sufficiently  extensive  observations  should  be  made  in  order  to  deter- 
mine these  elements  and  the  mean  yearly  stage  by  which  the  mean 
results  are  produced,  and  I  respectfully  recommend  that  such  observa- 
tions be  authorized,  as  they  are  necessary  for  determining  the  fonda- 
mental  elements  upon  which  the  permanence  of  the  improvement  of 
the  river  and  of  the  bar  is  based,  and  are  necessary  in  order  to  flx  the  ^ 
height  at  which  the  jetties  may  be  raised  with  safety  to  the  regimen  of  ' 
the  river. 

During  the  annual  survey  tide  gauges  were  established  at  MayxK)rt, 
Dames  Point,  Jacksonville,  and  Palatka. 

Through  the  courtesy  of  Mr.  Isaac  Winston,  of  the  U.  S.  Coast  and 
Geodetic  Survey,  the  Palatka  tide  gauge  was  connectai  with  a  bench 
mark  of  the  line  of  levels  being  run  to  connect  tide  water  on  the  east 
Coast  at  St.  Augustine  with  tide  water  on  the  west  coast  of  Florida. 
From  the  preliminary  computations  it  appears,  assuming  the  planes  of 
mean  low  and  high  water  at  St.  Augustine  and  Mayport  to  coincide, 
that  mean  high  water  and  mean  low  water  at  Palatka  are  about  2  feet 
lower  and  1  foot  higher,  respectively,  than  the  corresponding  levels  at 
Majrport.  This  loss  of  effective  head  is  a  measure  of  the  various  resist- 
ances opposed  to  the  tidal  flow. 

The  range  of  the  tide  at  Mayport  is  4.34  feet  while  at  Palatka,  and 
at  Jacksonville  it  is  only  1  foot.  An  increase  of  tidal  range  is  nec- 
essary in  order  to  increase  the  current  energy  with  consequent  increase 
of  depth.  This  increase  of  tidal  range  can  be  brought  about  by  dimin- 
ishing the  resistances  to  flow,  when  the  flood  current  will  advance  with 
greater  force  and  to  a  greater  height  and  the  ebb  current  will  flow 
more  freely  with  the  result  of  a  lowering  of  the  ebb  surface. 

The  greater  part  of  the  loss  of  tidal  range  occurs  between  Mayport 
and  Dames  Point,  amounting  to  2.57  feet  in  10  miles.  This  is  caused 
by  the  resistances  caused  by  the  numerous  sharp  bends  and  by  the 
division  of  the  flow  by  islands  and  shoals.  The  islands  and  shoals  also 
cause  conflicting  currents  where  the  channels  unite  by  reason  of  the 
more  rapid  flow  through  one  of  the  divided  channels  and  exert  the 
most  unfavorable  influence. 

The  bends  increase  the  length  of  the  river,  consume  the  energy  of 
the  flood  current,  and  cause  higher  low-water  levels. 

In  order  to  secure  the  best^results  the  river  should  be  confined  to  a 
single  channel  with  properly  ^proportioned  cross  sections  gradually  in- 
creasing towards  the  mouth. 

The  improvement  is  located  in  the  collection  district  of  St.  John.  JacksonviUe  is 
the  nearest  port  of  entry.  Nearest  light-house  is  St.  Johns  River  Light.  Nearest 
fort  is  Fort  Clinch,  Fernandina,  Fla. 

Tbe  following  papers  accompany  this  report,  viz: 

Report  of  Mr.  E.  A.  Gieseler,  assistant  engineer. 
Two  sheets  of  diagrams  accompanying  the  same. 
Plate  No.  1. — Map  of  bar  and  vicinity. 
Plate  No.  2. — Prohle  of  jetties. 
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Money  statement, 

July  1, 1891,  iKilance  unexpe^D  ded $154, 853. 01 

Ug;aftt  10,  amount  refunded  by  land-grant  railroad j  .88 

154,  853. 89 

Jime  90, 1892,  amount  expended  during  fiscal  year 93, 448. 41 

Jnly  It  1892,  balance  unexpended 61, 405. 48 

July  1,1892,  outstanding  liabilitiea $19, 269. 98 

Joly  1, 1892,  amount  covered  by  uncompleted  contracts 24, 982. 00 

44, 251. 98 

July  1,1892,  balance  avaUabie 17,153.50 

Amount  appropriated  by  act  approved  July  13, 1892 112, 500. 00 

Aaount  available  for  fiscal  year  ending  June  30,  1893 129, 653. 50 

IAinonnt  (estimated)  required  for  completion  of  existing  project 284, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

\m 284,500.00 
Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


beport  of  mr.  e.  a.  gie8eler,  assistant  engineer. 

United  States  Engixekr  Office, 

Si,  AuQMtine,  Fla,,  June  30,  1S9S. 

EuOB*.  I  have  the  honor  to  report  as  follows  upon  the  survey  at  the  mouth  of  the 
St  Johns  River,  made  by  me  between  the  19tli  of  May  and  the  15th  of  June,  1892. 
The  work  was  done  in  accordance  with  the  following  iustructioos  issued  by  you: 
"In  addition  to  the  information  supplied  by  the  usual  annual  survey,  1  havetore< 
quest  yoa  to  report  on  the  following  subjects,  as  far  as  you  may  be  able  to  do  so,  viz : 
"1.  Wliether  the  tidal  range  has  ueen  reduce<l  by  the  construction  of  the  jetties  f 
"2.  Whether  the  jetties  should  be  built  above  low  water,  and,  if  so,  what  height 
tbej  should  be  held  at  the  different  ^rtionsf 
"3.  Whether  jetties  to  or  above  high  water  would  be  injurious f 
"i.  The  direction  of  flood  and  ebb  currents  between  and  adjacent  to  the  jetties. 
"5.  \Miether  the  flood  and  ebb  currents  at  present  cross  the  jetties  in  any  definite 
direction  dependent  or  independent  of  the  windt 

"6.  Wbetlier  sand  is  brought  in  over  the  jetties,  and  to  what  extent,  and  whether 
Bind  ifl  brought  back  by  the  flood  currents  t 
"7.  Movement  of  sand  during  ebb  and  flood.'' 

In  addition  to  these  instructions  1  had  been  verbally  instructed  by  you  to  include 
in  my  work  a  survey  of  Mile  Point  Bar  and  of  the  shore  line  from  Mayport  up  to  St. 
Johns  Bluff. 

1,  Annual  tnrvey, — ^The  work  required  for  the  annual  survey  was  done  in  the  usual 
▼ay.  About  6,000  soundings  were  taken  from  Mayport  out,  covering  the  usual 
groond.  As  many  of  the  soundings  as  could  be  conveniently  platted  and  the  usual 
nrvey  of  the  shore  line  are  rendered  on  the  map  submitted  herewith. 

SoQDdings  taken  on  the  axis  of  the  jetties  and  rendered  in  the  submitted  profile ' 
ihow  that  the  outer  portions  carried  2  feet  above  low  water  have  been  washecl  down 
to  a  little  above  low-water  level.  The  concrete  capping  of  the  shore  end  of  the  south 
jetty  has  settled  considerably  in  some  places,  as  apparently  has  also  the  structure 
bniit  around  Station  I  on  the  north  jetty,  while  the  concrete  capping  commencing 
a  little  below  that  point  has  stood  well.  Otherwise  both  jetties  appear  in  good  con- 
dition. 

Important  changes  have  taken  place  since  the  last  annual  survey  in  the  south  chan- 
nel and  the  north  channel  immediately  beyond  the  outer  ends  of  the  jettie,s.    The 
ooteide  12-foot  curve  has  advanced  outward  about  400  feet,  while  the  30-foot  curve 
jias  remained  about  stationary.    The  seaward  slope  is,  therefore,  correspondingly 
stopper  now. 

The  south  channel  has  continued  to  shift  southward  and  has  at  the  same  time 
ihooled  to  somewhat  less  than  12  feet  over  the  bar.  The  bar  across  the  north  chan- 
lel  has  advanced  seaward,  the  inner  edge,  however,  considerably  more  than  the  outer 
dge,  so  that  the  width  of  the  bar  is  now  about  300  feet  against  700  feet  at  the  time 
f  the  last  annual  survey,  the  depth  over  it  having  remained  the  same,  viz,  about 
^feet. 
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It  would  seem  as  if  the  cycle  of  changes  which  the  ship  channel  has  heen  found  to 
undergo  from  time  to  time  at  the  month  of  the  St.  Johns  had  once  more  arrived  at 
that  stage  when  the  outflow  through  the  long  and  circuitous  route  of  the  sonth  chan- 
nel is  impeded  to  such  an  extent  that  the  hreaking  through  the  bar  of  the  shorter 
north  channel  is  imminent,  and  may  take  place  as  soon  as  a  favorable  combination 
of  circumstances  occurs. 

S,  Movements  of  sand  between  ieities, — ^There  are  submitted  herewith  a  series  of  com- 
parative cross  sections  platted  from  the  various  annual  surveys  since  1883,  and  cov. 
ering  the  ground  from  Mayport  out  to  the  end  of  the  jetties.  In  the  following  table 
the  areas  and  mean  depths  at  mean  low  wirter  of  these  cross  sections  are  given, 
while  their  location  is  shown  in  a  sketch  submitted  herewith. 

Table  No.  1. — Low-water  cross  sedkmal  arms  mmd  mean  dq^s  at  ike  mouth  of  tk0  SU 

Johns  River  from  188S  to  189i, 

[  A.— CroM  sectional  ftreas  in  square  feet.] 


Knmber  of  cross  section. 


82 
83 
84 
85 
86 
87 
88 
89 
90 


1883. 


36,275 
40,650 
36, 525 
33,000 
26,000 


1885. 


34,850 
40,050 
39,750 
41,100 
29,850 
20,770 
12,900 
17,900 
8,900 


1886. 


35,300 
41,000 
43,750 
41,375 
44,100 
26,500 
14,425 
13, 525 
13,850 


1887. 


38.526 
44.425 
45,900 
46,400 
49,900 
41,950 
18,850 
19,500 
17,650 


1888. 


34„250 
42,450 
41,750 
40,400 
43, 450 
45,050 
26,225 
18,975 
15,225 


1889. 


34,550 
39,400 
39,975 
42,660 
43,100 
46,400 
33,925 
21,750 
16,975 


1890. 


38,500 
37.900 
41,660 
41,250 
39,950 
45«660 
33,775 
25,950 
16,250 


1891. 


38,150 
41,350 
41,250 
39,150 
41.400 
48,250 
39,050 
30,675 
10,600 


1 


1802. 


37,858 
43,400 
39,900 
29,250 
40,800 
43,875 
40,700 
32.125 
23,525 


[B.— Mean  deptfas  in  feet.] 


82 

15.2 

14.0 

12.0 

11.7 

8.1 

5.7 

6,6 

8.5 

5.6 

15.3 

14.6 

11.1 

11.7 

11.7 

7.2 

7.9 

6.6 

8.7 

15.7 
15.9 
11.9 
13.7 
13.1 
11.4 
9.4 
9.5 
ILO 

15.2 
14.9 
10.6 
12.1 
10.9 
12.4 
12.6 
9.3 
9.5 

15.0 
13.7 
10.8 
12.0 
10.5 
12.7 
13.0 
10.6 
10.5 

15.2 
12.2 
10.4 
0.8 
9.8 
12.4 
ILl 
12.7 
10.2 

15.4 
14.0 
ILl 
10.2 
9.6 
13.2 
12.8 
15.0 
12.8 

18.1 

83 

12.7 

13.3 

14.2 

8.6 

7.1 

15.2 

84 

10.4 

86 

9.2 

86 

9.8 

87 

12.5 

88 

13.3 

89 

IS.  6 

90 

14.7 

In  the  river  proper  (sections  82  and  83)  neither  mean  depth  nor  form  nor  size  of 
cross  sectional  areas  has  undergone  much  change.  The  characteristic  feature  here 
still  is,  as  it  has  been,  a  main  channel,  with  depths  up  to  about  30  feet,  separated  by 
a  shallow  middle-ground  from  a  flood  channel  which  ends  immediately  aooye. 

From  the  shore  end  of  the  north  jetty  to  a  point  oj^^osite  the  shore  end  of  the 
south  ietty  (sections  84, 85,  and  86)  cross-sectional  areas  as  well  as  mean  depths  have 
slightly  declined,  as  the  jetties  were  pushed  further  seaward  and  the  opening  between 
them  contracted. 

From  the  shore  end  of  the  south  jetty  to  about  the  3,500  point  on  the  same  (sec- 
tions 86, 87,  and  88)  a  characteristic  feature  is  the  shifting  shoal  along  the  north 
jetty.  It  seems  that  this  shoal  is  formed  from  time  to  time  by  large  masses  of  sand 
transported  over  the  north  jetty  by  the  turbulent  wave  action  on  the  shallow  ex- 
panse immediately  north  of  the  jetty,  and  that  in  the  course  of  its  development 
it  advances  southward,  crowding  the  channel  against  the  south  jetty  until  the  ih- 
oreasing  currents  effectually  resist  any  further  advance  and  commence  to  erode  the 
shoal,  a  process  which  appears  to  be  going  on  now.  But  another  shoal  has  already 
formed  and  commenced  its  southward  advance  from  the  north  jetty,  and  the  same 
cycle  of  events  will  probably  repeat  itself. 

It  seems  that  here  the  inability  of  the  north  jetty  to  arrest  the  southward  prog- 
ress of  great  masses  of  sand  is  conspicuously  shown,  while  at  the  same  time  the 
effioienc>r  of  the  south  jetty  in  protecting  the  channel  and  holding  it  in  a  x>ermanent 
location  is  sa  clearly  established. 

The  future  of  the  improvement  must  therefore  apparently  be  sought  in  the  pro- 
longation of  the  south  jetty  across  the  present  channel  and  the  '*bank "  to  deep 
water.  If  the  north  channel  should  break  through  and  widen,  then  the  prosecution 
of  this  work  would  not  interfere  with  navigation,  and  it  is  to  be  hoped  that  then  the 
necessary  means  will  be  available  to  take  advantage  of  a  temporarily  fovorable 
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■tat«  of  affairs  in  snch  a  way  that  a  rapid  and  vigorous  prosecution  of  the  work  may 
be  assured. 

As  soon  as  extensive  future  work  can  be  decided  upon,  I  would  respectfally  rec- 
omunend  another  survey  of  the  bar  across  the  north  channel  to  h%  made  and  od  the 
basis  of  such  survey  a  careful  buoying  out  of  the  north  channel  with  a  view  to 
induce  steamers  to  use  it,  which  would  undoubtedly  materially  aid  in  further  open- 
ing it. 

S,  Height  of  Jetties. — The  effectiveneas  of  the  south  jetty  is  further  illustrated  by 
a  sketch  submitted  herewith,  on  which  are  represented  in  a  diagrammatical  way  and 
leaving  out  unessential  details,  the  longitudinal  profiles  of  the  south  jetty  as  platted 
from  the  annual  surveys  since  1883.  Oa  each  profile  is  shown  the  thalweg  of  the 
cbannel  pertaining  to  it.  It  is  seen  from  these  sketches  that  at  a  time  when  the  north 
jetty  was  still  quite  short  (1883  to  1887)  a  channel  was  scoured  out  along  the  south 
jetty,  and  it  is  further  seen  that  with  its  crest  5  feet  below  mean  low  water  •  this 
channel  was  maintained,  and  with  the  crest  at  or  near  low  water  it  was  improved. 
It  seems,  therefore,  very  probable  that  no  height  beyond  low  water  Is  needed  to 
erode  and  maintain  a  good  channel,  and  it  seems  possible  that  a  height  somewhat 
below  low  water  may  be  sufficient. 

From  the  question  of  the  heights  of  jetties  that  are  required  for  the  object  in  view 
we  pass  to  the  other  one  of  the  heights  that  are  ^dmiasihle  without  unfavorably 
affecting  the  state  of  the  river  above.  Such  unfavorable  consequences  may  be  said 
to  assert  themselves  in  two  symptoms,  viz,  declining  of  cross-sectional  areas  due  to 
the  slacking  of  currents  under  uie  influence  of  continued  restriction  below  and  a 
loss  of  tidflJ  range  at  points  above  the  improvement,  and  from  both  these  points  of 
Tiew  the  question  will,  therefore,  have  to  be  discussed. 

In  regara  to  the  first  point  the  available  evidence  is  very  slim.  As  far  as  I  have 
been  aUe  to  And  out  no  comparisons  have  been  made  between  the  status  of  the 
upper  river  as  it  was  at  the  various  stages  of  the  lower  inoprovement  and  the  status 
of  it  as  shown  by  earlier  coast-survey  maps.  The  Dames  roint  survey  of  1889  seems 
to  have  been  the  only  field  work  which  could  have  formed  the  basis  of  such  a  com- 
parison, but  it  does  not  appear  to  have  been  utilized  for  that,  purpose.  The 
work  required  for  a  systematic  comparison  was  commenced  by  me,  but  could 
not  be  eomnleted  in  time  for  this  report.    The  only  reliable  information  available  at 

S resent  is  that  rendered  by  the  Table  No.  1,  according  to  which  there  exists  a  ten- 
eney  to  decrease  of  areas  in  the  region  of  sections  84  and  85^  due,  apparently,  to 
the  above-mentioned  cause.  The  local  claim  is  made  that  a  similar  shoaling  ten- 
dency exists  further  up,  at  Mile  Point  Bank,  and,  although  this  can  not  be  verified 
at  present,  the  recent  survey  of  that  region  not  having  been  platted  yet,  the  present 
situation  in  regard  to  the  question  under  discussion  seems  to  be  such  as  to  call  for  a 
thorough  investigation,  and,  pending  that,  no  further  diminishing  of  the  opening 
by  carrying  the  jetties  above  mean  low  water. 

Among  tne  evidence  bearing  on  the  chances  of  a  loss  of  tidal  range  at  points 
above  are  the  surface  current  observations  between  the  jetties,  made  according  to 
your  instructions  and  respectfully  submitted  herewith  in  diagram  No.  — . 

The  result  of  these  observations  (which  were  preeminently  for  direction)  may  be 
summed  up  as  follows : 

Flood  esrrail. — During  southeast  winds  the  surface  flood  currents  come  in  across 
the  south  jetty,  but  not  across  the  north  jetty. 

During  northeast  winds  the  surface  flood  currents  come  in  across  both  jetties. 

Ebh  cfurrent, — ^During  southeast  winds  there  is  no  discharge  across  the  south  jetty, 
but  there  is  some  discharge  across  the  north  jetty. 

During  northeast  winds  there  is  considerable  discharge  across  the  south  jetty.  No 
data  are  available  for  the  north  jetty,  but  it  may  be  taken  for  granted  that  there  is 
no  discharge  across  it. 

If,  in  adoition  to  the  evidence  of  the  current  observations,  the  direction  of  the 
main  channel  and  the  flood  channel  near  and  above  the  shore  end  of  the  south  jetty 
is' considered,  then  we  arrive  at  the  conclusion  that  the  flood  currents  in  probably 
all  kinds  of  wind  come  in  across  the  south  jetty  in  directions  on  the  average  parallel 
to  the  long  shore  end  of  the  north  jetty,  across  which  latter  there  is  probably  little 
flood  flow. 

The  inferences  to  be  drawn  from  the  current  observations  therefore  are  that  a 
heightening  of  the  south  jetty  has  the  tendency  to  shut  out  the  flood  current  and 
that  it  womd  be  useful  in  training  the  ebb  current  and  preventiuj^  spill  during 
northeasterly  winds  only,  as  during  southeasterly  winds  the  direction  of  the  ebb 
currents  is  now  already  parallel  to  the  south  Jetty. 

4.  Ha$  the  tidal  range  oeen  reduced  f — A  direct  comparison  of  the  former  and  the 
present  tidal  range  could  be  made  at  Mayport  only,  where  Mr.  Daubeney^  in  1879, 
nrom  a  series  of  260  observations  found  mean  rise  and  fall  at  4.30  feet,  which  is  al- 
most exactly  the  same  figure  that  has  been  found  from  a  still  greater  number  of 
obaorvations  made  in  recent  years,  as  rendered  further  below  in  Table  No.  1. 


1360      REPORT   OP   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

At  Mayport,  therefore,  no  redaction  of  range  has  taken  place,  but  from  this  fact 
we  can  not  draw  any  conclusions  for  other  points  farther  up.  No  long  and  reliable 
series  of  observations  existing  for  these  upper  points,  the  only  possible  way  to  decide 
the  question  is  by  comparing  the  present  ebb  and  flood  volames  with  the  discharge 
of  the  river  as  ganged  by  Mr.  Daabeney  in  1878^  before  the  construction  of  the  jetties 
was  conmienced. 

For  the  computation  of  the  ebb  and  flood  volumes  by  means  of  tidal  observations 
the  following  data  have  to  be  determined : 

1.  Time  of  change  of  current  for  flood  and  for  ebb  at  the  point  where  the  discharge 
is  to  be  found. 

2.  The  state  of  the  river's  surface  at  the  time  of  the  two  changes  of  current  in 
order  to  deduce  therefrom  the  height  of  the  voided  prism  in  its  various  parts. 

3.  The  area  of  river  surface  covered  by  the  tidal  prism. 

4.  The  fresh- water  flow. 

In  order  to  determine  the  first  two  items  a  thorough  knowledge  of  the  mean  tidal 
constants  is  required  for  the  various  points  on  the  river.  No  computation  of  this 
kind,  based  on  an  extensive  series  of  observations,  having  been  made  bctfore,  the 
available  observations  of  former  years  were  carefully  scrutinized  with  a  view  to 
utilizing  them.  It  was  finally  decided  to  use  Mayport  as  a  standard  point  and  to 
determine  its  mean  low  and  mean  high  water  from  observations  made  in  1887,  1888, 
1889,  and  1890,  in  addition  to  those  made  dnringthe  present  survey,  altogether  about 
350  observations  of  low  and  high  water  each.  While  the  obser^'ed  heights  of  the  old 
series  thus  formed  a  valuable  aid  in  arriving  at  a  reliable  mean,  it  was  found  that 
the  observations  of  time  were  less  accurate.  Apart  from  the  confusion  of  standard 
time  and  local  time  found  in  some  places  (which  explains  the  great  difference  be- 
tween the  times  of  propagation  found  now  and  those  found  in  1889)  there  seemed  to 
be  minor  inaccuracies  due  probably  to  the  difiiculty  of  keeping  the  clocks  set  cor- 
rectly. It  was  therefore  det'Ormined  to  use  for  the  computation  of  time  for  Mayport 
only  the  short  series  of  about  100  high  and  100  low  water  observations  made  during 
the  present  survey,  in  which  the  time  was  known  to  have  been  kept  correctly 
through  frequent  comparisons  with  JacksonvUle.  The  observations  at  Mayport  you 
have  decided  to  continue  and  it  is  quite  probable  that  the  final  computation  of  a 
larger  series  than  is  available  now  will  render  results  slightly  different  from  those 
submitted  herewith. 

From  Mayport  as  a  standard  the  lunitidal  intervals  and  the  mean  high  and  mean 
low  water  readiugs  were  deduced  by  means  of  simultaneous  observations  for  the 
mouth,  Dames  Point,  Jacksonville,  and  Palatka.  For  the  mouth  and  Dames  Point 
some  of  the  old  observations  were  utilized  for  this  work,  but  above  Dames  Point  no 

Previous  tidal  record  existed  excepting  a  few  observations  made  at  Chaseville  and 
acksonville  in  1889.    The  data  for  Jacksonville  and  Palatka  are  therefore  deduced 
from  simultaneous  observations  made  for  that  purpose  during  the  present  survey. 

The  condensed  tidal  results  obtained  in  the  above^escribed  way  are  rendered  in 
the  following  table : 

Table  No.  2.— Tidal  data  on  St.  Johns  River,  Florida, 


LocaUty. 

Distance 

in  statute 

miles. 

Lunitidal  inter- 
val. 

Duration  of— 

Reading  of— 

i  Mean 

!    rise 

1    and 

fall. 

High 
water. 

Low 
water. 

Kise. 

FaU. 

High 
water. 

Low 
water. 

Sonth  lettv.  outside 

h.    m. 
7    21 
7    21 
7    34 

7  57 

8  19 

9  03 

14  42 

15  07 
17    00 

A.    tn. 
13    31 
13    87 

13  56 

14  10 

14  29 

15  08 
20    26 
20    52 
23    00 

A.    m. 
6    15 
6    10 
6    03 
6    12 
6    15 
6    20 
6    41 
6    40 

A.    tn. 
6    10 
6    16 
6    22 
6    13 
6    10 
6    05 
5    44 
5    45 

Feet. 
4.90 
4.90 
4.65 

F&eL 
— O.30 
—0.10 
0.31 

Fut. 
4.    ^ 

MKV 

South  iettv.  inside 

0.0 

1.7 

6.5 

11.5 

23.1 

87.1 

93.3 

108.6 

Mftvoort 

Fulton 

-•il 

Damea  Point 

3.77 
3.22 
5.02 

2.00 
2.20 
3.87 

1^ 
1 

Jacksonville 

Palatka 

San  Mateo 

Little  Lake  Georee 

^^^  * 

Note.— The  lunitidal  intervals  for  Little  Lake  George  are  estimated,  no  observations  at  the  ] 
(which  is  believed  to  be  the  head  of  tide)  having  been  made. 

On  a  diagram  submitted  herewith  the  mean  tidal  curves  for  Mayport,  Jaclcsonvi 
and  Palatka  are  arranged  according  to  their  time  after  lunar  transit.  Their  in 
sections  with  any  of  the  vertical  time  lines,  therefore,  show  the  synchronous  states 
the  river's  surface  existing  at  that  particular  time  and  as  referred  to  the  plane** 
high  water  which,  in  default  of  any  information  on  the  subject,  has  been  assume^fc^ 
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horizoDtal  from  the  month  to  the  head  of  tide.  From  this  diagram  are  deduced  the 
Hurface  lines  of  the  tidal  prism  at  tlie  time  of  beginning  and  ending  of  ebb  current 
at  Mayi>ort.  (S^  diagram. )  For  the  determination  of  the  time  of  change  of  current 
(or  beginning  and  end  of  ebb  current)  the  following  data  had  been  available : 

In  the  Report  of  the  Chief  of  Engineers  for  1879,  page  787,  Mr.  Daubeney  states 
"  that  the  ebb  current  at  Mayport  commences  2  hours  after  high-water  stand,  and 
ends  from  2^  to  3  hours  after  low-water  stand." 

From  current  observations,  made  1890,  between  the  jetties,  these  figures  were  found 
at  1  hour  25  minutes  and 2  hours  44  minutes,  respectively.  (Report  of  Chief  of  Engi- 
neen*,  1890,  Vol.  2,  PI.  iv,  accompanying  annual  8ur\''ey  of  St.  Johns  Bar.) 

From  surface  current  observations,  miule  during  present  survey  between  the  jetties, 
the  time  of  change  of  current  wad  found  at  aboiit  2  hours  after  high  as  well  as  low 
-water  stand. 

Again,  in  the  Report  of  1879,  Gen.  Gillmoro  gives  the  duration  of  currents  at  May- 
port  at  6  hours  45  minutes  for  the  ebb  and  5  hours  for  the  flood. 

Considering  all  this  evidence,  the  change  of  current  at  Mayport  has  been  assumed 
t<f^take  place  2  hours  after  high  and  2^  hours  after  low  water,  which  renders  a  dura- 
tion of  6  hours  52  minutes  for  the  ebb  and  5  hours  33  minutes  for  the  flood  current^ 
and  the  following  time  as  referred  t-o  lunar  transit : 

Beginning  of  ebb  cuiTent,  9  hours  34  minutes. 

End  of  ebb  current,  16  hours  26  minutes. 

For  these  points  of  time,  then^  the  elevation,  of  the  river's  surface  has  been  taken 
from  the  diagram  of  the  mean  tidal  curves  and  plotted  on  the  diagram  showing  the 
heights  of  tidal  prism. 

The  surface  areas  of  the  river  were  found  partly  from  the  map  of  the  survey  of 
1889,  partly  from  Coast  Survey  maps,  and  are  rendered  in  the  following  table : 


• 


Table  3. — Surface  areas  of  St,  Johns  Eiver, 

Square  feet. 

From  outer  end  of  jetties  to  Mayport 51,000,000 

From  Mayport  to  St.  Johns  Bluff'. 88,000,000 

From  St.  Johns  Bluff  to  Dames  Point 247,000,000 

From  Dames  Point  to  Jacksonville 405, 000, 000 

From  Jacksonville  to  Palatka 3,017,000,000 

From  Palatka  to  head  of  tide 184,000,000 

Total 3,992,000,000 

In  computing  the  tidal  discharge  of  a  river  with  low  and  marshy  shores  from  its 

tidal  data,  the  tendency  generally  is  toward  results  that  are  too  small  on  account  of 

the  probability  that  not  the  entire  area  of  lowlands  submerged  at  high  water  has 

been  considered.    In  the  case  of  the  St.  Johns  this  difficulty  is  in  a  great  measure 

removal  by  the  peculiarity  of  the  propagation  of  the  tidal  wave  in  it.    At  the  time 

the  ebb  current  commences  to  run  at  Mayport  it  is  about  high  water  at  Jacksonville 

and  low  water  at  Palatka.    About  half  way  between  these  two  places,  somewhat 

ikbove  San  Patricio,'  probably,  the  two  lines  showing  river^s  surface  at  beginning 

and  ead  of  Mayport  ebb  current,  therefore,  cross  6ach  other  as  shown  on  the  diagram. 

In  other  words,  the  tidal  prism  voided  during  a  Mayport  ebb  tide  does  not  extend  to 

the  head  of  tide,  but  only  to  a  point  about  50  miles  below  it;  above  that  point  (San 

Patricio)  the  water  does  not  fall,  but  it  rises  during  such  ebb  tide — that  is,  the  prism 

above  San  Patricio  is  not  voided  but  is  filled.    During  a  flood  tide  at  Mayport  the 

same  prism  is,  of  course,  voided  and  not  filled.  This  upper  volume,  therefore,  enters 

^^^atively  into  the  computation  of  ebb  outflow  or  flood  inflow  for  any  point  near 

the  mouth,  and  the  volumes  pertaining  to  the  areas  of  unconsidered  submerged 

•™d«  are  therefore  also  partly  positive,  partly  negative,  and  may  reasonably  be  sup- 

***^<i^  to  approximately  balance  themselves. 

incidentally  it  may  be  remarked  here,  that  there  can  be  no  doubt  but  what  the 
^'^Btrnction  of  a  dam  at  San  Patricio,  preventing  the  tide  from  ascending  the  river 
^T^^ytrther,  would  increase  the  discharge  at  the  mouth  to  the  amount  of  the  above- 
Wo^i^^®^  prism  now  extending  irom  San  Patricio  to  head  of  tide,  an  increase  that 
on^i?^  not  be  less  than  500',oS),000  cubic  feet,  or  about  one-quarter  of  the  present 

j^JT^  have  next  to  determine  the  fresh- water  flow.  The  mean  annual  rainfall  at 
j^^*^^«nville  has  been  found  from  twenty  j'ears^  observations  to  be  4|  feet.  Assum- 
j^  ^He  area  of  the  basin  of  the  St.  Johns  River  at  8,160  square  miles,  we  obtain  a 
Qj."***  volume  of  rainfall  per  second  of  32,460  cubic  feet,  or  when  the  above  duration 

^^b  and  flood  currents  is  considered : 
-^  Cubic  feot. 

w^^H  volume  of  rainfall  during  ebb  flow ' 802,  (XK),  000 

"^^5in  volume  of  raiufall  during  flood  flow 648,000,000 
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The  question,  how  much  of  this  entire  quantity  of  atmospheric  precipitation  is 
evaporated  and  absorbed  and  how  much  of  it  rea<;he8  the  sea,  can,  of  coarse,  be 
answered  only  approximately.  8till  wo  have  some  guiding  points  in  the  matter  and 
are  not  apt  to  err  to  such  an  extent  as  to  seriously  impair  the  value  of  our  final 
results  for  ebb  and  flood  flow. 

Mr.  Daubeney's  diflbrence  between  ebb  and  flood  volumes  renders  the  coefficient 
of  efflux  at  about  0.41. 

A  similar  result  has  been  found  by  me,  through  the  same  means,  for  the  mouth  of 
the  Savannah  River,  viz,  0.43,  but  was  at  the  time  already,  for  various  reasona,  con- 
sidered somewhat  too  great. 

From  three  years  dany  observations  of  the  river  gau^e  and  of  rainfall  at  Angnstai 
215  miles  from  the  mouth,  I  have  subsequently  determined  the  coefficient  of  efflux 
there  at  0.47,  and  in  view  of  this  result  for  a  point  in  the  hilly  region  of  the  river  the 
belief  is  confirmed  that  the  result  found  for  the  mouth  was  too  great.  If  the  amount 
of  1^000  cubic  feet  per  second,  which  was  thought  to  be  the  excess,  is  deducted,  then 
we  obtain  a  coeflicient  of  0.40,  which  seems  to  bear  a  better  proportion  to  the  0.47  at 
Augusta. 

If  it  is  considered  now  that  about  two-thirds  of  the  basin  of  the  Savannah  consists 
of  rolling  country  while  the  entire  basin  of  the  St.  Johns  is  flat,  then  it  becomes 
evident  that  the  coefficient  of  efflux  for  the  St.  Johns  must  be  smaller  than  that  for 
the  Savannah.  This  is  corroborated  by  Gen.  Gilmore,  who  holds  that  0.25  would 
be  nearer  the  truth  than  0.41. 

From  all  this  evidence  it  is  believed  that  a  coefficient  of  efflux  of  0.33  will  not  be 
far  from  the  truth;  this  renders  for  the  fresh- water  flow  at  the  mouth: 

Cubic  feet 

Fresh-water  flow  during  ebb  current 267,000,000 

Fresh-water  flow  during  flood  current 216,000,000 

On  the  basis  of  all  these  data  we  are  now  enabled  to  determine  the  tidal  flow  at 
Mayport. 

On  account  of  the  meageruess  of  tidal  data  for  Dames  Point  the  height  of  tidal 
prism  there  has  been  assumed  in  these  computations  greater  than  it  probably  is. 
For  uniform  surface  slopes  from  Mayport  to  Ja^l^sonville,  as  shown  on  the  diagram, 
the  ebb  and  flood  volumes  would  be  about  100,000,000  cubic  feet  smaller. 

Tidal  flow  at  Mayj^t, 

[Compated  for  mean  tidal  nrnges  as  given  in  Table  "No.  2,  and  f<nr  change  of  cnrrenta  2  hours  after 

high-wate^  and  2|  hours  after  low -water  stand!] 

1.  EBB  FLOW 


Locality. 


l*rism  twided. 


Mayport  to  Dames  Point 

Daimes  Poiut  to  Jacksonville 

Jacksonville  to  end  of  voided  prism: 


Volume  of  prism  voided 

Prum  filled. 
Beginning  of  filled  prism  to  head  of  tide. 


Consequently,  prism  voided  through  Mayport  cross  section 
Plus  fresh-water  flow  during  ebb , 


Entire  ebb  flow  at  Mayi>ort 


Area. 


Sqvare  feet. 
335.000,000 
405,000,000 

1, 970, 000. 000 


1,232 


Height. 


Feet. 
1.57 
1.28 
0.47 


0.45 


Volume. 


Ovbiefeet. 
526,000,000 
518,000,000 
926,000.000 


1,970,000,000 


554,000,000 


1,416,000,000 
267,000,000 


1,663,009^000 


2.  FLOOD  FLOW. 

Cubic  feet 

Prism  filled  through  Mayport  section  as  above 1, 416, 000, 000 

Less  fre«h-water  flow  during  flood 216, 000, 000 

Entire  flood  inflow  at  Mayport 1,200,000,000 

Against  these  figures  we  have  the  volumes  found  in  1878,  as  follows: 

Tidal  flow  found  hy  gauging  the  river  at  Mayport  in  1878, 

Cabio  feet 

Ebb  outflow 1,860,00(E 

Flood  inflow 1,181,00(E 
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In  comparing  and  weighing  these  results  it  mnst  he  borue  in  mind  that  the  begin- 
ning of  tne  1878  ganging  work  was  preceded  by  a  Tery  wet  season.  For  September 
of  that  year  the  Jacksonville  record  gives  the  unexampled  precipitation  of  21  inches ; 
that  is  more  than  one-third  of  the  mean  annual  rainfall.  The  enect  of  tliis  has  prob- 
ably extended  into  the  commencement  of  the  survey,  November  2d  to  4th,  the  only 
time  when  flood  current  was  observed.  In  this  connection  Greneral  Gillmore  expressed 
himself  as  follows  (Report  of  1879,  page  781): 

There  can  be  no  doubt  that  when  the  river  was  ganged  for  flood  the  Supply  of  fresh 
-water  was  in  excess  of  the  average  amount  and  diminished  the  volume  of  the  sea 
w^ater  entering  the  river. 

The  ebb  ciurent  was  observed  in  three  series,  viz,  from  November  5  to  November 
8y  from  November  23  to  November  26,  and  from  December  7  to  December  12,  and  it 
may  be  assumed  that  the  means  of  these  have  rendered  average  results.  We  are, 
therefore,  led  to  correct  Mr.  Danbeney*s  figures  by  increasing  the  flood  volume  suffi- 
ciently to  render  a  difference  equal  to'^our  tresh- water  flow  for  half  a  lunar  day ;  that 
ia,  483,000^000  cubic  feet.    This  renders : 

Volumes  of  1878  corre4ited  for  fre»h-water  flow, 

Cabic  fe«t. 

Ebb  outflow 1,860,000,000 

Flood  inflow 1,377,000,000 

In  this  form,  in  which  the  results  of  1878  a^  probably  as  near  to  the  truth  as  may 
expected  from  so  experienced  an  observer  as  Mr.  Daubeney,  they  indicate  a  decided 
falling  off  of  the  tidal  prism  since  that  time. 

But  in  order  to  weign  the  evidence  as  to  the  present  volumes  according  to  its  true 
value,  it  should  be  stated  that  very  slight  changes  in  the  n^ssumed  time  of  change  of 
current  and  in  the  mean  rise  and  fall  at  the  upper  points  will  cause  considerable 
changes  in  the  volumes  computed  on  the  basis  of  these  data.  If,  for  instance,  the 
time  of  change  of  current  is  assumed  at  1  hour  43  minutes  after  high  and  2  hours  20 
.y  minutes  after  low- water,  then  we  obtain  the  following  volumes: 

Tidal  flow  at  Mayport, 

Computet!  for  mean  tidal  ranges  as  given  in  Table  No.  2  and  for  change  of  current 
1  hour  43  minutes  after  high- water  and  2  hours  20  minutes  after  low- water  stand — 

Cubic  feet. 

Ebb  outflow 1,756,000,000 

Flood  inflow .•. 1,273,000,000 

If  in  addition  to  this  correction  mean  rise  and  fall  at  Palatka  is  assumed  at  1.0  in- 
stead, of  1.15,  as  above,  then  the  following  volumes  are  found:  • 

Tidal  flow  at  Mayport. 

Computed  for  a  mean  tidal  range  at  Palatka  of  1.0,  other  mean  ranges  the  same  as  in 
^bie  No.  2,  time  of  change  of  current  1  hour  43  minutes  after  high- water  and  2 
*oaj8  20  minutes  after  low- water  stand — 

J,  Cable  feet. 

^'^fe  outflow 1,859,000,000 

-^^ocHi  inflow 1,376,000,000 

*  J^l^lt  agreeing  almost  exactly  with  the  corrected  figures  of  1878. 

ih^^^^  the  present  observations  have  extended  over  too  short  a  time  to  establish 

^1^*  *Xiean  tidal  data,  on  which  are  based  the  above  computations,  with  sufficient 

^f^J^iess  as  to  exclude  the  possibility  of  errors  reaching  the  indicated  limit,  and 

g^  **^al  conclusion  to  be  drawn  from  the-  comparison  of  the  tidal  prism  and  the 

^^^^*g  work  of  1878  must,  therefore,  bo  limited  to  the  stateme 

•jij^^  tidal  prism  of  the  river  is  indicated,  but  not  established  with  certainty. 


ofiK^*^.  ^^'^  ®^  ^^^  must,  therefore,  bo  limited  to  the  statement  that  a  diminution 

J^*^^  tidal  prism  of  the  river  is  indicated,  but  not  established  with  certainty. 
o^jj^^^  attempt  to  secure  additional  information  by  drawing  into  the  scM^pe  of  the 
ijj^j^I^^rison  the  gauging  work  of  1889  had  to  be  abandoned,  on  account  of  the  radical 
Con*  **^P*tibility  of  their  results  with  the  results  of  1878  and  those  of  the  present 
|>^^^  station.  The  figures  found  from  the  work  done  in  1889  are  rendered  in  the 
^^^*rt  of  1890  in  a  table  facii 


1>^ 


facing  page  1561,  as  follows : 
T%dal  flow  at  St,  Johns  Bluff,  as  found  ISSCK 


Cubic  feet. 


pi;**  Outflow P....  1,981,000,000 

*^*^^iuflow V 723,000,000 
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Jidal  flow  at  DavM^s  Point,  as  found  1889. 

Cable  fe«t 

Ebb  outflow » 1,970,000,000 

Flood  iuflow 676,000,i»0 

The  following  figares  are  rendered  by  computation  assuming  change  of  eurrent  at 
1  hour  30  minutes  after  high  and  2  hours  20  minutes  after  low-water  stand  and  mean 
rise  and  fall  at  Palatka  at  1  foot. 

Tidal  flow  at  8t,  Johns  Bluff  OM  computed  from  tidal  prism, 

Cabic  feet. 

Ebb.  outflow 1,563,000,000 

Flood  inflow v 1,080,000,000 

Tidal  flow  at  Dames  Point,  as  computed  from  tidal  prism, 

Cabio  feet. 

Ebb  outflow i 1,247,000,000 

Flood  inflow 763,000,000 

Although,  as  stated  above,  the  results  of  the  present  computation  are  considerably 
swayed  by  comparatively  slight  changes  in  the  data  on  wnich  they  are  based,  and 
although  the  data  for  St.  Johns  Blufi"  and  Dames  Point  are  approximate  only,  still, 
the  ditterences  found,  at  the  latter  place  especially,  are  too  great  to  be  accounted  for 
in  this  way,  and  in  view  of  the  foct  thai  during  tne  time  of  the  gauging  of  1889  and 
for  four  months  previous  to  it  the  rainfall  as  given  by  the  Jacksonville  record  was 
not  much  in  excess  of  the  average,  it  is  difficult  to  understand  the  results  of  this 
gauging  work. 

lu  order  to  definitely  decide  the  question  whether  the  tidal  prism  of  the  river  has 
been  reduced  since  the  construction  of  the  jetties,  it  will  be  necessary  to  regauge 
the  river  at  ilhe  Mayport  section  of  1878,  having  at  the  same  time  during  the  entire 
duration  of  the  work  careful  observations  of  high  and  low  water  made  along  the 
entire  tidal  portion  of  the  river,  say  at  Mayport,  Dames  Point,  Jacksonville,  Green 
Cove  Springs,  and  Palatka.  An  establishment  of  one  or  two  self-registering  gauges 
would  undoubtedly  be  of  great  advantage  to  the  work. 

Such  a  gauging,  combined  with  the  tidal  results  obtained,  would  not  only  settle 
the  question  at  issue  at  present,  but  it  would  also  Ornish  the  necessary  data  to  feel, 
as  it  were,  the  river's  pulse  during  the  further  continuation  of  the  work  by  means 
of  continued  tidal  observations,  from  which,  if  properly  arranged,  any  decline  of 
range  would  become  apparent  at  its  commencement,  almost. 

The  drift  of  all  available  information  pointing  towards  a  continuation  of  the 
south  jetty,  and,  for  the  present  at  least,  a  cessation  %f  work  on  the  north  jetty,  it 
becomes  of  importance  to  inquire,  as  far  as  possible,  into  the  conditions  of  flow  that 
will  probably  be  developed  alongside  of  the  proposed  continuation.  A  direct  solu- 
tion of  the  question  is  not  possi^ue,  but  we  can  approach  it  by  discussing  the  condi- 
tions existing  at  the  outer  end  of  the  south  jetty  now. 

During  northeasterly  winds,  which  are  the  prevailing  and,  therefore^  the  more  im- 
portant ones  for  the  channel,  the  spill  during  ebb  tide  over  the  north  jetty  is  hkelv 
to  be  so  insignificant  that  it  may  be  neglect^  altogether.  The  spill  over  the  south 
jetty,  however,  is  very  considerable,  as  shown  by  our  current  observations.  Draw- 
ing a  line  at  right  angles  to  the  main  direction  of  the  latter,  the  leneth  of  this  line 
from  the  end  of  south  jetty  to  the  shore  represents  about  the  width  of  the  section  of 
discharge  over  the  top  of  the  jetty,  the  height  of  which  section  of  discharge  is  equal 
to  the  mean  elevation  of  surface  above  mean  low  water  during  ebb  flow.  The  length 
in  question  is  found  at  about  4,500  feet  and  the  height  is  aoout  1^  feet.  Further- 
more, the  low-water  cross-sectional  area  between  jetties  at  their  outer  end  at  present 
is  about  23,500  square  feet,  so  that  the  entire  mean  area  of  ebb  outflow  is  found  as 
follows : 

8qiuuref< 

Low-water  cross-sectional  area  between  jetties 23, 

Additional  area  pertaining  to  ebb  outflow,  H  by  1,600 2, 

Area  of  outflow  over  jetty  4,500  by  1^ ^ 6, 


* 


Total  mean  area  of  ebb  outflow 32, 

The  ebb  discharge  at  the  outer  end  of  sonth  jetty  is  found  at  about  2,070,000, 
cubic  feet  when  Palatka  range  is  assumed  at  1  foot  and  at  about  1,940,000,000  cub 
feet  when  Palatka  range  is  assumed  at  1.15  feet.    Adopting  the  mean  of  these  t 
figures  and  a  duration  of  ebb  current  of  6  hours  53  minutes,  we  now  obtain  for 
mean  velocity  between  jetties  at  their  outer  end 


• 


V  '  2,005,000,000   o  -  ^  i.        A 

V  =  ^' *    —  =  2.0  feet  per  second. 

32650  X  24780         ^     oc^vu^, 
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from  which,  according  to  relations  found  at  other  places,  we  may  deduce  a  mean 
bottom  velocity  at  the  time  of  maximum  current  of  about  the  sumo  amount  and  a 
channel  bottom  velocity  at  the  time  of  maximum  current  of  about  3  feet. 

At  the  future  outer  end  of  the  south  jetty,  with  an  nnprolonged  north  jetty,  not 
quite  as  great  veloolty  can  be  expected;  but  during  northerly  winds  the  difierence 
is  not  likely  to  be  great,  and  there  will  then  be  channel  bottom  velocities  at  the  time 
of  maximum  current  of  probably  2|  feet  or  even  more — ^more  than  sufficient  to  move 
the  fine  sand  of  which  tne  bottom  consists. 

Summing  up^  we  may  state  the  principal  deductions  derived  from  the  v^ous  mat- 
ters discussed  m  this  report  as  follows :  ^P 

1.  The  effectiveness  of  the  south  jetty,  carried  no  higher  than  low-water  level,  to 
create  and  maintain  a  channel  is  demonstratcj^d  by  the  movements  of  shoals  between 
jetties  as  apparent  from  the. comparative  cross  sections  submitted  herewith  ami  by 
the  history  of  the  south  jetty  and  its  channel  as  apparent  from  the  diagram.  This 
evidence  is  corroborated  by  a  discussion  of  the  strength  of  ebb  currents  between  the 
Jetties  and  their  probable  strength  along  the  future  continuation  of  the  south  jetty. 

2.  Apparent  shoaling  tendencies  and  a  possible  loss  of  tidal  range  above,  as  indi- 
cated by  a  comparison  of  former  and  present  flow,  seem  to  be  a  warning  that  restric- 
tion of  the  entrianoe  by  heightening  the  jetties  should  not  be  carried  any  fiirther  at 
present.  This  evidence  is  corroborated  by  the  observations  of  direction  of  cnrreut 
made  between  the  jetties. 

The  lack  of  positiveness  in  a  great  part  of  the  discussion  submitted  herewith  and 
the  conclusions  arrived  at  is  partly  due  to  the  previous  absence  of  information  in 
regard  to  the  upper  river  and  partly  to  the  shortness  of  time  in  which  this  and  other 
information  had  to  be  supplied.  The  latter  circumstance  has  also  prevented  the  sue- 
oessful  observation  of  sand  movements  during  ebb  and  flood  desired  by  you  in  your 
instructions. 

I  finally  deaire  tb  express  my  appreciation  of  the  efficient  assistance  rendered  by 

Messrs.  F.  W.  Bruce,  L.  S.  Mattair,  and  P.  B.  Bird.    Mr.  Bruce  assisted  me  during 

the  beginning  of  the  survey,  before  Mr.  Bird  joined  me,  and  has  continued  to  render 

most  valuable  aid  during  the  entire  duration  of  the  survey  whenever  called  upon. 

Sabmitting  the  above,  I  am,  major,  very  respectfully,  your  obedient  servant, 

£.    A.   GlESELER, 

Untied  Statea  Aaaistant  Engineer. 
KaJ.  J.  C.  Malleby, 

Corps  of  Engineers,  U.  8.  A, 


COMMERCIAL  STATISTICS. 

Commerce  of  8t,  Johns  River,  Florida,  during  the  year  ending  December  SI,  1891, 


Articles. 


Cotton balea . . 

*6rtfli«rs tons.. 

|wi and  oysters barrels.. 

jj^ts ..boxes.. 

*o«nss bunches . . 

S^fS^» -boxes.. 

i*«w* tons.. 

^ni&ber: 

jUmgb feet* 

2g-    obfcwed feet,  B.  M.. 

S^'^^uokdme tons.. 

^''^P  stores barrels. . 

lea boxes.. 

les number.. 

ties do 

X^hate tons.. 

-  do 

""^         number . . 

tons.. 

barrels.. 


S  ' 


"Total. 


Quantity. 


45, 
63, 


24, 


810 
14,000 

200 
12,405 
12,000 

4ie,  100 

30 

000,000 

276, 090 

200,000 

700 

5,310 

000,000 

186, 000 

2,380 

12,000 

600, 000 

1,200 

13,000 


Gross 
tonnage. 


162 

14, 000 

35 

546 

450 

16,644 

30 

112,500 

133, 190 

200,000 

158 

212 

960 

13,950 

2, 380 

12,000 

1,500 

1,200 

1,300 


511, 217 


Estimated 
value. 


$81,000 

420,000 

1,000 

18,608 

12,000 

832,200 

4,000 

270,000 

827,323 

10, 000, 000 

7,175 

10, 620 

74,000 

46,500 

12,  800 

60,000 

6,000 

2.400 

13,000 


12,498,626 


N 


Veasela. 


Character. 


Merchant. 
do... 


No. 


Average 
tonnage. 


324 
329 


1, 895. 75 
258.61 


Average 
draft. 


Feet. 

11 A 
11 
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A  new  Hue  of  ocean  stoaraers,  the  Merchants',  has  been  established  to  New  York, 
and  two  other  lines  of  fruit  steamers,  from  England,  are  awaiting  the  improvement 
of  the  river  to  a  sufficient  depth  to  enable  them  to  reach  Jacksonville. 

Passengers,  13,000,  at  $234,000. 

Estimated  percentai^e  of  total  trade  of  neighborhood  can*ied  by  water,  one-fourth. 

Probable  increase  of  trade  were  the  Improvement  completed,  300  per  cent. 

The  above  statement  covers  the  shipping  and  merchandise  IJiat  erosses  the  bar  at 
the  mouth  of  the  St.  Johns  River  to  and  from  Jacksonville  only.  ^ 

Cha8.  H.  Smith, 
Secretarjf  Board  of  Trade, 


O  2. 

IMPROVEMENT  OF  OCKLAV»rAHA  RIVER,  FLORIDA. 

The  Ocklawaha  Biver  has  its  source  in  Lake  Ai>opka|  Central  Florida, 
flows  slightly  west  of  north  for  about  104  miles,  measui*ed  along  the  axis 
of  the  channel,  then  almost  due  east  for  21  miles  farther,  when  it  unites 
with  the  St.  Johns  Elver.  The  Ocklawaha  River  is  the  principal  outlet 
of  a  number  of  large  lakes,  whose  aggregate  area  is  about  175  square 
miles. 

The  only  important  tributary  of  the  Ocklawaha  River  is  the  Silver 
Spring  Run,  which  is  6  miles  long  and  has  an  average  width  of  about 
50  feet  and  a  least  depth  along  the  axis  of  the  channel  of  about  9  feet. 
Being  the  outlet  of  the  famous  Silver  Spring,  its  volume  of  discharge 
varies  but  little. 

From  Lake  Griffin  down  for  a  distance  of  about  28  mUes  the  river 
flows  through  a  wide  savanna,  submerged  about  1  foot  under  water 
and  covered  with  a  dense  growth  of  saw  grass.  On  this  reach  the  river 
averages  ft*om  30  to  40  feet  in  width  and  has  a  least  channel  depth  of 
about  5  feet.    The  current  is  very  slugglish. 

The  impediments  to  navigation  on  this  portion  of  the  river  are  the 
numerous  bends,  the  narrow  channel,  floating  islands,  and  eelgrass. 

From  the  savanna  to  the  mouth,  a  distance  of  about^8  miles,  the 
banks  are  covered  with  a  dense  growth  of  cypress  and  other  timber. 

On  this  reach  the  river  averages  from  60  to  70  feet  in  width  and  the 
least  channel  depth  is  4  feet.  The  average  velocity  of  the  current  is 
considerably  greater  than  on  the  upper  river,  being  about  1.3  feet  per 
second. 

The  principal  obstructions  to  navigation  are  snags  and  overhanging 
trees, 

PROJECT  OF  IMPROVEMENT. 

"J 

The  approved  project  is  to  clear  the  channel  between  Lake  Griffin  and 
the  mouth  by  removing  the  snags  and  the  worst  overhanging  trees,  and 
by  moving  the  floating  islands  out  of  the  channel  and  staking  them  in 
place  by  piles. 

OPERATIONS  PRIOR  TO  JUNE  30,  1891. 

By  act  of  Congress  approved  September  19, 1890,  an  appropriation  of 
$10,000  was  made  for  "  improving  Ocklawaha  River,  Florida,  to  Lees- 
burg,  on  Lake  Griffin." 

A  survey  of  the  entire  river  between  Lake  Griffin  and  the  mouth  was 
made.  The  project  was  prepared  and  submitted.  The  work  recom- 
mended at  that  time  was  estimated  to  cost  $7,500. 
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OPERATIONS  DUBINO  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

With  the  approval  of  the  Chief  of  Engineers  it  was  decided  to  do  the 
work  by  hired  labor;  accordingly  the  derrick  scow,  which  had  been  in 
use  on  the  jetties  at  the  mouth  of  the  St.  Johns  Biver,  was  equipped 
-with  quarters  and  such  additional  machinery  and  tools  as  w^ould  be  re- 
quired, and  work  was  begun  on  the  river  January  12  and  continued 
until  June  30,  when  the  appropriation  was  exhausted.  The  work  has 
resulted  in  clearing  the  river  of  its  worst  obstructions  from  the  mouth 
to  the  prairie,  a  distance  of  60  miles.  On  account  of  the  remarkably 
low  stage  of  the  river  the  boat  could  not  go  above  the  prairie,  and  no 
work  was  done  on  the  floating  islands. 

One  thousand  two  hundred  and  eighty-four  snags  over  2  feet,  1,689 
firom  8  inches  to  2  feet,  and  908  under  8  inches  in  diameter  were  re- 
moved ;  91  overhanging  trees  over  2  feet,  376  from  8  inches  to  2  feet,  and 
238  under  8  inches  in  diameter  were  removed;  84  trees  were  trimmed; 
making  a  total  of  3,881  snags  and  705  overhanging  trees  removed,  and 
84  trees  trimmed. 

The  river  has  been  unprecedentedly  low, — 3  feet  below  its  level  when 
the  survey  was  made,  which  at  that  time,  from  the  best  information 
available,  was  believed  to  be  the  ordinary  low-water  stage.  Only  608 
snags  were  counted  during  the  survey. 

At  present  the  river  is  fairly  navigable  as  far  as  the  prairie.  Above 
that  xH>int  there  are  a  few  shoals  and  the  floating  islands.  The  oranges 
and  vegetables  are  usually  shipped  when  the  water  is  at  its  low  stage, 
and  the  shoals  form  serious  obstructions.  It  is  believed  that  the  chan- 
nel can  not  be  kept  clear  of  the  floating  islands  unless  a  row  of  piles 
connected  by  a  waling  strip  is  constructed  on  each  side.  In  view  of 
fact  that  the  railroads  are  practically  inaccessible  to  a  large  number  of 
the  residents  of  this  jwrtion  of  the  river  and  that  the  improvement  of 
the  river  as  far  as  Leesburg  would  enable  the  orange  and  vegetable 
growers  in  the  vicinity  of  Lake  Griffin  to  ship  their  produce  by  water 
ta  the  St.  Johns  River,  it  is  recommended  that  the  improvement  be 
continued  to  Lake  Griffin.  This  can  be  done  at  an  estimated  cost  of 
$15,€l)0,  with  an  annual  outlay  of  $1,000  for  some  years  to  maintain 
the  clear  channel. 

The  Ooklawaha  River  is  in  the  collection  district  of  St.  Johns.  The  nearest  light- 
house is  the  St.  Aagnstine  Light.    The  nearest  fort  is  Fort  Marion ^  Fla. 

Money  statement, 

July  1, 1891,  halance  unexpended $7, 544. 32 

June  fiOf  1882,  amount  expended  during  fiHcal  year 6, 320. 01 

July  1,  1892,  halance  unexpended 1, 224. 31 

July  1,  1892,  ontstandiug  liabilities 949.14 

July  1, 1892,  balance  available 275.17 

Amount  appropriated  by  act  approved  July  13,  1892 1, 000. 00 

Amount  available  for  fiscal  year  ending  Jane  30,  1893 1, 275. 17 

{Amount  ^estimated)  required  for  completion  of  existing  project 15, 000. 00 
Amount  toat  can  be  profitably  expendea  in  fiscal  year  ending  June  30, 1894    15, 000. 00 
Submitted  in  compliance  with  requirements  or  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 

Cammeroe  of  Oeklawaha  River,  Florida,  during  the  year  ending  December  St,  1891, 


Articles. 


Cotton bales. 

Fertilisers tons. 

Fruits -boxes. 

Grain tons. 

Hides bales. 

Honey,  sirap,  etc tons. 

Lumber: 

Rough feet. 

Sawed feet,B.M. 

Merchandise tons. 

Vegetables boxes . 


Total 


Qnantity. 

Gross 
tQnnage. 

Esiinuit 
▼alae 

255 

72| 

$16,065 

120 

120 

12,000 

57,219 

3,380 

105.000 

200 

aoo 

17,000 

40 

1 

1.000 

13| 

m 

7,200 

3,000.000 

50,000 

35,000 

85,000 

1,150 

8,500 

913 

913 

200,000 

100 

4 

109 

55,854 

402,465 

Percentage  of  trade  of  neighborhood  carried  by  water  (estimated) :  All. 
Probable  increase  of  trade  were  the  improvement  completed :  150  per  cent. 
Following  is  a  statement  of  the  business  on  the  lakes  at  the  upper  end  of  the  Oek- 
lawaha River  for  the  year  1891 : 


Articles. 


Fertilizers tons. 

Fish  andoyvters barrels. 

Fruits ' boxes. 

Grain tons . 

Hides do.. 

Honev,  simp,  etc do. . 

Lumber : 

Rough feet. 

Sawed : feet,B.M. 

Merchandise tons. 

Shi p  8 tores barrels . 

Vegetables boxes. 


Total 


Qnantity 


400 

5 

106,000 

200 
5 
1 

50,000 

1,000,000 

10,000 

10 

25,000 


Gross 
tonnage. 


400 

1 

4,240 

200 
5 
1 

100 

2,000 

10,000 

1 

1,250 


18,19B 


£stinuited 


$12,000 

20 

156,000 

i7,ooa 

1,000 
400 

5,000 

25.000 

800,000 

70 

25,000 


1,041,490 


Percentage  of  trade  of  neighborhood  carried  by  water  (estimated) :  50  per  cent. 
Probable  increase  of  trade  were  the  improvement  completed:  150  i>er  cent.^ 
The  following  steamers  are  engaged  in  the  trade  of  the  Oeklawaha  River : 


Name. 


Eureka 

Okeehumpkee 

Astutula 

Osceola , 

"Wahoo I . 

Elizabeth 

Sophie  Howard 


Character. 


Stoamer 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 


I 
Tonnage.'  Drafts 


67 
65 
55 
60 
35 
4 
10 


F«ft 


Number  of  passengers  carried  during  the»  year,  5,380. 

The  following  steamers  are  engaged  in  the  .navigation  of  lakes  Griffin,  Harr 
Eustis,  and  Dora : 


Komber  of  paflsengers  carried  during  the  year,  1,500. 


Name. 

Character. 

Tonnage. 

D^ « 

Gazelle • 

summer '. 

. do 

16 
30 
32 

fim 

^k 

J.  A.  Lane 

^i 

Helen  Den  ham 

....  do  ......  • 

S4 
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O3. 

IMPROVING  VOLUSIA  BAR,  FLORIDA. 

a  Bar  is  located  at  the  south  end  or  head  of  Lake  George, 

2  miles  by  river  from  the  month  of  St.  Johns  River,  at  the 

ere  the  waters  of  the  rivei  flow  into  the  lake. 

iinination  of  Volusia  Bar  witk  a  view  to  its  improvement  was 

March,  1879.    A  report  thereon,  dated  July  16, 1879,  with  plan 

,'ement,  is  printed  as  Appendix  I  9,  Ani^ual  Report  of  the  Chief 

eers  for  1879. 

as  modified  as  reported  in  the  Annual  Reports  of  the  Chief  of 

•8  for  1882  and  1883,  Appendixes  J  11  and  L  14,  respectively! 

its  improvement  the  channel  over  the  bar  was  very  crooked, 

a  least  depth  varying  from  3^  to  4^  feet. 

APPROVED  PROJECT. 

kblish  and  maintain  a  channel  6  feet  deep  across  the  bar  by 

lased  velocity  of  flow  produced  by  two  converging  jetties  of 

d  stone,  assisted  by  di'edging,  if  necessary,  and  to  define  and 

lie  channel  thus  formed  by  rows  of  fender  piles. 

f  this  project  was  modified  to  limit  the  depth  to  the  5  feet 

kttiiiued,  as  that  depth  is  sufficient  for  the  steamers  navigating 

)T  St.  John's  River,  and  is  as  great  as  can  be  csuTied  over  the 

reen  Lake  Monroe  and  Lake  George. 

ions  for  improving  Volusia  Bar,  Florida,  have  been  carried  on 

als  since  December,  1880,  under  the  following  appropriations, 

roved — 

1,1880 $5,000 

3,  1881 5,500 

mhI  August  2,  1882 5,000 

roved —  * 

18^ 2,000 

b  5,  1886 7,500 

Vujrustll.  1888 500 

iroved  September  19,  1890 500 

1 : 26,000 

OPERATIONS  PRIOR  TO  JUNE  30,  1891. 

tal  amount  expended  up  to  June  30^  1891,  including  liabilities 
standing,  was  $25,495.87.  Two  jetties  had  been  built,  starting 
osite  sides  of  the  river  bank  at  the  south  edge  of  the  lake  and 
ig  until  on  the  bar  the  clear  channel  way  between  them  was 
mde.  The  east  jetty  is  3,400  feet  long,  and  is  built  to  the  level 
ow  water  for  2,930  feet  from  the  shore.  The  west  jetty  is  2,200 
,  of  which  a  length  of  1,940  has  its  crest  at  the  level  of  mean 
r.  Two  rows  of  firmly  set  piles,  provided  with  waling  strips, 
oats  to  a  100- foot  channel  across  the  crest  of  the  bar.  In  1887 
1  attained  was  reported  to  be  ample  for  the  existing  commerce. 

TIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

the  appropriation  of  September  19, 1890,  97.02  cubic  yards  of 
re  placed  on  the  east  jetty,  distributed  between  points  35  feet 
*eet,  respectively,  from  the  outer  end,  forming  a  crest  about 
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2.5  feet  wide  and  at  an  elevation  of  one-half  foot  below  mean  low  water. 
An  examination  of  the  work  was  made  in  July,  1891. 

WORK  REQUIRED. 

The  St.  Johns  Eiver  above  L^ke  George  is  a  silt-bearing  stream, 
having  eroding  banks,  pools,  and  shoals,  and  is  subject  to  marked  fluc- 
tuations of  level.  Lake  George  forms  a  settling  basin  and '  receives  an 
annual  deposit  from  the  materials  eroded  between  lakes  George  and 
Monroe,  a  distance  of  45  miles.  The  greater  portion  of  this  material  is 
deposited  at  the  head^of  the  lake,  where  the  river  currents  lose  velocity 
in  entering  the  broader  expanse,  and  there  forms  and  maintains  Volu- 
sia Bar.  It  is  evident  that  any  increase  of  depth  produced  by  contrac- 
tion and  scour  in  a  bar  of  this  chara^jter  will  simply  push  the  deposit 
farther  out  into  the  still  water.  If  the  depth  of  the  lake  where  the 
new  deposit  is  formed  were  great,  the  improvement  of  the  channel  by 
unassisted  jetties  might  have  some  permanence. 

Lake  George  is  very  shoal.  In  1887  the  least  channel  depth  was  re- 
ported to  be  5  feet;  the  6,  7,  and  8  foot  contours  of  the  bottom  were 
420,780,  and  1,440  feet,  respectively.  From  the  ends  of  the  jetties  and  at 
the  distance  of  3,400  feet  beyond  the  jetties  a  maximum  depth  of  9.6  feet 
only  was  found.  In  1891  the  least  channel  depth  is  4.6  feet  and  the  6, 
7,  and  8  foot  contours  375,  480,  and  1,175  feet,  respectively,  from  the 
ends  of  the  jetties. 

Commerce  has  been  greatly  hampered  by  boats  grounding  on  the  bar 
during  the  past  low- water  season.  Further  improvement  of  the  bar  is 
required.  Only  temporary  relief  can  be  obtained  by  an  extension  of 
the  jetties. 

The  best  and  surest  method  to  adopt  will  be  to  deepen  the  channel 
by  dredging  from  time  to  time  as  may  be  needed. 

From  past  experience  it  would  seem  that  the  annual  deposit  on  the 
bar  is  about  500  cubic  yards.    If  there  were  any  plant  available  this 
could  be  removed  with  an  ai^nual  expenditure  of  $500.    As  there  is  no 
dredging  plant  avaihible  at  present,  in  this  vicinity,  the  cost  of  the  work 
by  e^)ntract  would  be  more  than  double,  if  indeed  any  bids  could  be 
obtained.    As  work  is  also  urgently  needed  on  the  Upper  St.  Johns 
Kiver,  as  reported  in  letter  dated  January  26, 1891,  printed  in  House 
Ex.  Doc.  No.  240,  Fifty-first  Congress,  second  session,  and  for  which  th^t 
sum  of  $4,930  is  now  available,  it  would  be  a  great  advantage  for  tb 
United  States  to  own  a  properly  equipped  snag  and  dredge  boat  fo^ 
operations  on  the  entire  river.    Such  a  boat  could  be  obtained  f(^- 
$15,000.    She  could  be  operated  at  a  cost  not  exceeding  $800 
month. 

During  the  past  winter  the  commerce  of  the  upper  river  was  grea 
increased,  and  the  indications  point  to  a  further  increase  of  both  freig 
and  passenger  traffic  if  the  river  can  be  navigated  without  the  vex 
tious  delays  caused  by  the  grounding  of  the  boats. 

This  work  is  in  the  collection  district  of  St.  Johns.    Jacksonville  is  the  uea< 
port  of  entry.    Nearest  light-honse  is  Volnsia  Bar  Light.    Nearest  fort  is  Fort  Man 

Money  stutement 

July  1,  1891,  balance  unexpended $5(H  

June  ?iOj  1892,  amount  expended  during  fiscal  year SdL ^ 

July  1,  1892,  balance  unexpended IIO-    ^ 

Amount  appropriated  by  act  approved  July  13,  1892 1,  OOO.  ^^ 

Amount  available  for  fiscal  year  ending  June  30,  1893 1,  llCL 


^    'm. 
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^^iiioant{e8tiin^ed)  required  annually  for  maintenance  of  exintiug  project  $1, 000. 00 

\  Avaonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30^  1894  1, 000. 00 
s^fibmitted  in   compiiance  "with  requirements  of  sections  2  of  river  and 
\^    barbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Cowmaree  of  Volusia  Bar^  Florida^  during  the  year  ending  December  Slj  1891, 
[Fomislied  by  M%j.  J.  A.  Leslie,  soperinteiideiit  Clyde  Steamship  Line,  Jackson vjlle,  Fla.] 


Articles. 


Tertmiers 

Ftoh  and  oysters 

Fr»tt» 

Gnia 

XeicbADdise ^ 

Vegetsblei 

H«y 

Totsl 


Gross 
tonnage. 


Vessels. 


City  of  Jacksonville. 
Fndriok  De  Barry  . . 

ETertlsde 

Wd&k 


Character. 


Passenger  steamer. 

do 

Freight  steamer  . . . 
do 


Estimated, 
value. 


#92,460.00 

4,155.00 

445, 326. 00 

90, 632. 50 

3, 010. 800. 00 

19, 364. 00 

28, 180. 00 


8,699,917.50 


Draft  of 
water. 


Feet. 


4 
4 

44 


O4. 

IMPROVEMENT  OF  ST.  AUGUSTINE  HARBOR,  FLORIDA. 

I 

Bt  Aagastiiie  Harbor  lies  on  tlie  east  coast  of  Florida^  about  47  miles 
south  of  the  St.  John's  River.    It  is  formed  by  the  junction  of  two 
rivers,  or  rather  salt-water  lagoons,  the  Matanzas  and  Tolomato  rivers, 
which  ran  parallel  to  the  coast  and  there  unite  to  break  through  the 
line  if  sand  hills  into  the  sea.    Tlie  total  length  of  the  Tolomato  River 
is  about  20  miles  and  of  that  part  of  the  Mataiizas  which  receiver  and 
discharges  across  the  St.  Augustine  Bar  12  miles.    The  San  Sebastian 
River,  another  lagoon,  almost  surrounds  St.  Augustine,  and  opens  into 
the  Matanzas  River  aoout  3  miles  from  its  mouth.    These  lagoons  vary 
in  depth  from  20  to  30  feet  for  several  miles  from  the  mouth  and  in 
width  from  300  to  500  yards.    They  form  large  tidal  basins,  filled  and 
emptied  through  the  channels  across  the  bar.    The  rise  of  tide  at  St. 
Augustine  varies  from  4  to  6  feet,  and  the  currents  generated  have 
maintained  two  or  more  channels  across  the  bar,  with  a  least  depth  of 
from  6  to  9  feet  at  low  water.    The  positions  of  these  channels  are  con-  ^ 
tinnally  shifting  between  the  sotTth  end  of  the  mainland  east  of  the 
Tolomato  River  (North  Beach  or  North  Point),  and  t^e  cape  on  Anasta- 
sia  bland,  2f  miles  to  the  south.    The  harbor  forms  an  excellent  shel- 
tered anchorage,  but  the  shifting  nature  of  the  bar  and  the  shallow 
water  on  its  crest  have  presented  so  many  difficulties  to  mariners  that 
the  commerce  of  the  port  has  been  greatly  hampered.    It  is  limited 
practically  to  the  necessary  supplies  for  St.  Augustine. 
The  following  appropriations  have  been  made  for  this  harbor: 

ictof  AuguatU,  1888 $35,000 

Act  approved  September  19,  1890 20,000 

Total 55*0fli 
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PROJECT.  • 

The  approved  project  is  to  protect  the  shores  irom  erosion  by  the 
construction  of  groins  of  concrete  and  riprap  on  brush  foundation  mat- 
tresses. 

OPERATIONS  PRIOR  TO  JUNE  30,  1891. 

With  the  appropriation  of  $35,000  made  in  the  act  of  1888,  three 
groins  were  built:  No.  1,  on  Anastasia  Island,  near  the  northern  bound- 
ary of  the  United  States  light-house  reservation;  No.  2,  on  North 
Beach,  at  the  point  j  No.  3,  on  North  Beach,  about  2,000  feet  from  the 
point. 

These  groins  all  consist,  essentially,  of  a  foundation  of  brush  fascines, 
covered  with  riprap  and  capped  with  concrete  blocks  which  are  2  feet 
wide  on  top  and  have  side  slopes  of  1  on  2.  (For  detailed  description 
of  dimensions  and  methods,  see  Appendix  P  3,  Bejiort  of  the  Chief  of 
Engineers,  1890.) 

With  the  appropriation  of  $20,000  made  in  act  of  September  19, 1890, 
Groin  No.  2  was  extended  seaward,  and  two  new  groins  were  built:  No. 
4,  on  Anastasia  Island,  about  2,200  feet  northwest  of  Groin  No.  1,  and 
No.  5,  on  North  Beach,  between  Groin  No.  2  and  Groin  No.  3.  (For  de- 
tailed description  of  dimensions  and  methods,  see  Appendix  O  4,Keport 
of  the  Chief  of  Engineers,  1891.) 

OPERATIONS  DURING  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

During  the  year  a  close  watch  was  kept  of  the  condition  of  the  groins^ 
with  a  view  of  using  the  small  amount  still  available  in  making 
whenever  necessary.    During  December  it  was  noticed  that  it  woul 
be  necessary  to  protect  the  beach  from  further  erosion  in  the  vicinit 
of  Groin  No.  4.    Accordingly  the  constniction  of  a  sheet- pile  win 
dam  was  begun  in  January  and  continued  at  intervals  until  May. 

This  dam  is  327  feet  long  and  is  built  near  the  ordinary  high-wate 
mark  at  the  side  of  the  groin  and  extends  along  the  beach  toward  th 
south.  It  is  constructed  of  a  double  row  of  sheet  piles  well  brae 
from  the  rear.  The  back  is  filled  in  with  mud  and  sand,  and  thtf  fro 
is  protected  with  fascines  staked  in  place  and  weighted  with  roc 
The  desired  result  has  been  produced  and  the  sand  is  filling  f!i  in  fro 
of  the  wing  dam. 

The  outer  block  of  concrete  on  Groin  No.  4  having  been  made  of  m 
terial  that  had  been  mixed  several  days  before  using,  was  destroyed " 
the  waves.    This  was  replaced  in  March. 

CONDITION  OF  THE   GROINS. 


t 


All  of  the  groins  are  in  excellent  condition  with  the  exception        ^i 
Groin  No.  2.    The  repairs  to  the  cracks  in  the  concrete  of  this  groin, 
detailed  on  page  J.633,  Report  of  Chief  of  Engineers,  1891,  have  pror^ 
ineffective,  and  considerable  of  the  material  used  in  making  the  repa:^ 
has  washed  out.    The  safety  of  the  groin  does  not  appear,  however,      *^ 
be  endangered  in  consequence. 


EFFECT  OF  THE  GROINS. 


A  survey  made  in  April,  1892,  shows  the  effect  of  the  groins  to  be 
follows: 
At  Groin  No.  1,  Anastasia  Island,  both  the  high  and  low  water  liu^^ 
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re  advanced  slightly.    The  high- water  line  has  advanced  40  feet  an< 
\  low- water  line  abont  25  feet. . 

\.t  Groin  No.  4,  Anastasia  Island,  the  high-water  line  has  beei 
»hed  back  a  few  feet,  while  the  low- water  Uue  has  advanced  about] 
feet- 
Prom  a  point  about  1,000  feet  from  Groin  Ko.  1  to  near  Groin  ITo.  4  5; 
e  beach  has  been  slightly  eroded.  \ 

At  Groin  No.  2,  North  Beach,  the  high-water  line  on  the  east  side 
^8  advanced  100  feet,  while  on  the  west  side,  where  the  most  marked 
'osion  of  any  xwrtion  of  the  beach  has  taken  place,  tlie  extreme  high- 
ater  line  has  receded  nearly  100  feet,  while  the  ordinary  high-water 
lie  has  receded  very  slightly.  The  low- water  line  on  both  sides  has 
'ranced  about  50  feet. 

All  along  the  beach  in  the  vicinities  of  Groins  Nos.  3  and  5,  North 
lach,  the  shore  lines  have  continued  to  advance.    The  high-water. 
3  lias  advanced  on  an  average  200  feet  and  the  low-water  line  100 
/• 

.  map,  showing  the  condition  of  that  portion  of  the  harbor  affected 
:ljke  groins,  accompanies  this  report. 

-Augustine  is  in  the  collection  district  of  St.  Angnstine,  which  is  the  nearest 
o:ff  entry.    The  nearest  fort  is  Fort  Marion.    The  St.  Augustine  Light  is  the  * 
::^t  hght-house. 

Money  statement 

X,  1891,  halance  unexpended $4, 112. 12 

^^,  18&2,  amount  expended  during  fiscal  year 2, 832. 52 

X  ,  lg92y  balance  unexpended 1, 279. 60 

^xit  appropriated  by  act  approved  July  13,  1892 10,000.00 

^xitavaUable  for  fiscal  year  ending  June  30,  1893 11,279.60 


COMMERCIAL  STATISTICS. 


Commerce  of  St,  Augustinef  Fla.,  for  the  year  ending  Dexxmher  SJ,  1891, 

[Fomiflhed  by  Mr.  Heury  A.  Barling,  jr.] 


Articles. 


oysters 
iges-. 


tons . . 

...barrrla.. 

boxes.. 

.  ..buMbels.. 

bnles  . 

...^hIIotis.. 
feet,  B.  M.. 

tons.. 

...barrels.. 


Quantity. 

Estimated 
value. 

50 

$1, 500 

3,000 

5,000 

3,000 

4,500 

72,000 

34,000 

24,000 

24,000 

4,2^00 

1,350 

1, 500, 000 

17,500 

15,300 

765,000 

2,000 

10,000 

862,850 

Gross 
tonnage. 

50 

450 

90 

2,160 

1,200 

34 

3,000 

15.300 

200 

22,484 


Vessels. 


istine 


Character. 


Steamer 

Sail 

...do... 


Capacity. 


Tom. 
720 
200 
300 


Average 
draft. 


Feet. 


10| 
10 
9k 


none. 


srcentage  of  total  trade  of  neighborhood  carried  by  water,  25. 
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05. 

IMPROVEIWIW;  OF  NORTHWEST  ENTRANCE,  KEY  WEST  HARBOR,  FLOR- 

IDA. 

The  Florida  Keys  consist  of  a  cham^rqck  and  sand  islands  extend- 
ing southwesterly  from  Gape  Florida  for  neaiiy  200  miles.  They  are 
connected  by  extensive  sand  flats  underlaid  by  rock,  aaoft,ooliticlime- 
stone,  from  which  the  sand  is  almost  entirely  formea. 

This  chain  is  a  barrier  for  all  shipping  from  the  Atlantic  to  the  GnU 
(eastern  and  niiddle)  ports,  and  the  straits  between  it  and  the  West 
India  Islands  form  a  passage  justly  dreaded  by  mariners.  This  barrier 
is  crossed  by  four  navigable  channels,  one  between  the  Dry  Tortugas, 
at  the  western  extremity  of  the  chain,  and  Eebecca  Shoals;  one  east 
of  Rebecca  [Shoals;  the  third  (the  Boca  Grande  Ohannel)  28  miles  fur- 
ther east,  and  the  fourth  (the  northwest  channel  from  Key  West  Har- 
bor) immediately  west  of  Key  West,  85  miles  east  from  the  Dry  Tortu- 
gas.  It  is  this  easterly  i>osition,  combined  with  the  good  harbor  of  Key 
West  at  its  extremity,  which  gives  this  channel  its  importance.  It  is 
used  by  vessels  en  route  between  the  Atlantic  and  Gulf  ports  which  do 
hot  draw  more  than  lOJ  feet  of  water,  the  depth  available  on  the  bar 
which  now  .obstructs  its  northern  end.  An  estimated  average  daily 
tonnage  of  2,500  tons  passes  through  it.  In  rough  weather  the  availa- 
ble depth  is  still  more  reduced,  and  vessels  of  more  than  8  feet  dn^ 
are  compelled  to  pass  through  one  of  the  channels  to  the  westward. 

The  necessity  for  the  improvement  of  the  northwest  entrance  was 
first  brought  to  the  notice  of  Congress  in  1868,  and  an  examination  of 
the  bar  was  ordered.  This  was  made  by  Lieut,  (now  Maj.)  W.  E.  liv- 
ermore.  Corps  of  Engineers,  under  the  direction  of  Col,  J.  H.  Simpson, 
Corps  of  Engineers.  A  project  was  submitted  for  opening  a  dredged 
channel  across  the  bar  300  feet  wide,  18  feet  deep  at  mean  low  water, 
and  9,000  feet  long,  at  an  estimated  cost  of  $217,272. 

li^othing  more  seems  to  have  been  done  at  that  time. 

In  1881  another  examination  of  the  harbor  was  ordered  by  Congress. 
This  was  made  by  Thomas  L.  Harrison,  assistant  engineer,  under  the 
direction  of  Capt.  (now  Maj.)  A.  K.  Damrell,  Corps  of  Engineers,  as 
reported  on  page  1314,  Beport  of  the  Chief  of  Engineers,  1882.  ^la^ 
Damrell  submitted  a  project  for  dredging  a  cut  300  feet  wide  and  17  fee= 
deep  at  mean  low  water  at  an  estimated  cost  of  9140,000.  In  1882  Co: 
gress  appropriated  $25,000  for  work  under  this  project.  With  this 
cut  60  feet  wide  and  15  feet  deep  at  mean  low  water  was  made  acroi 
the  bar  in  1883,  but  it  was  soon  obliterated  and  no  useful  result  wi 
obtained.  In  1886  an  appropriation  of  92,500  was  made  for  the 
ination  and  survey  of  the  bar.  The  survey  was  made  in  the  fall  ai=i 
winter  of  1886-'87.  In  1888  a  further  appropriation  of  $25,000  Wfe 
made  for  the  improvement  of  the  harbor,  subject  to  the  recommeudH 
tion  of  a  Board  of  Engineers.  A  preliminary  report  was  submitt^ 
January  31, 1889,  and  further  data  having  been  obtained,  in  KovemboBi 
1889,  the  Board  submitted  a  final  report  recommending  that  the  i 
provement  of  the  entrance  be  begun  by  the  immediate  construction^ 
a  jetty  along  its  northeastern  side. 

OPERATIONS  PBIOB  TO  JUNE  30,  1891. 

In  the  act  approved  September  19,  1890,  $40,000  were  appropriated 
for  the  work.    Proposals  were  opened,  after  due  advertisement,  Novem- 
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otlie 
ston 


l>ex*  ^5^,  and  a  contract  w  as  made  with  Mr.  R.  G.  Ross  for  delivering^ 
ston^^    and  constructing  the  jetty  for  $1.90  per  cubic  yard  of  stone  in 

Work  under  the  contract  was  to  be  started  February  28  and 

July  28, 1891.    Owing  to  the  sickness  of  the  contractor  and 

causes  the  quarrying  of  rock  was  not  begun  until  May.    The  first 

was  deposited  in  the  jetty  on  June  16.    Up  to  the  close  of  the 

inonfl^  1,160.3  cubic  yards  had  been  delivered. 

TtM.^^  estimated  cost  of  the  jetty  is  $500,000. 

^i  ri.  e  thousand  and  eiffhty-seven  dollars  and  sixty-seven  cents  were  ex- 
pend ^^4  on  the  present  project  up  to  the  close  of  the  fiscal  year  ending 
JcLne>    ^,1891.  '^ 

^^^^SEATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

^,I>^rations  were  continued  under  the  contract  with  Mr.  R.  G.  Eoss 

^^w      ^^^7  1^>  when  the  contract  was  completed.    A  total  of  26,821.9 

ciibici    yards  of  stotie  were  placed  in  the  jetty  during  the  fiscal  year, 

wiucl.^^  together  with  1,160.3  cubic  yards  plated  previously,  makes  a 

^T^^  of  27,982.2  cubic  yards  now  in  the  jetty. 

^ox*  a  length  of  60  feet  in  the  vicinity  of  Iron  Station  (the  site  of  cur- 
rent station  No.  10,  survey  of  1889)  the  jetty  has  been  biult  up  to  within 
1  foot;  of  mean  low  water;  to  a  point  2,190  feet  inside  of  Iron  Station  it 
*^^  t>^43n  built  up  to  within  2  feet  of  mean  low  water;  from  thence  to  a 
l>oiut;    3,070  feet  inside  of  Iron  Station  to  within  5  feet  of  mean  low 
wattix-,  and  from  thence  to  a  point  4,530  feet  from  Iron  Station  to  an 
elev^-tiQn  varying  from  3  to  4  feet  below  mean  low  water.    From  thence 
1^  point  5,365  feet  inside  of  Iron  Station  or  the  inner  end  of  the  jetty 
only  ^u^  layer  of  stone,  about  3  feet  thick,  has  been  placed,  having  a 
^^P^lx  over  it  at  mean  low  water  of  from  6  to  8  feet. 
.  ^rom  the  Iron  Station  to  a  point  840  feet  outside  of  the  same,  the 
jetty  has  been  built  up  to  within  2  feet  of  mean  low  water;  from  thence 
to  the  outer  end  of  the  jetty,  1,523  feet  from  Iron  Station,  only  1  layer 
9j^^^ne,  about  3  feet  thick,  ha«  been  placed,  having  over  it  a  depth  of 
^^  7  to  10  feet  at  mean  low  water.    The  average  width  of  the  base 

r*^^^  jetty  was  25  feet  and  of  the  crest  10  feet. 
,  The  crest  of  all  of  the  higher  i)ortions  of  the  jetty  has  been  lowered 
"5^"  the  force  of  the  waves. 

PRESENT  CONDITION  OF  THE  JETTY. 

-^ong  that  portion  of  the  jetty  inside  of  Iron  Station  which  was  built 
?^  to  mthin  2  feet  of  mean  low  water  the  crest  width  was  made  about 
^  ^^t.  This  has  all  been  washed  down  about  3  feet,  the  depth  over  it 
^o\v  averaging  5  feet. 

«  It  is  believed  the  stone  used  is  not  heavy  enough  to  withstand  the 
^^ce  of  the  waves  if  placed  above  the  level  of  3  feet  below  mean  low- 
^T^ter,  even  with  a  very  wide  crest.  Stones  weighing  as  much  as  1,600 
^Uuds  were  displaced  at  the  Iron  Station.  Very  little  scour  has  taken 
r^^Hce  along  the  sides  of  the  jetty  and  little  or  no  settlement  of  the 
^^^ty  is  manifested. 

EFFECT   OF  THE  JETTY. 

Iji  regard  to  the  effect  of  the  jetty  it  can  be  said  that  the  channel 

^^088  the  bar  is  in  a  better  condition  now  than  shown  by  any  previous 

Harvey.    There  is  an  available  channel  depth  of  12.5  feet.    There  has 

'^jHobeen  a  deepening  of  the  shoalest  portions  of  the  flat  lying  between 

^***  Iron  Station  and  the  Black  Beacon.    There  now  exists  over  this 

"^t  a  channel  ha\1ng  a  least  width  of  400  feet  and  a  least  midvAx^ww^V 
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depth  of  11  feet.  This  latter  deepening  has  evidently  been  caused  by 
the  jetty,  but  whether  the  deepening  in  the  main  channel  is  merely 
temporary  or  not  remains  for  a  further  lapse  of  time  to  determine. 

I  would  invite  attention  to  the  recommendation  previously  made  that 
the  entire  amount  of  money  required  for  the  completion  of  this  project 
be  made  available  for  continuous  .and  rapid  work.  Under  small  appro- 
priations changes  are  likely  to  occur  in  the  condition  of  the  bar  highly 
detrimental  to  the  progress  of  the  improvement^  materially  increasing 
the  cost  of  the  work  and  rendering  its  success  problematic. 

Complaint  having  been  made  by  the  conmiandiiig  oflBcer  of  the  United 
States  ship  PhilcLdelphia  of  an  ol)Btruction  in  the  main  ship  channel,  in 
the  vicinity  of  the  triangle  buoys,  caused  by  what  are  known  as  the 
Pinnacle  Rocks,  as  directed  by  Department  indorsement  of  May  23, 
1892,  an  examination 'of  these  rocks  was  made  on  June  11  and  14.  The 
rocks  were  found  to  be  very  irregular  in  shape,  in  one  instance  rising 
out  of  a  depth  of  35  feet  to  within  21  feet*  of  the  surface  at  mean  low 
water.  They  are  included  within  an  area  of  about  900  square  feet 
and  have  depths  over  them  varying  from  30  to  21  feet  at  mean  low 
water.  It  is  thought  that  they  can  be  removed  to  a  depth  of  30  feet 
by  surface  blasting  and  dragging,  permitting  the  debris  to  fall  into  the 
deep  water  surrounding  them,  at  an  estimated  cost  of  $1,000. 

m 

The  harbor  at  Key  West  is  in  the  collection  district  of  Key  West,  Fla.,  which  is 
the  nearest  port  of  entry.  Nearest  light-house  is  the  North^veat  Passage  Light. 
Nearest  fort  is  Fort  Taylor,  Fla. 

Money  statement. 

July  1, 1891,  balance  unexpended $55, 912, 33 

June  30, 1892,  amount  expended  during  fiscal  year 55, 793. 73 

July  1, 1892,  balance  unexpended 1 118.60 

July  1, 1892,  outstanding  liabilities 25.05 

July  1, 1892,  balance  available 93.  GC^ 

Amount  appropriated  by  act  approved  July  13,  1882 75, 000. 

Amount  available  for  fiscal  year  ending  June  30,  1893 75, 093. 

{Amount  (estimated)  required  for  completion  of  existing  project 385, 000. 
Amount  that  can  be  profitably  expended  in  fiMcal  year  ending  June  30, 1894  385, 000. 
Submitted  in  compliance  with  requirements  of  sections  ^  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMKRCIAL  STATISTICS. 


Commerce  of  harbor  at  Key  Westy  Fla.,  for  the  year  ending  December  31^  1891 » 


Name  of  article. 


Fish  and  oysters barrels. 

Fniit* boxes. 

Bananas bunch  l^8 . 

Fruit* crat«8. 

Grain bnshels . 

Hides number. 

Honey,  simp,  etc gallons. 

Lumber,  sawed feet.  B,  M. 

Merchandise tons. 

Ship  stores barrels . 

Vegetable* boxes. 

Leaf  tobacco bales. 


Total 


Quantity. 


6,000 

5,000 

58,000 

15,000 

107,374 

12,000 

793 

10,000,000 

800.000 

8,000 

300,000 

13,376 


Estimated 
valae. 


$12.  jj; 

58,000 
100 

8,ooo,«; 

50.000 
17R,000 


9,036,521 
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Commerce  of  harbor  at  Key  West,  Fla.,  etc. — Continued. 


Yensels. 


568 
664 


Character. 


Stoauiers 


Sailing. 


Gross 
toiiiiaj;;e. 


620, 000 
d4,600 


Average 
draft. 


Feet. 


12 
7 


Passengers :  40^396  arrived  and  departed. 

Estimated  precjentage  of  total  trade  of  neighborhood  carried  by  water,  95. 
Probable  increase  of  trade  were  the  imnrovement  oompleted,  100  per  cent. 
Statistics  furoished  by  Mr.  George  Phillips,  of  Key  West,  Fla. 


O  6. 
IMPROVEMENT  OF  CALOOSAHATCHEE  RIVER,  FLORIDA. 

The  Galoosahatehee  River  rises  in  the  saw -grass  region  west  of  Lake 

Okeechobee,  and  flows  west  into  San  Carlos  Bay.    Between  the  mouth 

and  Fort  Thompson,  22  miles  west  of  Lake  Okeechobee,  the  river  banks 

are  generally  high  and  the  country  bordering  the  river  is  covered  with 

a  dense  growth  of  large  trees,  principally  pines,  palmettos,  and  oaks. 

^astof  Fort  Thompson  the  low  saw-grass  region  begins.    The  entire 

nver  valley  as  far  down  as  Alva,  about  20  miles  by  river  below  Fort 

Thompson,  is  more  or  less  subject  to  overflow  by  tlie  water  coming  from 

the  Okeechobee  Basin,     For  21  miles  from  its  mouth  the  river  is  brojul 

and  Jias  a  channel  depth  of  from  6  to  20  feet,  with  the  characteristics 

^  an  estuary.    This  portion  of  the  river  is  obstructed  by  oyster  bars. 

^reat  beds  of  snags  obstructed  the  upper  river.    From  Alva  down  the 

country  is  being  settled  for  the  culture  of  sugar  cane,  pineapples,  cocoa- 

^^^^j  oranges,  limes,  and  lemons.    Fine  cattle  ranges  exist  along  the 

"Pper  river. 

^ort  Myers,  a  depot  for  supplies  during  the  Seminole  war,  is  a  thriving 
^^  17  miles  from  the  mouth. 

p  O^Uciejp  the  laws  of  the  State  of  Florida  the  Atlantic  and  Gulf  Coast 
J^anal  and  Okeechobee  Land  Company  is  engaged  in  draining  the 
^ke^chobee  Basin,  having  authority  from  the  State  to  cut  canals  and 
^^  the  natural  waterways  for  that  purpose.  A  canal  with  a  minimum 
^ss-section  of  22  feet  by  5  feet  has  been  opened  from  Lake  Okeecho- 
^to  the  head  waters  of  the  Caloosahatchee  River,  and  through  them 
^  *ar  as  the  western  end  of  Lake  Flirt.  A  rocky  ledge  at  Fort  Thomp- 
^^1  has  been  removed  and  four  cut-oflfe  have  been  made  across  the 
y^tst  bends  below  Fort  Thompson.  These  works  were  not  intended 
*^^  the  benefit  of  navigation,  but  they  have  incidentally  opened  a 
^ater  route  about  300  miles  long  from  the  Gulf  of  Mexico  to  the  inte- 
^or  of  Florida,  via  San  Carlos  Bay,  the  Caloosahatchee  River,  Lake 
Jj^teechobee,  the  Kissimmee  River,  and  Lake  Kissimmee,  Cypress,  and 
Aohopekaliga.  Steamers  now  pass  over  the  route  at  irregular  intervals. 
An  examination  of  the  river,  with  a  view  to  its  improvement,  was 
^^de  in  March  and  April,  1879.  A  report  thereon,  dated  August  27, 
1879,  with  a  plan  of  improvement,  is  printed  as  Appendix  J  17,  Report 
of  the  Chief  of  Engineers  for  1879. 

The  project  adopted  in  1882  called  for  deepening  the  channel,  by 
hedging,* from  the  mouth  to  Fort  Myers,  so  as  to  give  a  depth  of  7 
feet  at  mean  low  water  for  a  width  of  100  feet.    In  1886  and  1888  this 
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project  was  modified  so  as  to  include  the  improvement  of  the  upir — 
river  as  far  as  Fert  Thompson  by  the  removal  of  snags  and  overl 
ing  trees  and  by  deepening  the  channel  near  Beautiful  Islands. 

OPERATIONS  PRIOR  TO  JUNE  30,  1801. 

Operations  were  carried  on  under  the  following  appropriations: 

Act  of— 

1882 

1884 ^^ 

1886 m.,  i 

1888 lO,  € 

1890 3^  « 


Total 27, 

In  1885  the  7-foot  channel  through  the  lower  river  was  reported  co 
pleted.  In  1886-'87  the  operations  were  confined  to  clearing  snags  a 
overhanging  trees  from  the  river  between  Forts  Denaud  andThomps*^^ 
and  in  making  an  instrumental  survey  of  the  entire  river.  This  sur?^^ 
showed  the  existence  of  a  practicable  channel  6  feet  deep  and  at  lea^ 
100  feet  wide  from  the  mouth  to  Fort  Myers.  It  also  showed  that  e^ 
cepting  near  the  Beautiful  Islands  the  channel  has  sufficient  depth  a 
width  to  permit  boats  of  4  feet  draft  to  ascend  the  river  as  high 
Fort  Thompson.  The  upper  river  was,  however,  badly  obstructed  t^ 
snags  and  overhanging  trees,  only  a  short  reach,  4^  miles  long,  havii^ 
been  cleared  by  the  work  during  May  and  June,  1&87. 

Before  improvement  the  lower  part  of  the  river  was  so  obstructed  t:^ 
oyster  bars  that  the  available  channel  depth  was  only  about  5J  fe^ 
About  17  miles  from  the  iiiouth  the  river  loses  the  characteristics  of 
estuary,  and  there  are  numerous  islands  and  a  broad  shoal.  At  t 
present  time  the  river  has  been  improved  so  that  the  navigable  chan 
depth  between  the  mouth  and  Fort  Myers  is  about  6  feet,  and  betwe** 
Fort  Myers  and  Fort  Thompson  it  is  4  feet. 

A  dike  or  training  wall  alongside  the  cut  through  Beautiful  Isla^ 
Shoals  has  been  buUt.  It  consists  of  a  row  of  piles  in  juxtapositic^ 
driven  to  hard  bottom,  with  a  light  waling  strip  on  each  side.  A  laj?^ 
of  brush  4  feet  wide  is  placed  at  the  foot  of  the  piles  and  held  do^^ 
by  stakes  and  by  a  layer  of  shell  and  stone.  Upon  this  was  deposit--^ 
the  material  dredged  from  the  cut.  The  channels  through  the  oys*r 
bars  have  been  marked  with  stakes.  For  details  of  the  work  see  .^^ 
nual  Report  of  the  Chief  of  Engineers  for  1891,  pages  1644  and  164^  — 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1^- 
All  of  the  work  of  improvement  contemplated  has  been  complet^^ 
though  it  is  believed  that  the  dike  at  Beautiful  Islands  is  not  1 
enough  to  afford  complete  protection  to  the  dredged  cut  at  that  sho 

The  river  can  be  kept  clear  at  an  annual  expenditure  of  $1,000. 

Caloosahatchee  River  is  in  the  coUection  district  of  Key  West,  which  is  the  n.^ 
est  port  of  entry;  nearest  light-house  is  Sanibel  Island  Light,  and  the  nearest  ^ 
is  Fort  Taylor. 

Money  statement. 

July  1, 1891,  balance  unexpended $14^^ 

August  10,  amount  refunded  by  land-grant  railroad 3- 

June  30,  1892,  amount  expended  during  fiscal  year 127.  ^ 

July  1,  1892,  balance  unexpended 22L  ^ 

Amount  appropriated  by  act  approved  July  13,  1892 .' . !      1, 000.  ^ 

Amount  available  for  fiscal  year  ending  June  30,  1893 1,022.^ 
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wxmt  (estimated)  Required  for  maintenance  of  existing  project $1, 000. 00 

^unttnatcanbeprofitabl^expendedinfiscal  year  ending  June  30, 1894      1, 000. 00 
mitted  iu  compliance  with  requirements  oi  sections  2  of  river  and 
^bor  acts  of  1866  and  1867. 


O  7. 

OVEMENT  OF  CHANNEL  OF  CHARLOTTE  HARBOR  AND  PEASE 

.   CREEK,  FLORIDA. 

arlotte  Harbor  lies  74  miles  south  of  Tampa  Bay,  and  offers  the 
southerly  deep-water  harbor  on  the  west  coast  of  Florida.  It  is 
lorthem  division  of  the  broad  expanse  of  generally  shallow  water 
ded  between  GaspariUa,  Lacosta,  Captiva,  and  Sanibel  islands 
the  mainland,  and  of  which  San  Carlos  Bay  forms  the  southern 
ion.  A  projection  from  the  mainland,  ending  in  Cape  Haze,  gives 
'lotte  Harbor  an  angular  shape,  with  arms  of  nearly  equal  length, 
ing  from  the  gulf  and  running  nearly  east  and  then  north.  The 
h  of  the  bay  is  about  6J  miles.  The  total  length  along  the  middle 
is  22  miles.  The  total  area  is  111  square  miles.  The  general  depth 
>m  5  to  15  feet,  with  deeper  water  in  places  along  the  middle  line, 
entrance,  Boca  Grande  Pass,  is  straight  and  stable  in  position  and 
h,  with  a  least  channel  depth  of  19  feet  at  mean  low  water, 
jin  the  entrance  there  is  an  anchorage  having  an  area  of  580  acres 
a  mean  low-water  depth  of  18  feet  and  over.  Between  this  anchor- 
and  Pease  Creek  Entrance,  at  the  northeastern  extremity  of  the 
there  is  an  available  channel  depth  of  15  feet  at  mean  low  water, 
pting  on  the  shoals  south  of  Cape  Haze,  where  the  available  chan- 
epth  is  only  9  feet.  Pease  Creek  is  described  on  page  1600,  volume 
Bport  of  the  Chief  of  Engineers,  1890.  The  portion  included  in  the 
ovement  of  Charlotte  Harbor  extends  from  the  entrance  to  the 
rves  at  Punta  Gorda,  a  distance  of  If  miles.  Pease  Creek  is  here 
5  broad  and  is  really  an  estuary.  It  has  an  available  channel 
h  of  10  feet.  The  tidal  range  of  the  bay  and  creek  varies  from  1.9 
»t  Gasparilla  Island  to  1.6  feet  at  Punta  Gorda,  but  it  is  subject  to 
t  variations,  according  to  the  strength  and  direction  of  the  wind. 
1  appropriation  of  $35,000  was  made  in  the  act  ai)proved  Septem- 
L9,  1890,  for  "improving,  dredging,  and  deepening  the  channel  of 
rlotte  Harbor  and  Pease  Creek,  Florida,  to  the  pier  at  Punta  Gorda, 
;erminu8  of  the  Florida  Southern  Kaih'oad." 


OPERATIONS  PRIOR  TO  JUNE  30,  1891. 

survey  of  the  bar  at  the  entrance  and  those  portions  of  the  bay 
creek  within  the  limits  named  in  the  bill  which  have  an  available 
h  less  than  15  feet  at  mean  low  wat^r  was  made  in  November  and 
»nber,  1890,  and  January,  1891,  by  a  party  under  the  charge  of  Mr. 
.  Bacon,  assistant  engineer.  A  copy  of  his  report  is  printed  on 
)  1648  of  the  Report  of  the  Chief  of  Engineers  for  1891.  It  was 
thought  that  the  greatest  advantage  to  the  commercial  interests 
le  harbor  could  be  given  with  the  appropriation  available  by  mak- 
\  cut  across  all  of  the  shoals  12  feet  deep,  with  a  least  width  of  60 
and  plainly  marked. 

oposals  were  opened,  after  due  advertisement,  and  a  contract  was 
e  with  the  Alabama  Dredging  and  Jetty  Company  to  dredge  and 
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mark  the  cuts  for  25  cents  per  cubic  yard.  This  was  approved  by  the 
Chief  of  Engineers  June  11,  1891.  Work  will  be  begun  as  soon  as  the 
contractor  has  completed  the  work  in  Hillsboro  Bay,  Florida.  An 
examination  and  report  on  the  harbor  were  also  made  as  directed  in. 
the  act.  The  report  is  printed  with  the  Annual  li&poTt  of  the  Chief  of 
Engineers  for  1891. 

On  May  24, 1892,  the  project  was  modified  so  that  the  amount  avail- 
able can  be  expended  in  deepening  the  channel  from  the  wharf  at 
Punta  Gorda  to  Beacon  No.  2,  a  distance  of  about  10,000  feet,  to  a 
depth  of  12  feet. 

The  present  depth  of  water  in  this  portion  of  the  channel  varies  from 
10  feet  at  the  wharf  to  12  feet  at  Beacon  Ko.  2. 

The  amount  available  is  sufficient  to  excavate  a  channel  300  feet  wide 
for  a  distance  of  300  feet  in  front  of  the  wharf,  and  100  feet  wide  from 
that  point  to  Beacon  !N"o.  2  to  a  depth  of  12  feet. 

It  is  believed  that  the  depth  obtained  by  dredging  in  this  portion  of 
the  channel  wiU  be  more  likely  to  remain  permanent  than  on  the  shoals 
in  the  vicinity  of  Cape  Haze,  as  the  material  composing  the  bottom  of 
the  former  consists  principally  of  mud,  while  the  latter  are  composed  of 
sand  of  a  more  or  less  shifting  character. 

The  estimated  cost  of  forming  a  channel  200  feet  wide  and  12  feet 
deep  at  mean  low  water,  from  the  Boca  Grande  entrance  to  the  wharf 
at  Punta  Gorda  is  $127,555j  for  a  channel  200  feet  wide  and  15  feet 
deep,  it  is  $468,000. 

The  estimated  cost  of  a  channel  300  feet  wide  and  23  feet  deep  from 
the  Gulf  of  Mexico  to  the  deep  anchorage  just  within  Boca  Grande  en- 
trance is  35,000. 

Phosphate  deposits  are  found  in  enormous  quantities  throughout  the 
Pease  Eiver  Valley,  and  the  shipment  of  phosphates  forms  the  princi- 
pal commercial  interests  of  the  harbor;  55,095  tons  were  shipped  dur- 
ing the  year  1891,  though  the  business  is  not  yet  fully  developed.  This 
phosphate  was  brought  by  rail  to  the  wharf  at  Punta  Gorda,  and  light- 
ered from  there  to  vessels  lying*in  the  Boca  Grande  anchorage.  This 
point  will  be  the  iK)int  of  shipment  for  phosi)liate  from  the  Caloosahat- 
chee  Kiver  also^  in  all  probability.  Its  importance  is  evident.  Other 
shipments  to  and  from  Charlotte  Harbor  include  grain,  fish,  and  oys- 
ters, lumber,  and  general  merchandise.  An  extension  of  the  railroa<k^_ 
to  the  Boca  Grande  entrance  is  projected. 

Charlotte  Harbor  is  in  the  collection  district  of  Key  West,  and  Tampa  is  the  ne» 
est  port  of  entry;  nearest  liglit-house  is  GaspariUa  Lights  and  the  nearest  fort 
Fort  Taylor. 

Money  statement, 

Jnly  1,  1891,  balance  nnexpended $32, 113.     

June  30,  1892,  amount  expended  during  fiscal  year 337 


July  1, 1892,  balance  unexpended 31, 776       

July  1, 1892,  amount  covered  by  uncompleted  contracts 29, 500^    


July  f,  1892,  balance  available 2, 27^K> — 


'  Amount  (estimated)  required  for  completion  of  existing  projectf 92, 50CZ^ — 

Amountthat  can  be  profitably  expendedinfisc.'ilyearondingJuneSO,  1894  50,(X)CI^^    ( 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 


rori  of  Punta  Gorda,  Fla.,  for  years  ending  December  SI,  1890-^92. 


Entered, 


Years. 


1890 


Sailing  veAAeln. 


Total. 


Tan9. 
61.003 
78,107 


Chared. 


Yeain. 


1891 


Sailing  v4'hh<!Im. 


6,K44 
20,649 


Total. 


Toil*. 
62. 284 
»4. 852 


Exports  for  years  1S90  and  IS9I, 


Articles. 


Ph«i«^lk»t«  rock tons 

Ir*r«i  nah barrt-N. 

i^*lt  fi-Hh poiintl rt . . 

Catlie |„«a<l. 

*>nai«e« boxes. 


1K1M>. 


13,  AM 

7,  VA) 

299. 000 

2, 3H9 

lO.Odl 


1891. 


Dfi.  095 

X,  2IV0 

425, 000 

6,200 


Imports  for  year  1S90. 


Arliclcs. 


Com 

Oais 

Bran 

S^t 

Hay 

Flour 

Grits  and  iiM'al  — 
Sundry  XMtck.ftg«^>* 


.  .sarks. 

ilo. . . 

...do... 
...do. . . 
..baloH 
barn-lH. 
—  du. .. 


at4.;unHl.ii>  1    ^"'•"^» 
line.  ^       "t;r 


12,821 

8.  :{2r) 
i.r.44 

1.G15 

2.  (K»:. 
7.8i:> 

2.31»5 
24,815 


7.172 
3,  23L' 

1.  447 

f>4:» 

2.  035 
1,44^ 

547 
5,497 


ToUl. 


19.993 

ii.5:.7 

3,  221 

2.  «Mlt) 

4.  UlO 
9.  2H3 
2.  S«»3 

30,312 


Imports  for  year  ISCfl. 


Articlci«. 


Com - h:u'1<  H 

Oat<i %- .._ .*.• « do. . 

BmD do. . 

Sail do.. 

Hay b.di's 

Flour harniM 

Grita  aiut  meal do. . 

SMindry  packaf^i'S 


Htt'iiniship 
liiu*. 


Hin«kl«  \  'h 

Florida 

8rlio<iiior 

lino. 


ll.n.nO 

7.  2j:i 

I.IMK) 

1,  450 

7.  MU 

1.948 

32, 312 


I 


3.917 

1.900 

920 


1, 101 

1,020 

4h:{ 

2,702 


Total. 


15.  8G7 
9,  125 
1,920 
OOO 
2.  551 
8,8Hl 
2,831 

35,074 
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O  8. 
IMPROVEMENT  OF  SARASOTA  BAY,  FLORIDA. 

Sarasota  Bay  extends  south  from  Tampa  Bay  along  the  west  coast  of 
Florida.  Its  length  between  Tampa  Bay  and  Casey  Pass  is  34  miles. 
It  is  separated  from  the  Gulf  of  Mexico  by  a  chain  of  low  sandy  keys, 
which  vary  in  width  from  300  feet  to  1  mile. 

There  are  five  navigable  entrances  to  the  bay,  one  from  Tampa  Bay 
and  four  from  the  GiSf  of  Mexico.  These  are  named  in  their  order 
from  north  to  south,  Palma  Sola  or  Sarasota  Pass,  Longboat  Inlet,  Big 
Sarasota  Pass,  Little  Sarasota  Pass,  and  Casey  Pass,  and  have  avail- 
able channel  depths  of  4.3  feet,  5  feet,  7  feet,  5.3  feet^  and  3.5  feet,  re- 
spectively. Between  Big  and  Little  Sarasota  passes  the  bay  is  divided 
in  two  parts,  named  Big  Sarasota  Bay  and  Little  Sarasota  Bay,  respec- 
tively, by  a  cluster  of  small  islands  covered  with  mangrove  bushes  and 
known  as  the  "  Mangroves."  The  channels  between  these  islands  are 
narrow  and  crooked ;  at  places  are  bare  at  low  water. 

Sarasota  Bay  is  bordered  by  lauds  well  suited  for  raising  fruits  and 
vegetables.  The  country  roads  are  few  and  poor.  The  nearest  rail- 
roads are  at  Port  Tampa  and  St.  Petersburg,  on  the  north  side  of  Tampa 
Bay,  where  are  also  steamship  lines  to  Gulf  ports  and  Cuba. 

The  products  of  this  country  include  palmetto,  agave,  and  banana 
fibers,  honey,  sugar,  sirup,  oranges,  lemons,  limes,  bananas,  pineapples, 
vegetables,  lumber,  fish,  oysters,  and  cattle.  Owing  to  the  absence  of 
regular  and  economical  facilities  for  transportation,  but  few  of  these 
products  are  exported.  Trade  is  limited  to  the  actual  necessities  of  the 
population. 

A  navigable  channel  with  a  minimum  depth  of  5  fe^t  extends  throngh- 
out  the  length  of  Big  Sarasota  Bay  excepting  in  two  reaches,  Palma 
Sola  Pass  and  Long  Bar,  which  have  a  total  length  of  5,400  feet.  In 
these  reaches  the  available  depth  was  4.3  and  3.5  feet,  respectively; 
the  tidal  range  in  the  bay  is  1.5  feet. 

An  examination  and  survey  ol  the  bay  was  made  in  1889.  The  report 
thereon,  with  the  project  for  improvement,  is  printed  on  page  1617,  Vol. 
II,  of  the  Report  of  the  Chief  of  Engineers  for  1890.  An  apx3ropriation 
of  $5,000  was  made  in  the  act  approved  September  19, 1890,  for  «^  im- 
proving Sarasota  Bay  from  Tampa  Bay  to  S}u*asota,  Fla.^ 

The  approved  project  calls  for  the  formation  of  a  continuous  channel 
100  feet  wide  and  5  feet  deep  at  mean  low  water  from  Tampa  Bay  to 
the  town  of  Sarasota,  Fla.,  a  distance  of  21 J  miles. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30.   1892. 

The  United  States  steam  snag  and  dredge  boat  Suwanee  begun  opera- 
tions on  October  31, 1891,  and  work  wtis  continued  until  February  13, 
1892,  when  the  exhaustion  of  funds  available  necessitated  its  discontin- 
uance. The  work  was  much  retarded  by  stormy  weather  and  the 
choking  of  the  pump  dredge  by  large  clams,  some  as  much  as  seven 
inches  in  diameter. 
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Following  is  a  statement  of  the  work  a-ccomplished: 


Mouth. 


1891. 

October 

November 

I>eo6mber .  .^ 

1892. 

Juanaary 

Wtlbmaxj 

Total 


Saud  re- 
moved. 

Length 
of  cut. 

Width 
of  cut. 

Oubie  yardi 
109.8 
1, 165.  5 
1,452.1 

Feet. 
65 
572 
529 

Feet. 
38 
38 
38 

1,075.3 
560.8 

357 
150 

88 
38 

4.363.5 

1,673 

Depth 
of  cut. 


FeeL 


6 
6 
6 


0 
G 


The  work  has  resulted  in  forming  a  cut  thi*ough  the  shoal  near  Palma 
Sola  Point  1,673  feet  long  and  36  feet  wide.  Dre<lging  was  done  to  a 
depth  of  6  feet  to  allow  1  foot  for  back  filling.  A  total  of  4,363.5 
cubic  yards  of  sand  (measured  in  place)  were  removed. 

The  cut  requires  to  be  extended  627  feet  to  connect  the  5^foot  contours 
on  the  shoal. 

Sarasota  Bay  ia  in  the  collection  district  of  Tampa,  which  is  the  nearest  port  of 
entry.    Nearest  light-house  is  Egmont  Key  Light.    Nearest  fort  is  Fort  Taylor. 

Money  statement 

Jnly  1,  1891,  balance  nnexpended $4,727.00 

June  dO,  1892,  amount  expended  during  fiscal  year 4, 666. 73 

July  1,  1892,  balance  unexpended 60. 27 

Amount  appropriated  by  act  approved  .July  13,  1892 2, 500. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1893 2, 560. 27 


'Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  line  30, 1894     10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS,  SARASOTA   BAY,   FLORIDA,  DURING  YEAR  ENDING  DECEMBER 

31,  1891. 

[Famished  by  Mr.  J.  Hamilton  Gillespie,  Sarasota,  Fla.] 


Name  of  article 


Fertilizers tons . . 

Fish  and  oyateps barrcln. . 

Fmita boxes.. 

Bananaa bunches. . 

GnuB bushels.. 

Hides pac  k  a  ges . . 

Honey,  sirup,  etc gallons. . 

Ltumoer,  rough feet.  - 

aawed feet,  B.  M.. 

If  erchandise tons. . 

Vegetables boies. . 


Quantity. 

Estimated 
value. 

250 

$7,500 

30,000 

120,000 

15,000 

30,000 

1.000 

1,000 

10,000 

8,000 

50 

500 

3,000 

1,500 

150,000 

1,800 

100,000 

1,500 

200 
6,000 

10,000 

KoTE.— The  fish  and  oysters,  lumber  and  fruits  are  estimated  merely,  aA  these  are  carried  to  and 
firom  so  many  points  in  the  bay  to  or  from  Port  Tampa  or  Manatee  Hiver.    I  am  sure  that  I  have  not 


t 


i 


REPORT   OP   THE   CHIEF   OF   ENGIJ 

COMMERCIAX  STATISTICS,  SARASOTA  BAY,  FLORIDA,  ETC. — Continued. 


Name  eft  vessel. 


iknnette . 
UiioBly 
liiion  . . . . 
racie  — 


iirtle 


Charibcter. 


Schooner 

do.. 

do  .. 

do.. 

do.. 

Sloop 


Tonnage. 


Ton*. 


14 
9 
9 
9 
•5 
8 


Brmftof 
wat«r. 


FeeL 


4 
2 
4 
4 
3 
2 


Estimated  percentage  of  total  trade  of  neigliborliood  carrie<l  by  water,  90. 
Probable  increase  ot  trade  were  the  improvement  completed,  300  per  cent. 

J.  Hamilton  Gillespie. 
Sarasota,  Fla.,  Map  18, 1892. 

The  above  statistics  were  accompanied  by  the  following  letter: 

Sarasota,  FiJk.,  May  19, 189S, 

Dear  Sir:  I  duly  received  years  of  12th  instant.     It  gives  me  much  pleasure  to 
wist  in  every  way  we  can  your  efforts  to  report  correctly  on  this  section. 
I  have,  after  consultation  with  others,  tilled  up  one  of  your  forms,  and  inclose  it 
ere  with. 

Please  note  that  we  have  to  estimate  almost  everything,  as  there  are  so  many 
oints  of  ingress  and  egress  on  the  bay.  For  instance,  steamers  call  at  several  fish- 
ig  points  and  take  off  the  catch  to  Tampa,  no  record  being  available  to  us  of  quan- 
ties.     Then  there  are  many  iishing  and  oyster  vessels  in  tlie  bay. 

Your  return  makes  no  provision  for  some  of  our  large  shipments.    To  Key  Weat^.^^ 
>r  instance,  three  schooners  run  fi'om  here  regularly,  carrying  cattle,  hogs,  chickens^^ 
ad  potatoes.    You  may  estimate  these  at  the  following  figures:  Cattle,  200  h 
ogs,  2,000  head ;  chickens,  200  dozen ;  potatoes,  sweet,  3,000  bushels. 
Besides  the  vessels  named  in  list  there  are  a  numDer  of  smaller  boats,  slmi 
rery  settler  having  at  least  one,  drawing  from  6  inches  to  2  feet. 
Passengers  are  so  uncertain,  no  proper  acoommailations  being  made  for  them  a 
r)  record  being  kept  of  them,  that  I  do  not  return  them.    They  are  few  in  nnm~ 
Trusting  that  our  explanation  may  be  of  use,  I  remain. 
Yours,  very  respectfully, 

J.  Hamilton  Qillespi 
Maj.  J.  C.  Mallery, 

CorpB  of  Engineert,  U,  8.  A, 


oet 


O  9. 

IMPROVEMENT  OF  MANATEE  RIVER,  FLORIDA. 

Manatee  River  rises  in  the  southern  part  of  Florida  and  flows  ii 
westerly  direction,  emptying  into  Tampa  Bay  on  it«  southern  sho^ 
'or  a  distance  of  12  mih*s  from  its  mouth  it  has  the  characteristics 
n  estuary.    For  10  miles  the  settlements  along  its  banks  are  ahn« 
antiuuous.    They  comprise  the  towns  of  Manatee,  Hendrix,  EUenti 
'almetto,  Braidentown,  and  Palma  Sola.    Oranges  and  vegetables 
lised  in  large  quantities.    From  the  line  ranges  along  the  upper  ri^ 
ides,  wool,  and  sheepskins  are  exported.    Phosphate  deposits 
een  discovered  along  the  river,  and  mining  ox>erations  are  being  oi 
ied  on. 

Before  improvement,  in  the  estuary  the  general  depth  of  the  ri' 
aried  from  7  to  20  feet.    At  the  mouth  there  was  a  long  shoal  witfc:*' 
epth  of  7  feet.    Between  Palmetto  and  Manatee  there  was  anotZ^ 
ar  covered  by  from  3  to  5  feet  of  water. 

An  examination  of  Manatee  liiver,  with  a  view  to  its  improvem©^*  ^ 
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^as  made  in  1881.  A  report  thereon,  dated  February  16,  1882,  with 
Wan  of  improvement,  is  printed  as  i)art  of  Appendix  K  25,  Annual 
^port  of  the  Chief  of  Engineers  for  1882. 

PROJECT  OF  nSffPROVEMENT. 

The  original  project  had  for  its  object  to  form  a  channel  100  feet  wide 

^^d  13  feet  deep  at  mean  low  water  from  Tampa  Bay  to  Shaw  and  Mc- 

T^eil  points,  a  distance  of  about  4  miles.    The  available  depth  before 

^^provement  was  7  feet. 

Since  the  original  project  was  adopted  railroad  and  steamship  lines 

^9,ve  been  established,  which  make  Tampa  the  distributing  point  for 

^he    neighboring  portion  of  Florida.    Accordingly,  it  was  decided  to 

^o<iify  the  project  for  the  improvement  of  Manatee  River,  so  as  to 

^P^n  np  the  entire  lower  river  to  light-draft  boats  which  would  connect 

J^^fc  Ix  the  transportation  lines  centering  at  Tampa.    The  projeet  as  mod- 

Jfie^iX  calls  for  the  formation  of  a  channel  100  feet  wide  and  8  feet  deep 

3t    :i:^ean  low  water  from  T^mpa  Bay  to  Manatee.    The  inhabitants  of 

^^^    ^jountry  bordering  the  Manatee  desire  the  completion  of  the  origi- 

^**    5)roject. 

OPERATIONS  PRIOR  TO  JUNE  30,  1891. 


'ork  has  been  carried  on  under  three  appropriations,  viz : 

^\^  X>a8sed  August  2,  1882 $12,000 

._^  ^approved  August  5,  1886,  allotment  of 11,000 

::J^  :i)as8ea  August  11,  1888 5,000 

"'^^  Approved  September  19,  1890 6,000 

Total 34,000 

^^Vith  the  appropriations  of  1882,  1886,  and  1888  a  dredged  cut  was 
^*^3e  across  the  bar  at  the  mouth  of  the  river,  and  a  channel  105  feet 
•^  ^  and  8  feet  deep  at  low  water  was  dredged  through  the  shoal  be- 
Manatee  and  Braidentown.  Part  of  the  ai)propriation  of  1886 
expended  in  making  a  survey  of  the  river.  A  report  thereon,  to- 
^^^ler  with  a  map  of  the  river,  will  be  found  on  page  1109,  Report  of 
^•^    Chief  of  Engineers  for  1888. 

'he  appropriation  of  $6,000  made  in  the  act  approved  September  19, 
1,  is  still  available.  A  channel  8  feet  deep  already  exists  from  Tampa 
to  Manatee.  Any  further  deepening  of  this  channel  should  be 
_un  at  the  bar  at  the  mouth.  The  amount  available  would  be  barely 
'^^^^cient  to  make  a  very  narrow  cut  12  feet  deep  across  the  bar.  It  is 
^-^;^btful  if  an  unprotected  dredged  cut  of  any  width  could  be  main- 
^^^»aed  there,  and  it  is  quite  certain  that  money  expended  on  a  narrow 
^^^  would  give  no  aseftd  results. 

^  ^3n  June  18  and  19  an  examination  was  made  of  the  outer  bar  and  of 
*^^  bulkhead  lying  in  the  mouth  of  the  river  between  Siiead  and 
^  ^^5^w8  points.  It  was  found  that  an  available  channel  depth  of  at  least 
-^^^et  already  exists  on  the  outer  bar,  and  that  a  cut  through  the  bulk- 
^^Oi^  above  referred  to  can  be  so  located  that  advantage  can  be  taken 
p^^^lie  direction  of  the  currents,  so  that  its  permanence  would  be  reason- 
^^l^  assured.  The  steamboatmen  are  very  anxious  to  have  the  cut 
^^^le,  as  it  would  materially  shorten  and  straighten  the  channel  and 
*^^oid  the  necessity  of  crossing  a  long  sti*etch  of  water  having  a  depth 
^^  only  8  feet. 

It  is  proposed  to  expend  the  money  available  in  dredging  a  channel 
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through  this  bulkhead  to  such  a  width  as  the  available  funds  will  per^^^^^ 
limiting  the  depth,  for  the  present,  to  that  available  on  the  outer  1^^^=^^. 

Manatee  River  is  in  the  coUection  district  of  Tampa.    Tampa  is  the  nearest  j_^   rrf 
of  entry.    Nearest  light-honse  is  Egmont  Key  Light;  nearest  fort  is  Fort  Tiky^g^or, 
Fla. 

Money  statement 

July  1, 1891,  balance  nnezpended $6,118 —    2^ 

June  ^,  1892,  amount  expended  during  fiscal  year 96 ^^ 

July  1, 1892,  balance  unexpended 6,021^ 

July  1, 1892,  outstanding  liabilities ^ 46^ 

July  1, 1892,  balance  available 5,975^ 

Amount  appropriated  by  act  approved  July  13,  1892 6, 000^ 


Amount  available  for  fiscal  year  ending  Juno  90, 1893 11, 975^ 


< 


'Amount  Testimated)  required  for  completion  of  existing  project 33, 000 00 

Amount  to  at  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  15,000 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


O  lo. 

IMPROVEMENT  OF  TAMPA  BAY,  FLORIDA. 

Tampa  Bay  is  a  large  indentation  in  the  Gulf  coast  of  Florida, 
an  average  width  of  from  6  to  7  miles,  and  a  length,  including  Hills 
and  Old  Tampa  bays,  into  which  its  inner  end  is  divided,  of  35  mE 
Across  the  bar  and  up  to  the  point  of  division,  a  distance  of  25  mi^ 
the  channel  has  a  depth  of  from  20  to  38  feet. 

Old  Tampa  Bay,  the  northwestern  division,  is  about  10  miles  Ic^^^^^Sj 
with  an  average  width  of  6^  miles.  Jf ear  its  mouth  there  is  a  chai:*^  '^^^^ 
depth  of  over  20  feet  of  water.  A  depth  of  10  to  12  feet  extends  to  -^ 
head.  Hillsboro  Bay  has  an  average  width  of  5  miles,  with  depth  v 
ing  from  16  feet  at  the  mouth  to  8  feet  near  the  head.  Flats  with  L 
water  depths  of  from  1  to  5  feet,  varying  in  width  from  one-quartei 
1  nule,  surround  the  entire  body  of  water. 

Its  principal  tributary  is  the  Manatee  River.    The  principal  towM^     - 
Tampa,  lying  at  the  mouth  of  the  Hillsboro  Eiver,  at  the  head  or  "t^-"^ 
Hillsboro  Bay,  but  separated  from  the  deep  water  of  the  bay  l^y    ^ 
broad  flat,  through  which  runs  a  narrow  channel  formed  by  the  wa^-^^i^ 
of  the  Hillsboro  Eiver.    Through  this,  before  improvement,  vess^^^ 
drawing  8  feet  of  water  were  able  to  reach  Tampa  only  by  taking  ad  v^^^"' 
tage  of  high  tides.    The  Florida  Central  and  Peninsular  Bailroad   Im^ 
its  terminus  at  Tampa. 

The  South  Florida  Railway  now  has  its  terminus  at  Port  Tampa,  n^^ 
the  mouth  of  Old  Tampa  Bay,  where  it  makes  connection  with  stea-*'*' 
ship  lines  for  Key  West,  Havana,  Mobile,  and  Central  American  por^^ 
Port  Tampa  is  about  9  J  miles  from  Tampa,  with  which  city  it  is  (X^^' 
nected  by  the  railway,  and  for  which  it  is  the  deep-water  port. 

An  examination  of  Tampa  Bay,  with  a  view  to  its  improvement^  w^^ 
made  in  1879.  A  report  thereon,  dated  August  25,  1879,  with  a  pl»^ 
of  improvement,  is  printed  as  Appendix  J  18  to  the  report  of  the  Ohi^ 
of  Engineers  for  1879. 


to 
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FORMER  PROJECT  OF  EfflPROVEMENT. 

rovement  proposed  was  to  deepen  and  widen  the  channel 
la  to  the  bay,  a  distance  of  5f  miles,  by  dredging  and  rock 
,  so  as  to  give  a  clear  depth  of  9  feet  at  mean  low  water  and 
the  river  of  200  feet  and  in  the  bay  of  150  feet. 

OPERATIONS  PRIOR  TO  JUNE  30,  1888. 

is  done  by  contract  under  the  following  appropriations: 

tved — 

1880 $10,000 

1881 10,000 

i  AugTi8t2,  im2 20,000 

tved — 

884 :..  20,000 

,1886 10,000 

1,1888 25,000 

erl9,  1890 ' 25,000 

120,000 

i  consisted  entirely  of  dredging  und  vock  ex<*aviition,  and 
ver  a  length  of  8,200  feet,  making  a  cut  varying  in  width 
let  in  the  river  to  60  feet  in  the  bay.  In  the  bay  it  has  been 
i  by  cross  tidal  currents.  On  June  30,  1887,  it  had  a  depth 
jenter  line  of  from  8.3  to  9  feet.  The  depth  in  the  bay  be- 
uter  extremity  of  the  cut  is  7  feet.  The  estimated  cost  of 
:  the  dredged  channel  called  for  by  this  project  is  $63,000. 

MODIFIED   PROJECT. 

bhe  project  was  changed.  It  now  contemplates  the  forma- 
hannel  8  feet  deep  in  Hillsboro  Bay  and  Hillsbore  Eiver  to 
Tampa,  and  the  formation  of  a  channel  200  feet  wide  and  20 
.t  mean  low  water  from  the  outer  bar  to  Port  Tampa, 
mated  cost  of  the  revised  project  was  $60,000.  Two  appro- 
tiave  been  made  in  the  acts  of  1888  and  1890,  aggregating 


OPERATIONS  PRIOR  TO  JUNE  30,  1891. 

ms  were  carried  on  under  a  contract  with  Mr.  D^  G.  Ambler, 
•ch  22,  1889.  The  contract  was  (iompleted  March  28,  1891. 
e  entire  contract  63,459  cubic  yards  of  sand,  shell,  and  silt 
ved  from  the  lower  bulkhead  (that  at  the  entrance  to  Old 
^y)  and  12,058  cubic  yards  from  the  upper  bulkhead  (near 
>a).  When  work  was  suspended  the  cut  at  the  entrance  had 
IT- water  depth  of  20  feet  and  a  width  of  115  feet  for  one-half 
and  of  100  feet  for  the  remaining  distance,  with  an  additional 
)  feet  the  entire  length,  having  a  mean  low- water  depth  of  16 
upper  cut  was  150  feet  wide,  with  a  mid-channel  depth  of 
The  tidal  range  is  1.5  feet. 

rej  of  the  Hillsboro  Bay  Channel  was  made  in  January,  1891, 
H.  Bacon,  assistant  engineer.    His  estimate  of  the  cost  of 
r  an  8-foot  channel  150  feet  wide  to  Tampa  is  $33,000. 
11, 1891,  proposals  for  continuing  dredging  operations  and 
le  cuts  in  Old  Tampa  and  Hillsboro  bays,  under  the  appro- 
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priation  of  September  19, 1890,  were  opened  after  due  advertisement. 
A  contract  for  the  work  at  25  cents  per  cubic  yard  was  made  with  the 
Alabama  Dredging  and  Jetty  Company,  which  was  approved  by  the 
Chief  of  Engineers,  June  11, 1891. 

OPERATIONS  DURING  FISCAL  YEAR  ENDING  JUNE  30,  18^. 

Dredging  under  the  contract  with  the  Alabama  Dredging  and  Jetty 
Company  was  begun  in  Old  Tampa  Bay  December  19,  and  continued 
until  May  12,  when  the  channel  called  for  l^  the  project  was  completed. 
Twenty-three  thousand  six  hundred  and  seventy  cubic  yards  were 
removed  from  the  lower  bulkhead  and  7,921  cubic  yards  from  the  upper 
bulkhead,  a  total  under  that  contract  of  31,591  cubic  yards.  Since 
commencement  of  work  95,050  cubic  yards  have  been  removed  from 
the  lower  bulkhead  and  19,979  cubic  yards  from  the  upper  bulkhead,  a 
total  of  115,029  cubic  yards. 

Dredging  undel*  the  same  contract  was  begun  in  Hillsboro  Bay  on 
April  7,  and  still  continues.  Up  to  June  30,  21,073.2  cubic  yards  had 
been  dredged,  making  the  channel  throughout  the  entire  distance 
between  the  8-foot  contours  8  to  9  feet  deep,  and  of  a  least  width  of  70 
feet.  In  the  bend  near  Spanish  Town  Point  the  width  has  been 
increased  to  100  feet. 

The  dredging  in  Hillsboro  Bay  will  probably  be  complete  in  August 
1892. 

Tampa  Bay  is  iti.the  collection  district  of  Tampa,  wUicb  is  the  nearest  port  of  entry. 
Nearest  light-house  is  Egmout  Key  Light.    Nearest  fort  is  Fort  Taylor,  Fla. 

Money  statement. 

July  1, 1891,  balance  unexpended ^ $24, 806. 00 

June  aO,  1892,  amount  expended  during  fiscal  year 14, 801. 36 

July  1, 1892,  balance  unexpended '  10,  OOI.&I 

July  1, 1892,  outstanding  liabilities $5, 327. 59 

July  1, 1892,  amount  covered  by  uncompleted  contracts 4, 080. 67 

9,408.35 

July  1, 1892,  balance  available 596.38 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 0^ 

Amount  available  for  fiscal  year  ending  June  30, 1893 10, 59G.  ^^ 


COMMERCIAL  STATISTICS,    TAMPA    BAY,   FLORIDA, 

31,  1891. 


DURING  YEAR    ENDING  DECKMHmR 


Fertllizera..^ 

riiosphatc 

Fish  and  oysters. 
Fruits 


Fruits  tropical. 
Bananas 


Grain . 


Name  of  article. 


Lumber,  rouorli 1 

Lumber,  sawed 

Merchandise 

Vegetables 

Rauroad  supplies j    107. 000 

Tobacoo 296 


Groas 
tonnage. 


2, 116 

*34,000 

2.257 

3,006 

376 

12,203 

2t»,221 


*20,000 
*8.333 
27,000 
1,302 


Total 


238,110 


B«tiinat«J 
valo^< 


l35.-*3il 

152. 3J» 

12,  O*'" 
80,02* 

ma?; 

1.775.4^ 


8,372,19^ 


*  Estimated. 
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COMMERCIAL  STATISTICS,   TAMPA  BAY,   FLORIDA,    ETC. — Continued. 


Yeiwels. 


Character. 


Olivette Steamship 

Maaootto j — do 

JnniiUa ' do 


.do 


H  utchinson ] do  . . . 

lizaie  Handerson ;  Steamer 

Kaagatuck —  do... 

Margaret I do  ... 

Kissunmee • do... 

Sadie '....do... 


Num- 
ber of 
trips. 

Average 
tcmnage. 

76 

1,611 

60 

884 

52 

1,200 

24 

900 

24 

1.200 

24 

250 

15 

300 

76 

250 

250 

188 

160 

85 

Average 
draft. 


Feet. 
13 
11 
10 
10 
10 

7 

7 

7 

5.5 

5 


In  addition  to  the  above  there  were  6  small  steamers,  averaging  120  tons  each,  and 
drawing  from  3.5  to  4  feet  of  water;  34  foreign  steamships,  averaging  1,300  tons,  and 
drawing  from  16  to  20  feet  of  water;  38  foreign  sailing  vessels,  averaging  750  tons, 
and  drawing  from  9  to  16  feet  of  water;  130  coasters,  averaging  10  tons,  and  draw- 
ing from  2  to  4  feet  of  water,  and  122  spongers,  averaging  4  tons,  and  drawing  from 
2  to  5  feet  of  water. 

Estimated  number  of  passengers,  75,000. 

Estimated  percentage  of  total  trade  of  neighborhood  carried  by  water,  50. 

Estimated  increase  of  trade  were  the  improvement  completed,  25  per  cent. 

Bespectfully  submitted. 

Otto  Bie, 
U.  S.  Inspector, 


O  II. 

IMPROVEMENT  OF  WITHLACOOCHEE  RIVER,  FLORIDA. 

The  Withlacoochee  River  rises  not  far  from  Kissimmee,  south  of  tlie 

center  of  the  peninsula  of  Florida,  and  flowing  north  and  west  reaches 

^^e  Gulf  of  Mexico  at  a  point  about  20  miles  southeast  of  Cedar  Keys. 

^t  lias  a  total  length  of  120  miles.    Pemberton  Ferry,  made  the  present 

^.ead  of  navigation  by  the  railroad  trestle  bridge  of  the  South  Florida 

^''^Uroad,  is  77  miles  from  the  mouth.    The  roads  of  the  Florida  Rail- 

!f^y  and  Navigation-  Company  and  of  the  Silver  Springs,  Ocala  and 

^^^  Bailroad  Company  touch  the  river  at  Pana^soflPkee  and  Dunnellon, 

^l>ectively  57  and  31  miles  from  the  mouth.    The  country  bordering 

foe  river  consists  mainly  of  fine  hummock  land  and  cypress  swamps. 

r'^Se  quantities  of  fruits  and  vegetables  are  grown  and  the  country  is 

ast  being  settled.    Extensive  deposits  of  phosphates  have  been  dis- 

^^^red  along  the  lower  river. 

J-   -'-1*6  absence  of  good  wagon  roads  and  oftparallel  railroads  greatly 
^^"'^ases  the  importance  of  the  Withlacoochee  River  as  a  means  of 
^xnunication  and  transportation. 

j^^fore  improvement,  this  river  was  so  badly  obstructed  that  no  reg- 

*^  navigation  was  possible,  and  the  river  was  used  only  for  rafting 

(if  1  ^*^  logs  or  for  an  occasional  push  boat.    The  obstructions  consisted 

3^^ciges  of  limestone  rock,  sand  bars,  snags,  and  overhanghig  trees. 

'^^  ^rtain  points  the  river  expands  in  broad,  marshy  lakes  and  cypress 

^^^mps,  in  which  there  is  no  clearly  defined  channel.    The  general 

^^'Pth  was  from  1  to  7.5  feet,  with  a  width  of  from  75  to  180  feet. 

.  Operations  for  the  improvement  of  this  river  have  been  carried  on 

)J^««cordance  with  the  project  submitted  to  the  Chief  of  Engineers  in 

W9  by  the  officer  then  in  charge,  and  publisl^ed  as  part  of  Appendix 

K 18  to  the  Annual  Report  of  the  Chief  of  Bngmeors  for  1880, 
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PROJECT  OF  IMPROVEMENT. 

The  project  adopted  is  to  improve  the  river  by  the  removal  of  snags 
overhanging  trees,  and  loose  rocks,  and  the  deepening  of  some  of  th( 
worst  shoals  and  a  bar  at  the  month  of  the  river,  so  as  to  enable  boat^ 
drawing  2  feet  to  navigate  tlie  river  dnriiig  about  one-half  the  year  iron 
the  mouth  to  Hays  Ferry,  a  distance  of  71  miles.  In  1886  the  projeci 
was  modified  to  permit  the  improvement  to  be  continued  as  far  as  Pem 
berton  Ferry,  6  miles  from  Hays  Ferry. 

OPERATIONS  PRIOR  TO  JUNE  30,  18©1. 

IT 

Work  was  carried  on  under  the  following  ai)i>ropriations: 

By  act  approved — 

March  3,  1881 $7,50C 

July  5,  1884 3,O0C 

AngustS,  1886 3,0(» 

By  act  passed  August  11,  1888 5,  OOi 

By  act  approved  September  19,  1890 5, 4GC 

Total.". 23,9a 

The  work  was  done  partly  by  hired  labor  and  partly  by  contract 
The  entire  river  from  the  mouth  to  Pemberton  Ferry  was  gone  overacr 
the  worst  obstructions  were  removed. 

At  the  close  of  operations  the  channel  called  for  by  the  i)roject  hss 
been  formed  between  Pem^Dcrton  Ferry  and  Dunnellon,  though  th^ 
are  still  obstructions  which  must  be  removed  before  navigation  is  sa 
Between  Dunnellon  and  the  month  are  two  dangerous  rock  ledges  a  - 
many  overhanging  trees  which  require  removal. 

The  services  of  the  snag  boat  Smranee  not  ha\iug  been  available 
account  of  her  work  on  the  Caloosahatchee  and  Suwanee  rivers,  that 
were  no  operations  during  the  fiscal  year  ending  June  30, 1891. 

OPERATIONS  DURINa  FISCAL   YEAR  ENDING  JUNE  30,  1892 


'*Jm 


The  snag  boat  Suwanee  arrived  at  the  mouth  of  the  river  on  Ma.x' 
23.  On  account  of  the  extraordinary  low  stage  of  the  river  the  Ix 
could  not  go  farther  np  than  about  18  miles  below  Dunnellon.  An  « 
amination  of  the  entire  river  was  made,  the  low  stage  of  water  givi- 
a  very  favorable  opportunity.  It  was  decided  to  lay  up  the  snag  lx>: 
fit  out  a  party  from  the  crew,  and  i>roceed  with  the  work  of  blastiJ 
the  shoals,  removing  rock,  and  building  training  walls  with  the  d6t>>^ 
The  work  of  improvement  has  extended  throughout  the  entire 
from  Pemberton  Ferry  to  tfie  mouth,  and  the  channel  called  for  by 
project  is  nearly  completed. 

During  the  progress  of  the  work  79  snags  and  10  overhanging 
were  removed,  465  cubic  yards  of  rock  were  blasted,  and  296  cul 
yards  of  rock  removed  from  the  channel,  and  128  linear  feet  of  d9^ 
were  built. 

The  growing  commercial  importance  of  the  Withlacoochee  Eiver  ^^ 
rants  a  more  extended  plan  of  improvement,  and  I  would  renew  t*^ 
recommendations  made  in  the  Annual  Keports  for  1887  and  1888,  ttJ^ 
the  project  be  modified  so  as  to  provide  for  navigation  during  the  ^^ 
tire  year  over  those  portions  of  the  river  between  Pemberton  Ferry  ft*^* 
Colton  Grove,  and  between  Morrison  Landing  and  the  month.  Tf^J 
excepted  reach  is  a  bilfcd,  marshy  lake,  through  which  a  low-wat^' 
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elisfc^^^^l  conid  be  formed  and  maintained  only  by  dredging,  to  the  det- 
of  the  river  above. 

estimated  cost  of  this  extension  of  the  project  is  $22,400.  Once 
Ibr-ixa.^  the  channel  can  be  maintained  at  an  annual  expenditure  not 
ex:<3'^»c^ding  $800.  In  these  rivers  a  channel  is  only  kept  open  by  con- 
use.  An  unused  channel  is  soon  rendered  permanently  unfit  for 
Ration  without  expensive  work  by  the  dams  and  bars  formed  by 
tlie  x'spid  accumulation  of  driftwood  and  water  weeds,  so  that  a  com- 
plet;^  opening  of  the  river  for  navigation  throughout  the  year  is  in  the 
intexrcst  of  economy,  apart  from  the  commercial  advantages  gained. 

^Wxt^lacoochee  River  is  in  the  conection  district  of  St.  Marks,  Fla.,  of  which 
CedLsisr  Keys  is  the  nearest  port  of  entry.  Nearest  light-house,  Cedar  Keys  Light; 
nearest  fort  is  Fort  Marion,  Fla. 

Money  statement 

J^ljr  1.,  Iggi,  balance  unexpended $6,040.17 

-^^g^nst  10, 1891,  amount  refunded  by  land-grant  railroad 3. 57 

-  6, 043. 74 

J  un^  30^  lg92^  amount  expended  during  fiscal  yea  r 3, 193. 00 

i^}y  X,1892,  balance  unexpended 2,850.74 

^'^^y  X,1892,  outstanding  liabilities 762.74 

•'^y  1, 1892,  balance  avaUoible 2,088.00 


COMMERCIAL  STATISTICS. 


*iwrcc  of  Withl^icooche  R'lvery  Florida^  during  the  year  ending  December  SI,  1891, 


Articles. 


F^Jl^Hi^r, tons.. 

ara?!^ boxoB.. 

Hi^*** • - biiHheW.. 

Hoii  ^   nuoiber.. 

L<>p^y ,  sirnp,  et  c- gallons. 


M 


^l?^ 


feet. 


'T^^^andise tons. . 


Plj^^***ble8 boxes 

BrS*?***^ *""« 

"^•Jfttnffi* barrels 


Ttotal. 


Quantity. 

(irORB 

tonnage. 

500 

500 

30.000 

1,500 

20,000 

600 

200 

2 

2,000 

12 

2, 502, 000 

25,000 

2.000 

2,000 

3,000 

150 

75,000 

75,000 

2,000 

200 

104,964 

Vessel. 


LoQi 


Character. 


Eatimat<>d 
value. 


$20, 000 

60,  WW 

15,000 

100 

1,000 

15,000 

10,000 

6,000 

450,  000 

10,000 

587, 100 


Screw  propeller. . . 


Tonnage. 


JOM«. 


10 


Draft  of 
water. 


Fe€t. 


3i 


*|^««enger8,  1,000;  amount  received  from  same,  $250. 

^"fcimated  percentage  of  total  trade  of  neighborhood  carried  by  water,  10. 

"^^bable  increase  of  trade  were  the  improvement  completed,  100  per  cent. 
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O  12. 

IMPROVEMENT  OF  HARBOR  AT  CEDAR  KEYS,  FLORIDA. 

The  harbor  at  Cedar  Keys  is  the  most  Dorthern  harbor  on  the  61 
side  of  the  peninsula  of  Florida.  It  is  fonned  by  the  tidal  chanm 
between  a  group  of  small  islands  or  keys,  of  which  Way  Key,  on  whi< 
is  situated  the  town  of  Cedar  Keys,  is  the  largest.  Cedar  Keys  is  t: 
terminus  of  the  central  division  of  the  Florida  Central  and  Peninsu 
Railway.  Its  principal  business  is  in  cedar  lumber,  though  it  al 
forms  a  distributing  point  for  supplies  and  general  merchandise  for  s 
area  to  the  north  and  south. 

An  examination  of  the  harbor  with  a  view  to  its  improvement  wi 
made  in  November,  1883.    A  report  thereon,  together  with  a  plan 
improvement,  was  printed  as  Apj)endix  !N  30  to  the  report  of  the  Chi 
of  Engineers  for  1884. 

PROJECT  OF  IMPROVEMENT. 

The  approved  project,  as  there  described,  is  as  follows:  To  obtain 
channel  200  feet  wide  and  with  a  lea«t  depth  of  lOJ  feet  from  Ceds 
Keys  to  the  Gulf  of  Mexico.  A  depth  of  9 J  feet  formerly  existed  ■ 
this  channel.  The  depth  is  limited  by  the  existence  of  beds  of  roi 
under  the  entire  channel  from  9J  to  12J  feet  below  mean  low  wat« 
water,  which  could  only  be  removed  at  greater  expense  than  the  prese 
and  prospective  commerce  of  the  port  would  seem  to  warrant.  T" 
estimated  cost  of  completing  this  i)roject  is  $46,500. 

OperatiouH  have  been  carried  on  under  the  following  appropriation 
viz: 

Act  of— 

July  5, 1884 $5, 

August  5,  1886 7, 

August  11,  1888 7^ 

September  19,  1890 2^ 

Total 22, 

The  appropriation  in  the  act  approved  September  19, 1800,  was  m  - 
in  the  following  terms: 

Improving  harbor  at  Cedar  Keys,  Fla. :  Continuing  improvement,  $2,500,  a  p*« 
'iK'hion  may  be  expended  at  Derrick  Island  Gap  on  the  inside  channel  from  Sui^^ 
River. 

OPEEATIONS   PRIOR  TO  JUNE  30,  1891. 

Between  1872  and  1881  cuts  200  feet  wide  and  llj  feet  deep  ^^: 
made  through  the  middle  ground  and  through  the  outer  bar.  Unc 
the  appropriation  of  1884  a  cut  12  feet  deep,  partly  through  rock,  ^ 
started  near  Buoy  ^o.  12.  It  was  never  completed,  owing  to  the  ^ 
haustion  of  the  appropriation.  The  appropriation  of  1886  was  expend^ 
in  reopening  the  cut  through  the  middle  ground,  giving  it  a  direct/^ 
as  nearly  as  possible  coincident  with  the  direction  of  the  tidal  current 
It  was  made  70  feet  wide  and  10 J  feet  deep.  The  appropriation  c 
1888  was  expended  in  widening  the  same  cut  to  200  feet  entirel] 
through  the  middle  ground,  with  a  least  depth  of  9J  feet,  exceptinj 
for  a  width  of  60  feet  along  the  east  side,  where  it  is  10  feet  deep. 
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le  work  of  dredging  through  the  oyster  bars  in  the  vicinity  of  Der- 
Gap,  or  the  inside  passage  between  the  mouth  of  the  Suwauee 
^r  and  Cedar  Keys,  under  the  appropriation  of  September  19, 1890, 
begun  by  the  United  States  steam  snag  and  dredge  boat  Sutcanee 
^^ugust  11, 1891,  and  ceased,  owing  to  the  exhaustion  of  funds,  on 
Se^j^jember  18, 1891;  3,962  cubio  yards  were  dredged. 

»e  aggregate  length  of  the  cuts  at  this  place  is  1,196  feet.    The 

is  37^  feet  and  the  depth  6  Ifeet  at  mean  low  water.    Three  hun- 

and  ninety-eight  cubic  yards  of  sand   and  oyster  shells  were 

d.i*e<3ged  at  the  crib  stake  at  the  East  Pass,  mouth  of  the  Suwanee 

Kii  viBT,  removing  a  small  shoal  at  that  place.    A  cut  was  made  380  feet 

long',  and  75  feet  wide  for  167  feet  of  its  length  and  37^  feet  wide  for 

tbe  remainder  of  the  distance.    The  depth  was  4J  feet  at  mean  low 

water.    Seventeen  channel  stakes,  consisting  of  palmetto  piles,  were 

placed,  in  the  passage.    A  three  pile  beacon  was  erected  at  the  south 

end  at  the  cut  between  Cedar  Keys  and  Deix)t  Key.    A  similar  beacon 

was  established  at  the  northeast  end  of  the  cut  in  Cedar  Keys  Harbor. 

The  commercial  importance  of  Cedar  Keys  has  steadily  declined  for 

some  years.    About  the  only  water  traffic  that  it  has  now  is  carried  in 

very  light-draft  vessels,  for  which  the  harbor  in  its  present  condition 

affortis  ample  facilities.    I  am  unable  to  discover  that  there  is  any  im- 

Daedi^t^  prospect  of  an  increase  in  the  commerce  of  this  port,  and  am 

wth^  opinion  that  the  improvement  there  should  be  discontinued  until 

?n  inoreased  commerce,  actual  or  fairly  prospective,  makes  the  further 

^pro-vement  necessary. 


heaH^^^^  Keys  is  in  the  coUection  district  of  St.  Marks,  of  which  Cedar  Keys  is  the 
®***^'0.»rtera.    Nearest  light-house,  Cedar  Keys  Light;  nearest  fort  is  Fort  "Marion. 

Money  statement 

Jai^\*    1891,  balance  unexpended  $2,147.08 

^  ^O,  18^2,  amount  expended  during  fiscal  year 1,  941. 17 

^^  ^y,    1892,  balance  unexpended [ 205.91 

^j^J'^'Cuit  (estimated)  required  for  completion  of  existing  project 44, 000. 00 

'^^^^itted  in  compliance  with  requirements  of  sections  2  oi*  river  and 
*^^^l)or  acts  of  1866  and  1867. 


O  13. 

IMPROVING  SUWANEE  RIVER,  FLORIDA. 

jvA^^  Suwanee  Eiver  rises  in  the  southern  x^art  of  Georgia,  near  the 

^.  ^ftuokee  Swamp,  and,  flowing  in  a  general  southerly  direction,  emp- 

Ue^  iixto  the  Gulf  of  Mexico  a  few  miles  north  of  Cedar  Keys.    The 

^^^on  examined  with  a  view  to  its  improvement  extends  from  Ella- 

^•"^^  to  the  mouth.    The  country  adjacent  is  well  wooded,  and  the  chief 

^^^  is  in  pine,  cypress,  and  cedar  timber,  cotton,  sirup,  the  minor 

imsi  products,  and  naval  stores.    Beds  of  phosi)hjite  rock  have  been 

discovered  along  the  upper  river. 

Previous  to  the  improvement  the  obstructions  in  the  portion  of  the 
river  under  improvement  consisted  principally  of  shoals,  comi)oscd  of 
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soft  unstratified  limestone  mixed  with  flint,  extending  either  partly  or 
entirely  across  the  river,  in  some  instances  covered  with  shallow  de- 
X)08it8  of  sand  and  in  others  bare.  The  channels  across  these  shoals 
were  often  narrow  and  very  crooked  and  their  depths  at  extreme  low 
water  varied  from  15  inches  to  3  feet.  At  other  places  large  isolated 
limestone  bowlders  in  the  channel  were  constant  sources  -of  danger  to 
navigation. 

An  examination  of  this  river  with  ^  view  to  its  improvement  was 
made  in  1879.  A  report  thereon  dated  August  26, 1879,  with  a  plan  of 
improvement,  is  printed  as  Appendix  J  16,  Eeport  of  the  Chief  of  En- 
gineers for  1879. 

PROJECT  OF  IMPROVEMENT. 

The  prox>o8ed  improvement  consists  in  deepening  the  bar  at  the^ 
passes  by  dredging,  the  remqval  of  snags  and  overhanging  trees  alon^^ 
the  river,  and  deepening  and  improving  the  channel  at  various  place^^ 
by  the  removal  of  rocks  and  snags,  and  construction  of  dams,  so  as  tft^^;^ 
straighten,  widen,  and  deepen  the  channel.  The  depth  to  be  obtaineft^i^::^ 
is  5  feet  through  the  bars  at  the  passes  for  a  width jpf  160  feet  and  u 
the  river  as  far  as  New  Branford,  a  distance  of  80  miles.  From  thei 
to  EUaville,  a  distance  of  50  miles,  the  d^pth  is  to  be  4  feet  and  tl 
width  60  feet. 

OPERATIONS  PRIOR  TO  JUNE  30,   1891. 

'    Work  waa  done  under  the  following  appropriations: 

By  act  approved — 

Juno  14,  1880 $5, 

March  3,  1881 3, 

By  act  passed  August  2,  1882 5, 

By  act  approved- 
July  5, 1884 5,. 

Augusts,  1886 5^ 

By  act  passed  August  11, 1888 15» 

By  act  approved  September  19,  1890 3^ 


Total - 41 


Ten  thousand  dollars  of  the  appropriation  of  August  11,  1888, 
expended  in  the  construction  of  a  steam  snag  boat  with  dredging 
pile-driving  machinery,  for  use  on  the  rivers  of  the  west  coast  of  Flori^^*-* 
The  total  amount  appropriated  for  work  on  the  river  is  $31,000. 

Operations  under  the  appropriations  of  1880, 1881, 1882,  and  1884  cM=^* 
sisted  entirely  in  dredging  across  the  Suwanee  Basin  at  the  East  Pi*-^^ 
On  this  line  the  distance  from  deep  water  of  the  gulf  to  deep  wat^r  ^ 
the  river  is  15,600  feet.  A  cut  5,835  fee1>  long,  60  feet  wide,  and  5  f 
deep  at  mean  low  water  was  made,  leaving  a  length  of  9,765  feet  to 
dredged  through  water  having  an  average  depth  of  3 J  feet.  This  cli^»^^' 
nel  has  since  partly  filled  up. 

Since  1886  the  work  in  the  upper  river  has  comprised  removing  sna-. 
and  overhanghig  trees,  blasting  and  removing  rock  and  bowlders,  ba 
constructing  wing  dams  with  the  broken  rock.    A  small  amount 
dredging  was  done  at  the  Derrick  Island  Pass,  at  the  entrance. 

OPEEATIONS  DURING  FISCAL  YEAB  ENDING  JUNE  30,  1892. 

Work  under  the  appropriation  of  September  19, 1890,  which  begac::^ 
on  the  river  between  Branford  and  EUaville  on  May  17, 1891,  was  con 
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tinixod  until  July  6.    Under  this  approi)riation  the  following  work  was 
accomplished,  viz: 

Ou'b io  yards  of  rock  blasted :..:...  261. 1 

Ca  l>i  c  yartls  of  rock  removed ^ 5(>l.  4 

;&  (8  inches  to  2  feet  in  diameter)  removed 10 


a  result  of  the  work  on  this  portion  of  the  river  there  exists  a 
igrable  channel  with  not  less  than  3  feet  in  depth  at  the  lowest 
^wn*  stage  (1.1  feet  below  ordiujiry  low  water)  as  far  as  Hudson, 
alt^lioiigh  in  two  places  the  channel  having  this  depth  is  only  30  feet 


narrow,  crooked  channels,  rapid  currents,  and  rocky  bed  of  that 
rion  of  the  river  between  EUaville  and  Branford  render  navigation 
dang-orons  whenever  the  water  is  low. 

^rom  Branford  to  the  mouth  the  channel  is  in  good  condition.  The 
cliaxiTiel  through  th.e  Suwanee  Basin  is  crooked,  narrow  in  places,  and 
^as  ^  least  mean  low- water  depth  of  3  to  4  feet. 

On  July  6  preparations  were  begun  for  proceeding  to  the  work  in  the 
vieiTiity  of  Derrick  Gap.  The  snag  boat  Suwanee  lefb  Branford  July 
^ancL  arrived  atOedar  teys  on  the  11th,  Vhere  stores  were  taken  on 
boarcl  and  the  machinery  arranged  for  hydraulic  dredging.  The  boat 
refcixi-xied  to  Denick  Gap  July  14,  and  preparation  for  work  was  con- 
tir^u.^<l.  A  careful  survey  of  the  channel  was  made  and  the  line  of  the 
Proj>osed  cut  laid  out.  On  July  22  dredging  was  begun.  Considerable 
difHovilty  was  experienced  in  adapting  the  suction  cutters  to  the  char- 
ajjt^X!'  of  the  material  found,  which  consisted  principally  of  oyster  shells, 
fii  ^^vork  was  also  interrupted  by  severe  wind  squalls,  which  caused 
^^  liTiooring  piles  to  be  pulled  down  and  the  boat  to  get  out  of  position. 
Mo^-fc  of  the  appropriation  having  been  expended  on  the  upper  river, 
^^^*y-  €07  cubic  yards  of  material  were  removed.  The  boat  continued 
woi-^k:  under  the  appropriation  for  "  improving  harbor  at  Cedar  Keys, 

'  ^-  s  Continuing  improvement,  $2,500,  a  part  of  which  may  be  ex- 
j^^fi^d  at  Derrick  Island  Gap,  on  the  inside  channel  from  Suwanee 
/.  ^^x*."    With  the  two  appropriations  a  channel  1,196  feet  long  and  6 

^^  ixi  depth  was  made.  • 

FUTURE  OPERATIONS. 

~*~^  e  Suwanee  Eiver  commerce  comprises  the  movement  of  freight,  farm 

g J^^xice,  and  naval  stores  to  and  from  the  railroads  at  EUaville,  New 

^^^^^lonl,  and  Cedar  Keys,  and  the  rafting  of  cedar  and  other  timber 

«^  ^H^  mills  of  the  same  towns.    The  roads  are  few  and  bad,  and  bulky 

*j  5*^iice  can  only  be  moved  to  advantage  by  water,  so  that  an  improve- 

^l^^ti  of  the  stream  which  vill  make  it  continuously  navigable  is  essen- 

g^^j^     to  the  prosperity  of  the  river  valley.    Excepting  the  traffic  to 

jj^  ^      from  Cedar  Keys  there  is  no  movement  of  freight  out  of  tlio 

.^^^^t^li  of  the  river.    This  fact  renders  it  unnecessary  to  extend  the  cuts 

^^^'V'iously  made  through  the  Suwanee  Basin  to  the  deep  water  of  the 

^*^   and  restricts  the  work  under  the  project,  which  the  present  cora- 

^^^^ial  status  renders  necessary,  to  the  clearing  of  the  river  channel 

w^^l>er  and  the  dredging  of  the  oyster  bars  from  the  Derrick  Island 

5^5*  at  the  mouth.    After  the  improvement  has  been  made  the  chan- 

^^^  ^an  be  kept  clear  with  an  estimated  annual  expenditure  of  f  800. 

J*^^  Snwanee  River  is  in  the  collection  district  of  St.  Marks.    Cedar  Keys  is  the 
^^^^5^^  port  of  entry.    Nearest  fort  is  Fort  Marion.    Nearest  lighthouse,  Cedar  Keys 
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Money  statement, 

July  1, 1891,  balance  unexpended $1, 322. 93 

August  10,  amount  refunded  by  land-grant  railroad. .55 

1, 323. 4« 

June  30, 1892,  amount  expended  during  fiscal  year 1, 085. 15 

July  1, 1892,  balance  unexpended 238.33 

Amount  appropriated  by  act  approved  July  13, 1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 3,238.33 

r  Amount  (estimated)  required  for  the  completion  of  existing  project 21, 158. 00 

J  Amount  that  can  boprofitably  expended  in  fiscal  year  endingjnne30,1894  10, 000. 00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Commerce  of  Suxcanee  River,  Flhrida,  iiuring  the  year  ending  December  SI,  1S92, 
[B^urnished  by  Mr.  W.  S.  Ivcy,  ttooretary  Sawanee  Kiver  Traosportation  Company.] 


Articles. 


Cotton balos . 

Fertilisers touH. 

Fish  and  oysters barrola. 

Frnita boxea. 

Grain • bushels. 

Hides iiiimbor. 

Honoy ,  sirap,  etc gallons. 

Lumber: 

Jloiigh : feet,  B.  M. 

Hawe<l  do. . . 

Merchandise tons. 

Ship  stores barrels. 

Vecfjtables lioxes. 

Cedar  logs fwH.  B.  M . 

Cellar  in  cases cubic  feet . 

Moss bales . 


Total 


Quantity. 


1.6O0 

115 

875 

1,750 

65,000 

3,500 

10,000 

2,<K)0.000? 

150.0005 

6,000 

31,000 

600 

1, 750, 000 

37,000 

1,000 


Estimated  '     GrvMui 
value.      ,  tannage. 


$100,000 
2,SO0 
4,000 
1,800 
55,000 
2,000 
3,700 

70,000 

700,000 

200,000 

700 

60,000 

100,000 

2,000 


1,302,000 


320 

115 

13 

43 

1.530 

179 

58 

5,37S 

6.000 

7,750 

18 

5,250 

740 

5 


27,416 


Vesacl. 


Belle  of  Suwanee. 

Dnlphin 

"VVekiva 


Character. 


Steniwht»el  steamer. 

do 

Screw  steamer 


Tonnage. 


1S3 
10 
10 


Bran  of 
■water. 


FeU. 


n 


Number  of  pasBcngers,  6,500. 

Estiuiat'ed  perceiitaijo  of  total  trade  of  neigh borbood  carried  by  water,  75. 

Probnble  increase  of  trade  wore  the  improvement  completed,  40  per  cent. 

Thoproper  opening  or  removing  the  present  obstructions  in  the  channel  of  river 
will  develop  vast  mining  of  phosx^hate  rock  a^iacent  the  Suwanee. 

In  making  this  report  I  have  confined  myself  to  the  business  of  this  port  oxcln- 
sively.    You  must  know  that  there  is  a  great  volume  of  the  Suwanee  River*  traflSo 
that  "does  not  touch  at  this  point,  viz :  Cedar  Keys^  Fannin,  Old  Town,  Yolar,  Hatch 
Bend;  New  Troy,  Mayo,  and  Luraville. 
Yours,  truly, 

W.   S.   IVBT. 

Branford,  Fla.,  June  30, 1892. 


V.'. 


APPENDIX  P. 


IMPROVEMENT  OP  CERTAIN  RIVERS  AND  HARBORS  IN  GEORGIA,  FLOR- 
IDA, AND  ALABAlklA. 


BEPORT  OF  CAPTAIN  PHILIP  M,  PUICE,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1892,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Apaloohicola  Bay,  Florida. 

2.  Apalachicolajiiver,  Florida. 

3.  Flint  River,  Georgia. 

4.  Chattahoochee    River,   Georgia  and 

Alabama. 

5.  La  Grauge  Bayoo  and  HolineB  River, 

Florida. 

6.  Choctawhatchee  River,  Florida  and 

Alabama. 

7.  Harbor  at  Pensacola,  Florida. 


8.  Escambia  and  Conocnh  rivers,  Flor- 

ida and  Alabama. 

9.  Alabama  River,  Alabama. 

10.  Tallapoosa  River,  Alabama. 

11.  Coosa  River,  Georgia  and  Alabama. 

12.  Operating  and  care  of    canals  and 

other  worltH  of  navigjition  on  Coosa 
River,  Georgia  and  Alabama. 

13.  Cahaba  River,  Alabama. 


TJnited  States  Engineer  Office, 

Montgomery^  Ala.,  July  9,  1892. 

Obnebai>:  I  have  tbe  honor  to  forward  hereA\ith  annual  reports  in 
daplicate  for  the  fiscal  year  ending  June  30, 1892,  upon  the  works  under 
my  charge. 

Very  respectfully,  your  obedient  servant, 

Philip  M.  Price, 
Captain^  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,   U.  8.  A. 


Pi. 

improvement  of  APALACllICOLA  BAY,  FLORIDA. 
PLAN  OF  IMPROVEMENT. 

The  report  by  Maj.  A.  !Nr.  Damrell  of  the  examination  of  Apalachicola 
Bay,  Florida,  is  printed  in  the  Report  of  the  Chief  of  Engineers  for  1879, 
page  823.  The  minimum  depth  of  water  over  the  bar  at  the  mouth  of 
tlie  Apalachicola  Biver  was  then  3^  feet«> 
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In  accordance  with  the  reeommendations  therein  a  project  was  ap- 
proved which  contemplated  the  dredging  of  a  straight  channel  throngh 
the  bar  at  the  month  of  the  river  to  a  depth  of  11  feet  and  a  width  of 
100  feety  to  be  afterwards  increased  to  200  feet  shonld  the  first  cut  pro- 
duce results  to  warrant  it,  at  an  estimated  cost  of  $100,000. 

A  survey  of  the  mouth  of  the  ApalacMcola  River  and  of  a  portion  of 
Apalachicola  Bay  was  made  in  1891  by  Assistant  Engineer  Thomas 
Bobinson,  and  the  report  thereon  was  submitted  by  me  on  May  15, 
1891. 

In  a<;cordance  with  the  recommendations  of  this  report  the  present 
project  was  approved,  viz: 

To  dredge  a  channel  through  the  bar  at  the  month  of  the  Apalachicola  River  to  a 
depth  of  11  feet,  with  a  width  of  100  feet,  tO  be  afterwards  increased  to  200  feet 
should  the  first  cut  produce  results  to  warrant  it ;  and  a  channel  throngh  Bulkhead 

Bhoal  9  feet  deep  and  not  less  than  100  feet  wide. 

« 

The  commerce  of  Apalachicola  Bay  consists  principally  in  the  ex- 
portation of  lumber.  Ships  generally  enter  through  East  Pass,  between 
St.  George  and  Dog  islands,  and  anchor  under  the  shelter  of  these 
islands,  about  24  miles  from  the  town  of  Apalachicola.  The  lumber  is 
carried  on  lighters,  towed  by  tugs  drawing  from  6  to  7  feet,  from  Apala- 
chicola to  the  ancliorage  grounds,  and  there  loaded  on  ships  for  ex- 
port. The  tugs  employed  in  the  traffic  have  trouble  only  at  the  bar 
and  at  Bulkhead  Shoal,  when  the  depth  of  water  at  these  places  is 
less  than  8  feet.  It  is  believed  that  the  9-foot  channel  now  dredged 
through  Bulkhead  Shoal  will  be  reasonably  permanent,  but  experience 
shows  that  the  bar  at  the  mouth  of  the  Apalachicola  River  will  requii^e 
redredging  at  least  every  two  years,  unless  tlie  dredged  channel  is  made 
wider  and  deeper  than  the  appropriations  have  hitherto  permitted. 

APPROPRIATIONS. 


March2,  1833 $8,700 

July  4,  1836 10,000 

March  3,  1839 9,900 

Jime  14,  1880 10,000 

March  3,  1881 10,000 

Augusts,  1882 25,000 


July  5.  1884 $10,000 

August  5,  188() .12,  OOO 

August  J.1,  lb88 20, 000 

Septepiber  19, 1890 20, 000 

Total 135,600 


OPERATIONS  TO  JUNE  30,  1891. 

The  bar  at  the  mouth  of  the  Apalachicola  River  is  about  7,300  feet 
in  width.  A  straight  channel  has  been  dredged  across  this  bar  from 
time  to  time  since  1881  as  funds  have  been  available;  but,  on  account 
of  the  limited  appropriations,  the  dredged  cut  has  never  exceeded  90 
feet  in  width  and  9J  feet  in  depth,  and  has  gradually  filled  up  after 
each  dredging. 

•WOEK  DONE  DURING  PAST  FISCAL  YEAR. 

Under  the  contract  of  July  27, 1891,  approved  August  3,  1891,  for 
dredgiug  at  Bulkhead  Shoal,  at  25  cents  per  cubic  yard,  the  Alabama 
Dredging  and  Jetty  t)ompany,  of  Mobile,  Ala.,  began  work  October  26, 
1891.  On  February  6, 1892,  a  straight  channel  about  4,000  feet  long, 
120  feet  wide,  and  9  feet  deep  was  completed  over  this  shoal  by  the 
removal  of  54,458  cubic  yards  of  materiaL  A  small  balance  of  the 
appropriatioiuwas  still  available. 

Tlie  straight  channel  through  the  bar  at  the  mouth  of  the  Apalachi- 
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cola  Eiver  had,  in  some  places,  shoaled  to  less  than  6  feet,  and  much 
trouble  was  experienced  by  the  tugs  in  passing  through  it.  The  Chief  of 
Engineers  authorized -the  expenditure  of  the  balance  availfible  in  dredg- 
ing such  shoal  places,  under  an  arrangement  with  the  Alabama  Dredg- 
ing and  J^tty  Company,  on  the  terms  that  they  had  been  working  under 
on  Bulkhead  Shoal.  Under  this  arrangement  11,461  cubic  yards  were 
dredged  from  the  straight  channel  between  February  6  and  27, 1802, 
when  the  work  was  suspended  on  account  of  the  exhaustion  of  funds. 
Assistant  Engineer  Thomas  Bobinson  has  continued  in  local  charge 
of  the  work  during  the  past  year. 

BECOMMENDATION  AND  ESTIMATES. 

The  pending  river  and  harbor  bill  appropriates  $20,000  for  Apalachi- 
cola  Bay.  Should  the  bill  become  a  law  it  is  anticipated  that  a  chan- 
nel at  least  90  feet  wide  and  8  feet  deep  may  be  dredged  through 
the  bar  at  the  mouth  of  the  river  during  the  fiscal  year  ending  June 
30,  1893.  A  channel  of  this  width  and  depth  will,  however,  soon 
partially  fill  up.  It  is  probable  that  a  wider  and  deeper  channel  may 
be  more  permanent,  and  an  estimate  of  $50,000  is  therefore  submitted 
for  the  fiscal  year  ending  June  30, 1894. 

Money  sf^itement. 

Jaly  1, 1891,  balance  nnexpended $18,461.24 

Juoe  30, 1892,  amount  expended  during  fiscal  year 18, 412. 31 

Jtfly  1, 1892,  balance  nnexpended 48. 93 

July  1, 1892,  outstaudhig  liabilities. . . : 13. 50 

July  1, 1892,  balance  available 35. 43 

Amount  appropriated  by  act  approved  J  uly  13, 1JS92 20, 000. 00 

Amonnt  available  for  fiscal  year  ending  June  30, 1893 20, 035. 43 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  endiug.Jnuo30, 1894    50, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L     harbor  acts  of  1866  and  1867. 


Abstract  of  hida  received  and  opened  on  July  15^  1891,  hy  Capt,  Philip  M.  Erice,  Corps  of 

Engineers,  for  dredging  in  Apalachicola  Bay,  Florida, 


Ko. 


1 
2 


Name  and  address  of  bidder. 


John  H.  Gardner,  Apalachicola,  Fla 

Alabama  Dredging  and  Jetty  Co.,  Mobile,  Ala 


Price 

per  cubio 

yard. 


Centt. 
39.7 
25 


COMMERCIAL  STATISTICS  FOR  APALACHICOLA  BAY,  FLORIDA. 

[Furnished  by  the  special  deputy  collector  of  customs.] 

Staiemeni  of  Jthe  commerce  of  the  port  of  Apalachicola,  Fla.,  from  July  1,  1891,  to  June 

SO,  189S,  inclusive. 

Ciwtorn-honse  receipts  from  all  sources: 

Duties  ou  imports $5.25 

Tonn»|?e  dues 1, 018. 56 

Official  fees 406.41 

Total 1,430.22 
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Vessels  entered,  93 ;  tonnage,  39,237.  Vessels  cleared,  104 ;  tonnage,  40,336.  VeB- 
sels  employed  in  traffic  of  Ax)alachicola  Bay,  102.  Superficial  feet  of  timber  and 
lumber  exported,  31,398,731.  Estimated  number  of  vessels  and  river  steameTs 
arri\^d  and  deijarted,  692.    Estimated  tonnage  of  above  vessels,  88,000. 

Exports. 

To  foreign  ports $183,182 

To  coastwise  ports 360,000 

Total *     543,182 

Imports. 

From  foreign  ports $21 

From  coastwise  ports 212, 000 

Total 212,021 

Total  value  of  imports  and  exports,  $755,203. 

Estimated  value  of  exports  to  coastwise  ports  by  sail  vessels  and  river  steamers 
which  do  not  clear  from  the  custom-house,  $750,000.  Estimated  value  of  imports  to 
coastwise  ports  bv  sail  vessels  and  river  steamers,  which  do  not  clear  from  tlie  cus- 
tom-house, $1,210;000. 

There  are  five  sawmills  here,  which  can  turn  out  300,000  superficial  feet  of  lumber  per 
day,  with  shingle  attachments  which  caii  turn  out  200,000  shingles  per  day ;  three 
oyster-canning  factories,  with  a  capacity  of  50,000  cans  per  day ;  one  fish-pacJcing 
establishment,  which  packs  about  5,000  barrels  of  salted  and  pickled  tiah  per  annum ; 
one  ice  factory,  manufacturing  7  tons  of  ice  per  day. 

All  the  above  enterprises  exj>ect  to  do  double  the  amount  of  business  during  next 
fiscal  year,  principally  on  ac«^ount  of  reciprocity  treaties  now  in  force  with  West 
India  Islands  and  other  countries. 


« 


P2. 

IMPROVEMENT  OF  APALACHICOLA  RIVER,  FLORIDA. 

PLAN  OF  IMPROVEMENT. 

The  report  of  the  examination  and  survey  of  the  Apalachicola  River 
is  printed  in  tlie  Keport  of  the  Chief  of  Engineers  for  1873,  page  698. 
^  The  Apalachicola  River  is  formed  by  the  junction  of  the  Chattahoo- 
chee and  Flint  rivers  and  is  about  105  miles  long  from  the  junction  to 
Apalachicola  Bay.  The  channel  is  nowhere  less  than  6  feet  deep,  but 
is  more  or  less  obstructed  after  each  freshet  in  the  Chattahoochee  and 
Flint  rivers  by  logs  and  snags  brought  down  by  those  rivers. 

At  Moccasin  Slough  and  at  the  Upper  and  Lower  Elbows  the  chan- 
nel is  very  narrow  and  crooked  and  difficult  to  navigate,  and  needs 
straightening  and  widening. 

The  act  of  August  11, 1888,  directed  an  examination  of  the  Ghipola 
River,  Lee  Slough,  and  the  cut-off.  The  report  of  this  examination  is 
printed  in  the  annual  report  of  the  Chief  of  Engineers  for  1889,  paee 
1416. 

The  act  of  September  19,  1890,  appropriated  $2,000  for  maintaining 
the  existing  works  on  the  Apalachicola  River,  including  Lee  Slough. 

The  original  project  was  modified  accordingly,  and  now  provides  for 
securhig  a  channel  100  feet  wide  and  6  feet  deep  at  low  water  in  the 
Apalachicola  River  by  tlie  removal  of  snags  and  overhanging  trees  and 
widening  and  straightening  Moccasm  Slough  and  the  Elbows,  and  for 
securing  a  channel  through  the  cut-off,  Lee  Slough,  and  the  Lower 
Chipola  River,  60  feet  wide  and  6  feet  deep  at  low  water,  by  the  removal 
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of  logs  and  snags  and  overhanging  trees.  The  estimated  cost  of  com- 
pleting the  original  project  was  $^,333  and  of  the  improvement  of  the 
cut-off,  Lee  Slough,  and  the  Lower  Ohipola  Eiver  $7,500. 


APPROPRIATIONS. 


May  23, 1828 $3,000 

April  23, 1830 2,000 

March  2, 1831 8,000 

Jime23,1874 10,000 

March  3, 1875 10,000 

Jiinel8,1878 8,000 

March  3, 1879 5,000 

June  14, 1880 2,000 


March  3,  1881 $1,500 

August  2, 1882...^ ^    2,000 

July5,1884 1,000 

August  5. 1886 1,  000  ' 

AugUHt  11,  1888 f 2,000 

September  19, 1890 2,000 

Total 57,500 


OPERATIONS  TO  JUNE  30,  1891. 

Between  1874  and  1880  the  accumulation  of  logs  and  snags  was  re- 
moved from  the  channel  and  a  partial  improvement  was  made  at  Moc- 
casin Slough  and  the  Elbows.  Since  1880  the  appropriations  have  only 
sufficed  to  remove  the  snags  and  logs  annually  brought  down  by 
freshets  in  the  rivers  above.  There  is  no  plant  belonging  to  this  river, 
and  the  annual  snagging  work  was  done  by  the  Chattahoochee  River 
snag  boat  at  times  when  the  water  in  the  latter  river  was  too  high  for 
channel  work. 

The  river  was  then  in  a  fairly  good  navigable  condition,  except  at 
Moccasin  Slough  and  the  Elbows. 

WORK  DONE  DUEINa  PAST  FISCAL   YEAR. 

Assistant  Engineer  Thomas  Robinson,  who  is  in  local  charge  of  the 
inaprovement,  reports  as  follows : 

In  December,  1891,  the  snag  boat  Chattahoochee  was  loaued  to  this  iiuprovemeut 
and  employed  in  the  removal  of  drift  and  obstructing  timber  from  the  Apalachicola 
River,  the  cut-off,  and  Lee  Slough.  From  these  waterways  a  total  of  520  overhang- 
ing trees,  344  projecting  drift  logs,  and  14  stumps  were  removed  from  the  banks,  and 
313  snags  taken  oat  of  the  channel. 

Rtsults. — ^As  a  result  of  this  work  the  river  steamers  were  enabled  to  run  the  main 
river  with  tolerable  safety,  while  the  clearance  of  the  cut-off  and  upper  end  of  Lee 
Slough  greatly  facilitated  the  shipment  of  the  orange  and  other  crops  from  the  neigh- 
borhood of  Wewahitchka. 

RECOMMENDATIONS  AND  ESTIMATES. 

It  is  estimated  tliat  $2,000  will  be  required  for  the  annual  snagging 
operations  needed  to  clear  out  the  logs  and  snags  brought  in  by 
fireshet«  in  the  Flint  and  Chattahoochee  rivers,  and  that,  by  using  the 
Chattahoochee  and  Flint  Eiver  snag  boats,  a  channel  through  Jjee 
Slough  can  be  cleared  out  in  one  season  with  an  appropriation  of 
^7,500,  and  that  the  needed  improvements  can  be  eftected  at  Moccasin 
Slough  and  the  Elbows  with  $5,000. 

Money  sta  tern  enL 

July  1, 1891,  balance  nnexpended $754. 47 

June  aiO,  1892,  amount  expended  dnring  f i-scnl  year : . .  754. 47 

Amount  appropriated  by  act  approved  July  13, 1892 5,  (XX).  00 

C  Amount  that  can  be  profitably  expended  i  u  fiscal  year  endin  g  Jn  n«i  30, 1894    14, 500. 00 
7  Submitted  in  compliance  witb  requirements  of  Bectious  2  of  river  and 
{     harbor  acta  of  1866  aad  1867. 
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COMMERCIAL  STATISTICS. 

All  of  the  steamboatB  which  mn  on  the  Chattahoochee  Rirer  also  nm  on  this 
river,  their  regular  trips  }>eing  made  hetween  Columbus,  Ga.,  and  Apalachicola,  Fla.^ 
at  the  mouth  of  the  Apalachicola  River. 

It  is  not  possible  to  state  the  amount  of  business  done  on  the  Apalachicola  River 
separately  from  that  done  on  the  Chattahoochee  River,  but,  in  general  terms,  it  may 
be  stated  that  it  is  the  same. 

Reference  is  therefore  made  to  the  report  on  the  Chattahoochee  River  for  com- 
mercial statisitigi. 


P3- 

IMPROVKMEXT  OF  FLINT  RIVER,  GEORGIA.* 
PLAN  OF  IMPROVEMENT. 

Tlie  present  x)lg,n  of  improvement  was  adopted  in  accordance  with 
the  recommendations  contained  in  the  reports  of  examinations  and 
surveys  of  the  Flint  River,  printed  in  the  Annnal  Reports  of  the  Chief 
of  Eugineers  for  1873,  page  707,  and  1879,  page  818. 

The  project  provides  for  a  low-water  channel  3  feet  deep  and  100  feet 
wide  from  the  mouth  of  the  river  to  Albany,  Ga.,  an  estimated  dis- 
tance of  105  miles;  and  a  navigable  channel  for  light-draft  steamers, 
at  moderate  stages  of  water,  from  Albany  to  Montezuma,  Ga.,  an 
estimated  distance  of  77  miles;  to  be  secured  by  the  removal  of  snags 
and  overhanging  trees,  cutting  through  the  rock  reefs,  and  deepening 
sand  bars  by  works  of  contraction  and  shore  protection. 

Below  Albany  the  work  is  principally  upon  the  rock  bottom  of  the 
river,  and  the  improvement  effected  is  of  a  permanent  character.  The 
snags  and  logs  brought  down  by  the  winter  freshets  must^  however, 
be  removed  annually.  Between  Albany  and  Warwick,  38  miles  above, 
the  low- water  navigation  is  prevented  by  a  series  of  rock  shoals,  on 
which  the  low-water  depth  is  from  6  to  18  inches. 

Between  Warwick  and  Montezuma  the  improvement  consists  mainly 
in  the  removal  of  snags  and  logs  and  overhanging  trees. 

APPROPRIATIONS. 


For  the  Chattahoocliee  and  Flint  rivers : 

June  23,  1874 $25,000 

March  3,  1875 25,000 

August  14, 1876 20,000 

*70,  000 


June  18, 1878 10,000 


March  3,  1879 $7,000 

June  14,  1880 20,000 

March  3,  1881 15,000 

August  2,  1882 25,000 

July  5,  1884 20,000 

Augusts,  1886 20,000 

August  11,1888 20,000 

September  19,  1890 20,000 


OPEEATIONS  TO  JUNE  30,  1891. 

A  moderately  efficient  working  plant^had  been  provided^  for  rock 
excavation  below  Albany,  Ga.,  and  for  snagging  operations  above 
Albany. 

A  navigable  channel  abont  3  feet  deep  at  low  water,  and  varying 
from  50  to  100  feet  in  width,  had  been  excavated  through  the  rock  teefs 

*  Of  this  amount  $18,000  was  expended  on  the  Flint  fiiver. 
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below  Albany:  but  low-water  navigation  was  difficult  on  account  of 
insufficient  width*  of  the  channel. 

Above  Albany  the  river  had  been  partially  cleared  of  logs  and  snags, 
and  to  a  limited  extent  the  channel  had  been  cleared  of  loose  rock. 

WORK  DONE  DURING  PAST  FISCAL  YEAR. 

Assistant  Engineer  Thomas  Robinson,  who  has  been  in  local  charge 
of  the  improvement,  reports  as  follows: 

Between  Albany  and  Montezuma  the  suag  boat  Flint  ^vorked  for  four  months^  and 
cleared  a  channel  for  navigation  at  moderate  stages  of  water  over  a  distance  of 
50  miles.  In  this  period  there  were  removed  1.652  overhanging  trees  from  the  banks^ 
and  1,7^  logs  and  snags  from  mid-channel.  At  the  close  of  October,  the  appropria- 
tion being  exhausted,  work  was  stopped  and  the  attempt  made  to  drift  the  boat 
down  the  river  to  winter  quarters  below  Albany.  In  process  of  this  drift,  at  a  low 
stage  of  the  river,  while 'passing  the  rapids  at  Abram  Creek  Shoals,  the  snubbing 
lines  parted  and  the  boat  was  thrown  on  to  a  rock  pinnacle  at  the  foot  of  the  rapids 
and  sunk.  Bulkheads  were  built  around  the  break  in  the  hull,  the  water  pumped 
out,  and  on  a  rise  of  the  river  the  boat  was  floated  down  to  winter  quarters,  docked* 
and  repaired,  and  there  it  still  lies  in  charge  of  a  watchman. 

Below  Albany, — Work  on  the  shoals  near  Albany  was  continued  until  early  in  No- 
vember, when  the  work  being  completed  in  accordance  with  the  requirements  of  the 
project,  the  drilUng  barge  was  started  down  the  river  to  finish  the  work  of  straight- 
ening and  widening  the  channel  at  those  points  which  had  been  purposely  left  un- 
done. Before  the  nigh  water  put  a  stop  to  the  work  the  boa<r  reached  Tea  Cup 
Shoals,  20  mUes  below  Albany,  where  it  was  laid  up  for  the  Avinter.  In  May,  1892, 
'  work  was  resumed  by  the  drilling  barge  and  continued  to  Lucky  Island.  During 
the  wliole  working  period  the  drilling  barge  removed  508  overhanging.  tre6» from  the 
banks,  and  444  snags  and  3,203  cubic  yards  of  rock  from  mid-channel.  The  rock 
dump  was  deposited  wherever  needed  to  form  substantial  wing  damu,  a^d  a  total 
length  tff  380  linear  feet  of  these  was  laid. 

Jie*nli8, — Between  Albany  and  Montezuma  the  work  of  the  fiscal  year  closing  June 
30,  18d2,  left  the  river,  previous  to  the  last  winter  freshets,  free  from  snags  bud  other 
drift  obstructions;  but  the  stream  is  of  little  use  to  commerce  so  long  as  the  railroad 
bridge  16  miles,  and  the  Drayton  bridge  41  miles  above  Albany  remains  without  draw 
openings,  and  the  rock  shoals  between  Albany  and  Warwick  are  left  uncleared. 

Below  Afbany, — ^There  is  now  a  completed  and  permanent  channel  from  Albany  to 
Lucky  Island,  a  distance  of  22  miles.  From  Lucky  Island  to  the  mouth  of  the  river, 
a  distance  of  93  miles,  the  channel,  with  care,  is  passable  at  ordinary  low  water; 
bat  at  extreme  low  water  it  is,  in  many  places,  difficult  and  dangerous  and  prohibi- 
tory to  commerce. 

Beeommendatione, — ^There  appears  to  be  no  demand  of  commerce  for  the  Flint  River 
between  Albany  and  Montezuma;  a  thorough  clearance  of  the  stream  would  bo  a 
coetly  job,  incommensurate  with  all  returns,  and  it  is  therefore  recommended  that  no 
farther  work  be  done  upon  that  portion  of  tl^e  river. 

There  is  a  present  demand,  and  a  probably  greater  future  need,  for  the  waterway 
below  Albany:  and  it  is  recommended  that  the  present  plan  of  widening  and 
straightei)ing  the  channel  through  the  shoals,  by  the  removal  of  ledges  .and  bowlders 
and  the  deposition  of  the  dump  to  form  dikes  and  jetties,  be  continued  until  the  im- 
provement is  completed  in  accordance  with  the  requirements  of  the  adopted  project. 

The  working  plant,  consisting  of  snag  boat,  drilling  barge,  and  dumping  nat,  with 
tbeir  equipment,  is  in  fair  condition.  A  change,  however,  in  working  appliances 
from  hand  tools  and  cranes  to  steam  drills  and  grappling  apparatus  is  desirable. 
Were  the  snag  boat  Flint  no  longer  needed  for  the  nver  above  Albany,  it  could  be 
readily  transformed  into  a  steam  appliance  barge;  and  the  utilization  of  its  present 
boiler  and  engine  would  greatly  reduce  the  cost  of  any  change  that  might  be  made. 

BECOMMENDATIONS  AND  ESTIMATE^. 

• 

The  bridge  of  the  Albany  Ifavigation  and  Construction  Company,  16 
miles  above  Albany,  and  the  bridge  of  tbe  Flint  Eiver  Bridge  Company, 
at  Drayton,  41  miles  above  Albany,  are  without  draw  openings.  The 
height  of  the  superstructure  above  ordinary  high  water  is  18  feet  and 
14  feet  respectively.  High- water  navigation  is,  therefore,  completely 
obstructed  by  the  bridges,  but  no  proceedings  to  compel  the  insertion 


I 
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of  draw  spans  have  been  instituted,  for  the  reason  tliat  no  complaint 
has  been  made  against  them  by  anyone  wiping  to  riin  a  steamboat  on 
this  portion  of  the  river.  An  appropriation  of  $40,000  for  the  fiscal 
year  ending  June  30, 1894,  is  recommended,  in  order  that  a  suitable 
plant  may  be  provided,  and  the  rockwork  between  Albany  and  Bain- 
bridge  pushed  to  completion. 

Money  statement, 

July  1, 1891,  balance  unexpended $16,809.17 

June  30;  1892,  amount  expended  during  li8cal  year 12, 080. 74 

July  1, 1892,  balance  unexpended 4, 728. 43 

July  1,  1892,  outstanding  liabilities 7^.81 

July  1,  1892,  balance  available 3,933.62 

Amount  appropriated  by  act  approved  July  13,  1892 '. 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 18, 933. 62 

i  Amount  that  can  be  profitably  exjiendod  in  fiscal  year  ending  June  30, 1894    40, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Assistant  Engineer  Thomas  Robinson,  in  local  charge  of  the  improvement,  re|K>rtB 
as  follows : 

Above  Albany. — ^None.  I  have  made  inquiries  of  all  intelligent  'men  I  have  met 
about  the  needs  of  this  waterway  for  commerce,  and  1  have  found  but  one  )uan  who 
expressed  any  favorable  idea  toward  any  further  improvement.  That  man  wishckl  the 
river  cleared  so  that  he  might  run  a  small  boat  '*  to  carry  liquor  into  the  dry  coun- 
ties along  the  riveif." 

Between  Albany  and  Bainbridge. — ^Mr.  Ed.  L.  Wight,  president  Albany  Navigation 
Company,  reports  as  follows : 


Stern-whetil  sieauiboat. 


City  of  Albany 


Koffis- 


Toils. 


49 


Draft  of  water.  |      Roaud 

trii>6  madQ 

Light  r^dc^.    ^i^"^^ 


Inehe9. 


Inehet. 
30 


48 


No.  of 
g«*. 


aoo 


Freight  carried. 


Tons.  Tons- 
Cotton  (600  bales) 120     Provisions  (5,000  packages) 254) 

Cotton  seed  (1,000  sacks) 50     Grain  (2,500  sacks) 13 

Fertilizers  (3,500  sacks) 350  Miscellaneous    freight   (1,000    pack- 
Hides  and  skins  (200  packages) 1         ages) 5 

Live  stock  (40  head) 1                                                                           

Lumber  (25,000  feet) 50                Total MO 

Estimated  value  of  al)ove  freights  (in  round  numbers)  :?133,0C0. 

This  section  of  the  river  has  been  navigable  excei»t  during  Octobor,  November, 
and  December.     Head  of  navigation  has  been  Albany,  Ga.,  for  high  and  low  water. 

The  improvement  of  the  river  hivs  opened  up  » large  territory  of  fin©  timber  and 
farm  lands,  induced  the  establishment  of  sawmills  and  turpentine  distilleries  along 
the  river,  and  made  good  markets  easily  accessible  for  farm  products,  lumber,  and 
naval  stores,  and  brought  the  merchants  in  direct  communication  with  the  centeiB 
of  trade;  all  of  which  will  be  further  advanced  by  opening  up  a  better  channel. 

The  making  of  this  stream  navigable  is  a  great  benetittoalarge  section  of  coontry 
not  accessible  to  any  railroad. 

Between  Bainbridge  and  the  junction  with  the  Chattahoochee  Hirer, — ^The  ateamboata 
which  run  on  the  Chattahoochee  and  Apalachicola  rivers  also  run  oa  ttiis  portion  of 
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the  Flint  River,  going  to  Bainbridgo  on  almost  every  regular  trip.  It  is,  therefore, 
impossible  to  state  tlie  amount  of  business  done  on  this  portion  of  the  Flint  River 
separately  from  that  done  on  the  Chattahoochee  and  Ax>alachicoIa  rivers;  but  in 
general  terms  it  may  be  stated  that  the  business  on  this  portion  of  the  river  is  prac- 
tically the  same  as  that  on  the  Chattifchonchee  River,  for  commercial  statistics  of 
which  reference  is  made  to  the  report  on  that  river. 


P4. 
IMPROVEMENT  OF  CHATTAHOOCHEE  RIVER,   GEORGIA  AND  ALABAJSIA.  , 

PLAN  OF  IMPROVEMENT. 

The  present  plan  of  improvement  was  adopted  in  accordance  with 
the  recommendations  contained  in  the  reportvS  of  examinations  and  sur- 
veys of  the  river,  printed  in  the  Annual  Keports  of  the  Chief  of  Engi- 
neers for  1872,  page  684,  and  1873^  page  699. 

The  project  provides  for  a  low- water  channel  4  feet  deep  and  100 
feet  wide,  from  Columbus,  Ga.,  to  Chattahoochee,  Fla.,  an  estimated 
distance  of  224  miles,  by  the  removal  of  snags  and  logs  from  the  chan- 
nel and  overhanging  trees  from  the  banks,  cutting  a  channel  through 
the  rock  shoals,  and  deepening  sand  bars  by  works  of  contraction  and 
shore  protection. 

The  improvement  at  many  i)oints  is  of  a  permanent  character,  the 
bottom  of  the  river  being  of  rock,  and  the  banks  not  easily  eroded; 
at  a  few  points  the  obstructions  consist  of  shifting  sand  bars  and  cav- 
ing banks.  Each  freshet  brings  a  considerable  number  of  logs  and 
snags  into  the. channel,  which  must  be  removed  annually. 

In  addition  to  such  amounts  as  may  be  appropriated' for  continuing 
the  improvement  of  the  river,  an  annual  expenditure,  estimated  at 
$10,000,  will  be  required  for  the  maintenance  of  a  stern-wheel  snag 
boat,  and  for  the  repair  of  works  of  contraction  and  shore  protection. 

APPROPRIATIONS. 


Febrajiry24,  1835 $2,000 


Chattahoochee  and  Flint  rivers — 

Jime23, 1874 25,000 

MarchS,  1875 25,000 

August  U,  1876 20,000 

*70,000 


Jane  18,  1878 18,000 


March  3, 1879 $15,000 

June  14,  1880 20,000 

March  3, 1 88 1 20, 000 

August  2, 1882 25,000 

July  5,  1884 35,000 

AugUMt  5, 1886 20, 000 

August  11, 1888 20,000 

September  19, 181K) 20, 000 

Total 193,000 


OPEEATIONS  TO  JUNE  30,  1891. 

A  stem-wheel  snag  boat  had  been  built  and  maintained  for  snagging 
operations,  with  which  the  channel  had  been  kept  clear  of  obstmctions 
of  that  character,  except  during  limited  periods,  when  funds  were  not 
available.  A  moaerately  efficient  working  plant  had  also  been  main- 
tained for  operations  upon  the  rock  shoals.  Works  of  contraction  had 
been  constmcted  to  a  limited  extent,  but  with  the  funds  available  it 
had  not  been  practicable  to  keep  them  in  repair,  nor  to  extend  nor  mod- 
ify them,  as  required. 

*0/  the  joint  appropriations,  $52,000  was  expended  on  the  Chatahoochee  Kiver. 
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Navigation  had  been  greatly  benefited  by  the  incomplete  improve- 
ments, so  that  steamboats  then  made  regular  trips  between  Columbus, 
Ga.,  and  Apalachicola,  Fla.,  running  by  night  as  well  as  by  day,  with 
few  detentions,  except  at  extreme  low  wat<5r.  Formerly  they  could  only 
run  by  day,  and  were  frequently  detained  at  the  shoal  bars  for  days  at 
a  time,  and  many  boats  were  sunk  by  striking  logs  and  snags. 

WORK  DONE  DURING  PAST  FISCAL  YEAR. 

Assistant  Engineer  Thomas  Eobinson,  who  has  been  in  local  charge 
of  the  improvement,  reports  as  follows: 

*  In  July,  1891,  the  drilling  barge  waa  converted  into  a  pile-driver,  and  the  snag  boat 
Chnttahooche  was  started  to  remove  the  scattered  obstructions  aiong  the  river.  In 
this  work  924  overhanging  trees  were  feUed  and  cat  up;  33  trees  were  trimmed;  81 
drift  logs  were  out  up  on  the  bank,  and  366  snags  removed  from  the  channel. 

When  this  work  was  finished  the  snaff  boat  and  pile-driving  barge  began  the  im- 
provement of  Mound  Bar  by  the  construction  of  pile  and  brush  bank  protection, 
training  walls  and  ietties,  and  the  removal  of  gravel  and  clay  from  the  channel.  At 
this  place  a  total  of  1,110  huear  feet  of  jetties  and  bank  protection  were  constructed, 
a  work  which  involved  the  driving  and  bracing  of  992  piles,  the  cutting  and  deposit 
of  480  cords  of  brush,  and  the  transplanting  of  1,082  willows  and  other  suitable 
trees.  A  channel  600  feet  long  and  30  feet  wide  was  cleared  by  plow  and  road- 
scrapers,  pulled  by  the  steam  capstans,  which  removed  1,098  cubic  yards  of  gravel 
and  403  cubic  yards  of  clay.  At  the  close  of  November  the  work,  unRnished,  was 
brought  to  a  close  by  exhausted  funds  and  the  setting  in  of  winter  rains. 

The  work  at  Mound  Bar  has  determined  the  location  of  the  low- water  flow  of  the 
stream,  and  so  far,  at  that  place,  the  boats  have  been  enabled  to  run  unimpeded. 

RECOMMENDATIONS  AND  ESTIMATES. 

At  Mound  and  Woolfolk  bars,  below  Colunibns,  the  banks  are  cavinjr, 
and  low- water  navigation  is  yearly  becoming  more  diflScult.  The  ne<5€w- 
sary  imi^rovement  will  become  more  expensive  the  longer  it  is  delayed. 
The  channel  through  the  marl  reef  at  St.  Francis  Bend  should  also  be 
widened  and  straightened. 

The  liuU  of  the  stern-wheel  snag  boat  Chatfnhoochee  is  now  worn  oat 
and  is  not  worth  further  repairs.  The  maintenance  of  this  snag  boat  in 
good  condition  is  absolutely  essential  to  the  safe  navigation  of  the  river, 
for  each  freshet  brings  logs  and  snags  into  the  channel  which  must  be 
removed.  The  cost  of  renewing  the  hull  of  the  snag  boat  is  estimated 
at  $10,000. 

An  estimate  of  $100,000  is  submitted  for  the  fiscal  year  ending  June 
30, 1894.  With  this  amount  the  snag  boat  can  be  renewed  and  ox>erated 
during  the  low-water  season,  and  the  improvements  needed  at  Mound 
Bar  and  Woolfolk  Bar  and  St.  Francis  Bend  can  be  efieeted.  It  is 
X^robiible  that  tliereafter  an  annual  aj)propriation  of  $10,000  will  suf- 
fice for  the  annual  snagging  operations  and  for  the  maintenance  of  the 
contraction  and  shore-protection  works. 

Money  statement 

July  1,  1801,  balance  unexpended $11, 076. 98 

Juue  30, 1892,  amount  expended  during  fiscal  year : 9, 604. 64 

July  1,  1802,  balance  unexpended j  472.  ;U 

July  1, 1892,  outstanding  liabilities '  373. 29 

July  1,  1892,'balance  available 1^  099.  (6 

Amount  appropriated  by  act  approved  July  13,  1802 25,'  OOo!  00 

Amount  available  for  fiscal  year  ending  June  30,  1803 26,  099. 05 

1894 
and 


!  Amount  that  can  beprofitably  expended  in  fincal  year  ending  Jnne30^  1894  100, 000. 00 
Submitted  in  compliance  with  reciuiremeuts  of  bcctiuns  2  of  river  aii(" 


(     iiarbor  acts  of  1866  and  1867. 


* 


j''^. 
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COMMBRCIAL  STATISTICS  FOR  CHATTAkOOCHES  RIVER^  GEORGIA  AND  ALABAALA..' 

m 

The  following  statement  of  the  business  done  by  the  steamboats  named  below 
diirinc  the  fiscal  year  ending  Jnne  30,  1892,  has  been  compiled/from  statements  fur- 
nished by  Capt.  W.  R.  Moore,  agent  People's  Line  of  Steamers,  by  Capt.  GeSVge  B. 
Whitei^ide,  agent  for  steamers  Pactolus,  Imiad,  and  Queen  City,  J.  D.  Smith,  manager 
ateamer  W,  D,  Ellis,  and  I.  Josephi  manager  steamer  Fannie  Feam.  These  boats 
mn  firom  Colombos,  G«.,  to  the  jdnction  of  the  Chattahoochee  and  Flint  rivers; 
thence  ap  tne  Flint  River  to  Bainbridge,  6a.;  then  returning  to  the  junction, 
down  the  Apalachicola  River  to  Apalachlcola,  Fla.  On  the  return  trip  they  go 
^  first  to  Bainbridge,  then  to  Columbus.  They  stop  at  any  intermediate  landings 
where  business  is  offered. 


Stem-whoel  steam- 

Regia. 

tered 

tonnage. 

Draft  of  water. 

Between— 

Ronnd 
trips. 

Pa98en> 

boaU. 

Light. 

Loaded. 

gera. 

Fannie  Feam 

Anslachee 

179.32 
162.00 
146.15 
149. 12 
173. 77 
150.03 

Inehet. 
24 
28 
24 
24 
18 
22 

Feet. 
5 
5 

Columbiia  and  Apalachicola 

do 

39 

38 
12 

3,989 
6,745 

William  D.  Blli« 

do 

1^1^14*111^-^ -- 

y  tiiad 

ColuTiibtis  and  Apalachicola 

ColutnbiiR,  Apalachichla,  and  inter- 
mediate landings . 

25 
99 

3,951 
8,119 

Queen  Citv 

Freight  carried. 

Tons. 

Cotton  (18,725  bales) 4,534 

Cotton  seed  (U,231  sacks) ^. 611 

FertiUzers  (38,745  sacks) 3,874 

Hides  and  skins  (167  packages) 16 

Livestock  (228 head) 84 

Liomber  (160,558  feet) 357 

Staves  (54,165  pieces) 108 

Pn!>vision8  (227,908  packages) 7,276 

Grain  (20,422  sacks) • 1,454 

Mii»cellaneou8  freight  (230,527  packages) 9. 221 

Brick  (730,373) 1,644 

Shingles  (11,752,080) 2,180 

Total 31,359 

Estimated  value  of  above  freight  in  round  numbers  $5,000,000. 
The  rafting  of  hewed  and  sawed  timber  and  logs  is  also  carried  on  extensively, 
but  no  available  records  of  the  business  are  kept. . 


P5. 

IMPROVEMENT  OF  LA  GRANGE  BAYOU  AND  HOLMES  RIVER,  FLORIDA. 

PLAN  OF  IMPROVEMENT. 

An  examination  of  La  Grange  Bayou  was  ordered  by  act  of  March 
3,  1881.  The  report  of  the  examination,  by  Capt.  Damrell,  including 
an  estimate  for  deepening  the  channel  by  dredging,  to  admit  the  passa^ic 
of  vessels  drawing  4^  feet  at  mean  low  water,  at  a  cost  of  $19,904.30, 
was  printed  in  the  Report  of  the  Chief  of  Engineers  for  1882,  page  1318. 

The  act  of  August  2, 1883,  provided  for  the  expenditure  on  La  Grange 
Bayou  of  $2,000  of  the  $20,000  appropriated  for  the  improvement  of 
the  Cboctawhatchee  Kiver. 

The  act  of  August  5,  1886,  appropriated  $2,(K)0  for  the  improvement 
of  La  Grange  Bayou,  but  as  so  small  a  sum  could  not  be  i^rofitably  ex- 
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pended,  it  was  decided  to  hold  it  until  a  further  appropriation  wa8  made. 

The  aet  of  August  11, 1888,  appropriated  $3,000  to  complete  the  im- 
provement of  La  Grange  Bayou,  including  Holmes  Eiver  as  far  as  the 
town  of  Vernon. 

In  February,  1889,  an  examination  of  both  La  Grange  Bayou  and 
Holmes  River  was  made.  This  examination  showed  that  the  improve- 
ment could  not  be  completed  with  the  amount  available,  and  the  Sec- 
retary of  War  therefore  directed  that  no  further  expenditure  should  be 
ma4e  from  the  appropriations. 

There  is  a  balance  still  available  from  the  approprhitions  of  August 
6,  1886,  and  August  11, 1888,  of  $4,839.20. 

The  act  of  September  19, 1890,  made  an  appropriation  for  **  improv- 
ing La  Grange  Bayou,  Florida,  continuing  improvement  of  Holmes 
Eiver,  $3,000.'' 

Under  this  appropriation,  a  project  was  'approved  for  imi>roving 
Holmes  River  by  removing  logs  and  snags  from  the  channel  and  over- 
hanging trees  from  the  banks,  between  the  mouth  and  the  town  of  Ver- 
non, Fla.,  an  estimated  distance  of  28  miles. 

APPROPRIATIONS. 

June  15, 1844,  for  Choctawh atchee  and  Holmes  rivers $10, 000 

August  2, 1882,  aUotted  from  appropriation  for  Choctawliatchee  River 2, 000 

August  5,  1886 2,000 

August  11,  1888,  to  complete  the  improvement  of  LaX^range  Bayou,  inclucl- 

ing  Holmes  Eiver  as  far  as  the  town  of  Vomon 3, 000 

Septe^iber  19,  1890,  improving  La  Grange  Bayou,  Florida;  continuing  im- 
provement of  Holmes  River 3,000 

OPERATIONS  TO  JUNE  30,   1891. 


• 


The  allotment'of  $2,000,  under  the  act  of  August  2,  1882,  was  ex- 
pended in  the  removal  of  snags  and  logs,  and  in  dredging  about  3^500 
eubic  yards  of  mud  from  the  channel  in  La  Grange  Bayou^  sine^  then 
no  work  has  been  done  at  the  bayou. 

Under  the  act  of  September  19,  1890,  $3,000  was  expended  in  re- 
moving snags  and  logs  from  the  channel,  and  overhanging  trees  from 
the  banks  of  the  Holmes  Eiver,  between  its  mouth  and  VemoD, 
Fla.  For  this  purpose  the  snag  boat  belonging  to  the  Choctaw- 
hatchee  River  was  used.    The  work  was  completed  in  February,  1891. 

RECOMMENDATIONS  AND  ESTIMATES. 

There  are  no  bars  in  the  Holmes  Eiver,  and  it  is  probable  that  it&. 
navigation  will  not  be  again  impeded  by  snags  and  overhanging 
for  several  years.    There  is  but  little  commerce  on  it.    It  is  therefo 
recommended  that  no  fiirther  appropriations  be  made  for  its  improv 
ment  until  such  time  as  the  necessities  of  commerce  may  require  it 

Money  statement, 

July  1,  1891,  balance  unexpended, $4, 839. 20 

July  1,  1892,  balance  unexpended 4,839.20 


j% 


APPENDIX    P — UEPOKT   OF   CAPTAIN   PRICE.  1409 

P6. 
IMPROVEMENT  OF  CHOCTAWHATCHEE  RIVER,  FLORIDA  AND  ALABAMA. 

PLAN  OF  IMPROVEMENT. 

The  present  plan  of  improvement  was  adopted  in  accordance  with 
the  recomniendatitnis  contained  in  the  reports  of  examinations  and  sur- 
veys of  the  river,  printed  in  the  Annual  Eeports  of  the  Chief  of  Engi- 
neers for  1872,  page  oSS,  and  1889,  page  1423. 

The  project  provides  for  obtaining  a  low  water  navigable  channel 
from  the  mouth  of  the  river  U)  Newton,  Ala.,  an  estimated  distance  of 
162  miles,  by  the  removal  of  logs  and  snags  from  the  channel  and  over- 
hanging trees  from  the  banks,  by  excavating  rock  shoals,  and  by  deei>- 
ening  sand  bars  by  works  of  contraction  and  shore  protection. 

At  Caryville,  Fla.,  100  miles  above  its  mouth,  the  river  is  crossed  by 
the  Pensacola  and  Atlantic  Railroad. 

The  cimnties  along  the  river  below  Caryville  are  sparsely  settled, 
and  their  business  consists  almost  exclusively  in  the  cutting  and  raft- 
ing of  lumber.    This  portion  of  the  river  is  so  little  used  for  commer- 
cial purix)ses  that  no  work  has  been  done  on  it  for  several  years  pa«t. 
Geneva,  Ala.,  25  miles  above  Caryville,  is  a  thriving  town  and  is  the 
trading  and  shipping  i>oint  for  a  rich  agricultural  region  surrounding  it, 
which  is  rapidly  increasing  in  population.    Nearly  all  the  commerce  of 
the  river  is  cjirried  on  between  Geneva  and  Caryville,  the   nearest 
railroad  point.      During   recent  years  the  improvement  has  conse- 
quently been  confined  mainly  to  this  section  of  the  river.    The  channel 
has  now  been  pretty  well  cleared  of  the  accumulation  of  snags  and 
logs  wltich  formerly  obstructed  it,  but  low-water  navigation  is  still  im- 
p^ed  by  several  sand  bars.     During  the  coming  season  it  is  proposed 
to  begin  the  deepening  of  these  bars  by  works  of  contraction  and  shore 
protection,  and  to  carry  on  this  work  to  completion  us  funds  are  avail- 
able. 

Between  Geneva  and  HoUis  Bridge,  30  miles  above,  the  river  is  ob- 
structed by  snags  and  sunken  logs,  and  occasionally  by  a  sand  bar. 

The  obstructions  have  from  time  to  time  been  partially  cleared  out 
between  Geneva  and  Pate  Landing,  25  miles  above,  and,  when  freight 
^«  oft'ered,  steamboats  run  to  Pate  Landing  at  favorable  stages  of 
^ater. 

between  Ilollis  Bridge  and  Newton,  7  miles  above,  low-water  navi- 

S^afcion  is  prevented  by  a  series  of  nine  shoals,  formed  by  strata  of  very 

^^opact  blue  clay.    Since  the  completion  of  the  Alabama  Midland 

^P'ilroad,  from  Montgomery,  Ala.,  to  Bainbridge,  Ga.,  which  passes 

^l^^ough  Newton,  the  urgent  necessity  for  the  improvement  of  this  por- 

"^^x  of  the  river  no  longer  exists.    It  is  doubtful  if  the  river  would 

B<^\r  be  much  used,  even  if  the  imi)rovement  were  completed.    Unless 

otlx^^[g^  directed,  it  is,  therefore,  not  proposed  to  do  any  work  on  the 

T^^er  above  Pate  Landing,  until  the  section  between  this  point  and 

CaryvUle  has  been  put  in  good  navigable  condition  for  all  stages  of 

i^ater. 

After  this  is  aecomplished,  the  annual  cost  of  maintaining  a  snag 
1?oat  for  the  removal  of  logs  and  snags  brought  in  by  the  winter  fresh- 
ets, and  tor  keeping  the  contraction  and  shore  protection  works  in  re- 
pair, is  estimated  at  $6,000, 

j:ng  92 89 
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APPR  0PRIATI0N8. 


March  3,  1833 $5,000 

June  15,   1$U,  for  ClioetawLat- 

cbce  and  Holmes  ri wra 10, 000 

June23,  1874 5,000 

March  3,  1875 5,000 

Augnftt  4,  1876 5,000 

March  3,  1879 5,000 

June  14,  1880 7,000 


March  3,  1881 $10,000 

August  2,  1882 18,000 

Julys,  1884 15,000 

August  5,  1886 15,000 

August  11,  1888 10,000 

September  19,  1890 t  12, 500 

Tdtal 107,500 


OPERATIONS  TO  JUNE  30,  1891. 

Operations  have  been  confined  almost  exclusively  to  the  removal  of 
the  great  accumulation  of  logs  and  snags  from  the  channel,  and  over- 
hanging trees  from  the  banks,  and  to  providing  and  maintaining  the 
necessary  plant  for  this  work. 

The  section  of  the  river  between  its  mouth  and  (^aryville  having  been 
sufficiently  improved  to  accommodate  the  small  commerce  thereon,  the 
work  during  recent  years  has  been  mainly  carried  on  between  Cary- 
ville  and  Geneva,  but  some  work  has  also  been  done  between  Geneva 
and  Pate  Landing. 

The  imperfect  improvement  accomplished  has  resulted  in  great  bene- 
fit to  navigation.  Steamboats  now  run  at  all  stages  of  water  between 
Geneva  and  Caryville,  but  at  low  water  full  loads  can  not  be  carried, 
and  they  are  much  delayed  by  sand  bars,  which  can  be  readily  deep- 
ened if  sufficiently  large  appropriations  are  made  therefor. 

WOBK  DONE  DXJEINa  PAST  FISCAL  TEAB. 

Assistant  Engineier  J.  E.  Turtle,  in  local  charge  of  the  improvement, 
reports: 

At  the  beginning  of  the  fiscal  year  a  party  waa  at  work  remo\ing  obstnictionB  to 
navigation  under  the  approved  project.  This  work  was  con  tinned  until  December 
10,  1891,  when,  owing  to  high  water,  work  was  6asi>cudcd  and  the  property  Btored. 

Dnring  the  high- water  mouths  a  stern  wheel  and  nuichinery  were  put  on  the 
snag  boat. 

Oh  May  24,  1892,  work  of  removing  obstrMntions  was  ri\snmcd. 

Work  performed  was  as  follows: 

Snags  removed  from  channel 2, 142 

Overhanging  trees  removed  from  bank.<i 386 

Logs  on  bank  cut  up 456 

Stumps  removed  level 4 

The  alterations  made  to  the  snag  boat,  including  machinery  and  atom  wheel,  an- 
swer the  purpose  for  which  they  were  intended,  and  will  do  much  to  haaten  the 
work. 

Many  of  the  snags  removed  were  very  large,  and  had  to  be  broken  up  with  dyua- 
niite  before  they  could  be  handled. 

Results. — The  work  accomplished  during  the  fiscal  j'ear  ending  June  30,  1892,  haa 
made  ])088ible  the  passage  of  boats  between  Geneva  and  Caryville  during  low  water 
without  danger,  and  the  passage  of  rafts  on  stages  6  inches  above  low  water.  Dnring 
November  of  1891  the  boats  ran  at  night  on  a  stage  15  inches  above  low  water.  This 
was  not  due  to  an  increase  of  depth^  but  to  the  removal  of  very  bad  obstructions 
from  the  channel,  making  it  possible  for  boat-s  to  follow  the  deep  water.  Ko  works 
of  contraction  have  yet  been  undertaken,  and  the  depths  on  the  various  shoal  bar^^ 
is  the  same,  or  abont  22  inches  at  very  low  water. 

RECOMMENDATIONS  AND  ESTIMATES. 

I  concur  in  the  following  recommendations  and  estimates  by  Assi 
ant  Engineer  J.  E.  Turtle: 

The  adopted  plan  calls  for  the  remov«il  of  obstructions  and  for  deepening  sand  bi 
by  works  of  contraction  and  shore  proti-ction.    Up  to  date  work  has  been  con^ 
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to  the  fiiBt  Teqnirement  of  this  project,  but  this  is  now  so  far  ftdvanoed  that  the 
deepening  of  the  sand  bars  can  be  undertaken. 

The  plan  of  improvementi  therefore,  for  the  fiscal  years  ending  Jane  30,  1893,  and 
1894,  will  consist,  during  the  first  stages  of  low  water,  in  removing  any  new  obstruc- 
tions that  may  have  been  brought  into  the  channel  by  freshets,  and  then  in  con- 
tinuing work  upon  the  shoal  ^ars.  •  There  will  be  required  each  year  a  certain 
amount  of  maintenance  work.  This  will  delay  the  contraction  works,  with  the 
plant  now  on  hand,  and  as  there  are  several  bars,  all  requiring  improvement,  it 
would  be  well  to  increase  the  plant  by  building  a  pile-driver,  placing  upon  this  the 
hoisting  engine  now  at  Fort  McRee,  and  the  boiler  taken  from  the  snag  boat.  With 
this  plant  both  classes  of  work  could  continue  at  all  times  during  suitable  stages  of 
water,  and  after  the  two  seasons  the  work  would  be  so  far  advanced  that  the  suag 
boat,  with  its  pile-driver,  could  keep  up  with  it.  With  such  a  plant  $30,000  can  be 
profitably  expended  during  the  fiscal  year  ending  June  30,  1804. 

Money  statement. 

July  1, 1891,  balance  unexpended $12, 070. 40 

June  30, 1892,  amount  expended  during  fiscal  year 6, 748. 68 

July  1, 1892,  balance  unexpended 5,321.72 

July  1, 1892,  outstanding  fiabiUties 829.99 

July  1,1892,  balance  available 4,491.73 

,  Amount  appropriated  by  act  approved  July  13, 1892 12, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 16, 991. 73 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 1894    30, 000. 00 
/  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Capts.  J.  D.  Jenkins  and  A.  F.  Tatom,  of  Geneva,  Ala.,  report  the  following  c<$m- 
mercial  statistics  for  the  year  ending  June  30,  1892 : 


SterD-wfaecil  steam- 

Beris- 
teren  ton- 
nage. 

Draft  of  water. 

Paseen- 
Rera. 

Round 
trips. 

Between— 

boats. 

Light. 

Loaded. 

Dexter «... 

122.24 
34.00 
39.87 

Inehu. 
24 
20 
16 

InehM. 
48 
40 
82 

40 

100 

36 

70 

156 

67 

3 

Genera  and  Gary  ville. 
Do. 

TiraaO 

Mary  Alice 

Do. 

Geneva  to  Fato  Landincf. 

Freight  carried. 


Tons. 


Cotton,  9,555  hales 2,360 

Fertilizers,  31,545  sacks 3,030 

Hides,  10  packages 2i 

I'ive  stock,  174  head 65i 

SJJttber,  3,500  feet  B.  M 8 

™7^ion8 2,207 

SF^m  16,800  sacks 7,955 

^«cellaneou8  freight 300 

I'Upentine  and  rosin,  773  harrels 173 

Zu^'  98 hales 4i 

^'»  i,195 sacks. llli 

Total 16,2161 

^*i»nated  value,  in  round  numhers,  $1,188,665. 

^^^Idition  to  the  steamboat  business  reported  above,  a  large  quantitj'  of  logs  and 
^nd  hewn  timber  is  transported  to  mills  on  the  river,  and  to  the  Pensacola 

^^Xxx  ***  impracticable  to  obtain  accurate  statistics  of  the  lumber  business,  but  the 
^    «f  the  lumber  transported  by  river  is  estimated  at  not  less  than  $1,100)100% 
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P7. 

IMPROVEMENT  OF  HARBOR  AT  PENSACOLA,  FLORIDA. 

PLAN  OF  IMPROVEMENT. 

The  present  plan  of  improvement  was  adopted  in  accordance  ^ 
tbe  recommendations  contained  in  the  report  of  tlie  Board  of  Engin 
for  fortifications  and  for  river  and  harbor  improvements,  dat^  1 
ruary  12, 1881,  and  printed  in  the  Annual  Eeport  of  the  Chief  of  E 
neers  for  1881,  page  1177. 

The  project  provided  for  dredging  a  channel  300  feet  wide  an< 
feet  deep,  at  mean  low  water,  across  the  inner  bar,  for  tlie  tempoi 
relief  of  navigation,  and  for  protecting  the  shore  line  near  Fort  Mc 
from  further  abrasion  by  the  construction  of  jetties  and  works  of  si 
protection,  with  the  view  of  preventing  further  injurious  changes  in 
tidal  currents,  and  also  of  retaining  the  position  for  defensive  pnrpc 

At  til  at  time  the  mean  low- water  depth  on  the  inner  bar  was 
feet.  Between  1881  and  1886  the  inner-bar  channel  was  dredge 
various  times,  and  in  the  Latter  year  it  was  reported  that  a  channel 
feet  wide  and  24  feet  deep  had  been  obtained. 

The  further  iojurious  abrasion  of  the  shore  line  near  Fort  McRe« 
stopped  by  the  construction  of  two  groins  of  stone  and  concrete,  ne 
at  right  angles  to  the  shore  line.  The  groins  were  completed  in  A] 
1890. 

In  the  spring  of  1890  another  survey  of  the  entrance  to  the  haj 
was  made,  which  showed  that  the  channel  across  the  inner  bar 
shoaled  since  1386  from  the  reported  depth  of  24  feet  to  a  depth  of 
feet.  On  January  17,  1891,  the  report  of  this  survey  was  referred 
Board  of  Engineers  appointed  to  assemble  at  Pensacola,  Fla.,  to  cons 
and  rejjort  upon  the  improvement  of  the  harbor.  Tb«  rejwrt  of 
Board  is  dated  July  16, 1891,  and  is  printed  in  the  Annual  Eepoi 
the  Chief  of  Engineers  for  1891,  page  1723. 

The  plan  of  improvement  recommended  by  the    Board,  with 
reasons  therefor,  is  sufficiently  indicated  by  the  following  extracts  fi 
their  report: 

6.  CHARACTER  OF  BAR  AND  CHANGES. 


The  depth  of  water  on  the  outer  bar  since  the  time  of  authentic  surveys  has 
mained  constant  at  about  22  feet.  Previous  to  the  dredging  done  in  accordance  i 
the  ])roject  of  1881  there  was  a  depth  of  19.5  feet  across  the  inner  bar.  This  was 
creased  in  1886  to  24  feet,  with  a  width  of  120  feet.  The  growth  of  the  Mi< 
Ground  has  caused  shoaling  to  take  place  in  that  channel,  until  there  remain 
present  a  low-water  depth  of  19.6  feet,  which  is  practically  that  which  existed  p 
to  improvement.    The  depth  of  water  on  the  three  principal  shoals  htta  not  chanj 

7.    COMMERCE. 

The  commerce  of  Pensacola  for  the  calendar  year  1890  amounted  to  about  $5,000. 
the  principal  exports  consisting  of  cotton,  naval  stores,  timber,  and  lumber,  ano 
imports  of  fruit  and  fertilizers. 

Over  300,000,000  feet  of  timber  and  lumber  were  shipped  during  the  year. 

Pensacola's  foreign  sailing  tonnage  exceeds  that  of  all  the  other  Gulf  ports  < 
bint'd,  including  New  Orleans. 

Col.  W.  D.  Chiploy,  vice-president  of  the  Pensacola  and  Atlantic  Railway  C 
pany,  in  reports  appended  hereto,  states  that  a  movement  is  now  fairly  sta 
through  wliicli  Pensacola  will  export,  in  addition  to  the  cotton,  naA^al  stores, 
timber  nientit)ued,  coal  and  iron  from  tlic  mines  of  Alabama,  railroad,  bridge, 
house,  and  shipbuilding  material,  etc.  He  further  states  that  Pensacola  is  be 
ning  to  send  cotton  goods^  machinery,  and  western  produce  of  every  kind  to 
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Am^^cas  south  of  us,  which  shipments^  he  adds,  will  be  largely  increased  under  the 
poli<5 J  of  reciprocity. 

A.:tf^er  the  deepening  of  the  inner  bar  in  1881-86  the  commerce  of  the  port  was 
lar^^sly  augmented,  and  the  class  of  vessels  entering  the  harbor  much  improved. 
8li<»£ft.3iug  has  since  taken  place,  and  during  the  past  year  vessels  have  been  detained, 
aXtioxr  loading,  from  one  to  five  weeks  before  being  able  to  go  to  sea.  A  number  of 
ves^^ls  went  aground  on  the  inner  bar,  while  a  large  number  were  obliged  to  put  to 
sea  ^%^?nth  incomplete  cargoes.  Owing  to  the  increased  commerce  of  the  port  the  ncces- 
sit>^  iTbr  deep  water  is  greater  than  before  the  first  improvement  was  made.  It  is 
V!»-t\  wMMAted  that  a  reduction  of  from  8  to  20  per  cent  in  freight  rates  would  follow  an 
iucz'^Ase  of  the  navigable  depth  to  26  feet. 

lt>  ^v?ill  l>e  seen  that  Peusacola  has  better  natural  conditions  for  deep  water  than 
aii>'  other  Gulf  port.  Existing  railroads  are  extending  their  linos,  and  new  roads, 
proJ^>cted  or  in  process  of  construction,  will  aftbrd  ample  facilities  for  commnnica- 
tion.  -^with  the  interior.  The  importance  of  Pensacola,  from  a  military  and  naval 
et^s^rft  cXpoiut,  has  long  been  recognized,  and  considerations  of  defense,  as  well  as  those 
jfov^^med  by  commercial  necessities,  demand  the  improvement  of  the  entrance  to  its 
harl3C3r. 

8.   PLAN  OF  IMPROVEMENT. 


3  method  of  obtaining  deep  water  across  the  bar  at  the  entrance  to  Pensacola 
«)r  by  dredging  was  tried  between  1881  and  1886,  there  hawing  been  obtained  in 
tlio   isfctter  year  a  channel  120  feet  in  width  and  24  feet  in  depth. 

-A.1  -t  liongh  only  five  years  have  elapsed  since  then,  the  growth  of  the  Middle  Ground 
A<^<1  CSaacns  bhoals  has  been  so  rapid  that  the  depth  of  water  in  the  bar  channel  has 
^^  rc^sfc^y  been  reduced  to  that  prevailing  prior  to  the  original  improvement. 

T<:»  obtain  over  the  inner  and  outer  bars  by  dredging  a  channel  2-1:  feet  deep  and 
^^  :^^et  wide  will  cost,  in  round  numbers,  $190,000,  and  will  require  an  annual  ex- 
P^^**«^  iture  of  $30,000  thereafter  for  its  maintenance. 

-A.    S33ore  permanent  channel  would  donbtless  be  one  in  the  direction  of  the  ebb  flow 
aoro^i^the  outer  end  of  Caucus  Shoal,  but  to  obtain  this  by  dredging,  would  cost,  in 
^^  '^■^^  <inumbers,  $357,000,  and  its  self-maintenance withontjetties  to  insure  tidal  scour 
**^jj     ~^o  protect  the  channel  from  the  inflow  of  sand  is  doubtful. 
.     "^*^^re  remains,  then,  the  method  of  improvement  by  jetties,  aided,  if  necessary, 

?L»^*  Tedging. 
,-- ■* '*^^?'  further  eastward  advance  of  Caucus  Shoal  and  southward  advance  of  the  Mid- 
^  *^  ^^  round  Shoal  should  be  arrested,  and  the  ebb  and  flood  flow  should  be  united 
'JlJ-  "fc  rained  across  the  bar  in  a  favorable  direction, 
"^j*^  ^  location 4)f  the  western  jetty  is  fixed  by  the  shore  line,  the  present  channel, 
^«  **  ^lie  direction  of  tidal  flow  across  the  bar.  It  now  becomes  necessary  to  so  locate 
^^^^  ^swtern  jetty  as  not  only  to  arrest  the  westward  travel  of  sand  along  the  beach 
^j^5^^^*3ta  Rosa  Island,  but  to  obtain  in  the  jetty  channel  the  greatest  tidal  scour  prac- 
»*^"i*^^e  without  injury  to  the  jetties  themselves  or  to  the  present  favorable  tidal 
s^^t^tteofthebay. 

*  «  •  *  •  «  • 

9.   DESCRIPTION  OF  JETriKS  AND    ORDER   OF   CONSTRUCTION. 

tii^  ^®  proposed  to  build  the  shore  arm  of  the  western  jetty  up  to  high  water ;  from 
br-om^  ^^'^^^^^^  *^  ^  point  5,000  feet  from  the  shore  end  of  the  jetty  the  crest  should  be 
fe^^^^^*  **P  ^  *^^®  mean  height  of  the  beginning  of  ebb  outflow;  for  the  next  4,300 
to  "t^  ^lie  crest  should  be  brought  up  to  mean  low  water,  from  which  point  it  will  sink 

»j»j^^  foundation  course. 
tik^   ^ Lahore  arm  of  the  eastern  jetty  should  be  built  up  to  high  water;  the  crest  of 
cocidL^%  will  then  sink  within  a  distance  of  1,200  feet  to  the  level  of  the  foundation 

It    ^*- 

lOO  «^*  proposed  to  construct  the  jetties  with  a  foundation  course  of  brush  mattresses 
it  in  width,  and  a  superstructure  of  rubblestone  capped  with  concrete. 


sUp.^-^  estimated  cost  of  the  improvement,  which,  in  round  numbers,  is  $1,830,000, 

of  t;^?^~^^  *^**  money  is  regularly  and  adequately  supplied.     Without  this  the  cost 

^      ^  work  will  be  larirelv  increased  and  its  success  rendered  doubtful.     *     *     * 


to^  ^der  date  of  August  3,  1891,  the  report  of  the  Board  was  referred 
11^^  *^^e Division  Eugiueer,  Southwest  Division,  for  remark.    Hisindorse- 


t  was  as  follows  : 


pectfully  returned  to  the  Chief  of  Engineers. 
«  estimated  cost  of  obtsiiniug  24  feet  of  water  by  dredging  is  $199,000,  and  its 
^al  maintenance  is  estimated  at  $30,000. 


k- 


tV 
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The  estimated  cost  of  the  proposed  low  Jetties  is  $1,800,000,  while  the  final  cost 
will  probably  be  considerably  grater.  At  3  per  cent  the  annnal  interest  on 
$1,800,000  would  be  $54,900,  much  exceeding  the  estimated  cost  of  maintenance  of  a 
dredged  channel. 

In  view  of  these  figures,  and  of  the  success  thus  far  obtained  in  the  maintenance 
of  the  Sandy  Hook  Channel,  I  think  that  the  improvement  should  be  continued  by 
dredging,  until  it  is  found  that  $50,000  a  year  will  not  maintain  a  channel  after  it  is 
once  completed. 

On  November  12, 1891,  the  Board  submitted  a  supplementary  report, 
in  which  it  is  stated : 

Inasmuch  as  the  plan  of  improvement  recommended  by  the  Board  contemplates  an 
expenditure  of  $1,830,000,  the  annnal  interest  on  which  at  3  per  cent  ($54,900),  ex- 
ceeds the  estimated  annual  cost  of  maintenance  of  the  dredged  channel,  the  Board 
desires  to  set  forth  more  fully  the  reasons  which  compelled  the  rejection  of  the  plan 
of  improvement  by  dredging  alone,  and  the  substitution  of  the  plan  of  improvement 
by  jetties. 

That  a  dredged  channel  across  the  inner  and  outer  bars  at  Pensacola  will  not  be 
self-maintaining  has  been  demonstrated  by  experience.  So  few  surveys  of  the  bar 
have,  however,  been  made  that  it  is  not  possible  to  determine  the  rate  at  which  the 
shoaling  has  taken  place,  and  therefore  for  the  purposes  of  estimating  the  cost  of 
maintaining  a  dredged  channel  the  rate  of  shoaling  as  shown  by  a  comparison  of  the 
surveys  of  1886  and  1890  was  assumed.  It  is  probable,  however,  that  the  volume  of 
sand  moved  in  the  ship  channel  dnring  that  period  was  many  times  that  det-ermined 
by  the  method  ontlinod.  On  the  South  Atlantic  coast,  at  Cumberland  Sound,  where 
the  bar  is  composed  of  material  somewhat  similar  to  that  at  Pensacola,  storms  of  a 
few  days'  duration  have  caused  a  shoaling  of  3  feet  and  more  in  the  ship  channel, 
while  at  other  times  storms  of  equally  short  duration  have  produced  as  great  a  8C4>ur. 
It  is  possible  that  as  great  and  sudden  changes  have  taken  place  at  Pensacola. 

On  ocean  bars  composed  of  coarse  sand  or  gravel  dredging  alone  has  in  some  in> 
stances  proved  successful,  but  on  the  bar  at  Pensacola,  composed  of  very  tine  sand, 
easily  placed  and  held  in  suspension,  no  such  satisfactory  results  can  be  expect-eil. 
An  nnjettied  channel  is  moreover  liable  to  be  blockaded  in  a  few  days  or  pernaps  in 
a  few  hours  bv  a  heavy  dtorm,  while  roagh  weather  might  prevent  dredges  from 
affording  relief.  If  the  port  of  Pensacola  is  to  offer  adequate  facilities  to  it>s  ship- 
ping, it  IS  imperative  that  the  depth  of  water^'on  the  bar  shall  not  be  liable  to  sudden 
fluctuations,  and  the  great  advantages  which  would  accrue  to  the  shipping  by  hav- 
ing a  permfinent  and  straight  channel  of  probably  a  greater  depth  than  24  feet,  in- 
stead of  the  present  crooked  channel  with  a  probable  depth  during  a  considerable 
part  of  the  year  of  much  less  than  24  feet,  make  it  necessary  that  the  plan  of  im- 
provement by  jetties  should  be  adopted,  and  the  Board  can  not  therefore  recommend 
a  plan  of  improvement  which  has  already  proved  a  failure,  which  can  at  best  give 
only  temporary  relief,  and  which  may  permit  the  blockade  of  the  harbor  dnring  the 
busiest  season  of  the  year,  and  thus  greatly  and  unnecessarily  retard  the  develop- 
ment  of  the  port  and  seriously  injnre  its  commerce. 

APPROPRIATIONS. 


June  18, 1878 $20,000 

March  3, 1879 10, 000 

Juno  14, 1880 40,000 

March  3. 1881 20,000 

August  2, 1882 50,000 

July5,1884 55,000 


August  5, 1886 20,000 

August  11, 1888 35,000 

September  19, 1890 25,000 

Total 275,000 


OPERATIONS  TO  JUNE  30,  1891. 

Work  has  been  carried  on  at  intervals  since  1879,  but  at  no  time  has 
the  money  available  been  sufficient  to  complete  the  work  contemplated 
by  the  project.  In  1879-'80  the  wrecks  obstructing  the  channel  were 
removed.  In  April,  1890,  two  stone  and  concrete  groins,  for  preventing 
the  further  abrasion  of  the  shore  line  at  Fort  McRee,  were  completed, 
and  have  so  far  accomplished  the  purpose  for  which  they  ^^ere  built. 
Dredging  was  done  at  various  times  between  1881  and  1886,  at  which 
time  a  channel  120  feet  wide  and  21  feet  deep  across  the  inner  bar  was 
reported. 
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WORK  DONE  DURING  PAST  FISCAL  YEAR. 

Assistant  Engineer  J.  E.  Turtle,  in  local  charge  of  tlie  work,  reports 
as  follows : 

At  the  beginniDii:  of  the  fiscal  year  dredging,  under  the  agreement  with  the  buc- 
tion  dredge  Bayley  in  June,  1891,  had  just  started.  The  Government  agreed  to 
employ  the  dredge  not  less  than  forty-five  days.  After  "being  employed  from  June 
28  to  July  16,  1891,  much  of  which  time  was  lost,  owing  to  ba<l  weather,  she  broke' 
faer  main  pump  shaft,  was  recalled  to  Port  Eads,  and  dredging  under  this  agreement 
was  BtU»pended.  Work  done  by  the  Bayley  was  confined  to  the  inner  bar  chan- 
nel and  between  the  21-foot  curves.  The  depth  over  the  shoalest  portion  of  this 
channel  area  was  increased  about  1.5  feet,  which  has  since  shoaled  at  least  half  of 
this  increase. 

The  total  work  done  by  the  Bayley  was  ae  follows : 

Cubic  yards  dredged  from  inner  bar 14, 151 

Total  cost  of  dredging '. jf!7,839.23 

Cost  per  cubic  yard 0. 554 

Considerable  work  has  been  done  on  the  cement  tests.  Samples  have  been  broken, 
which  now  complete  the  testa  of  briquettes  from  one  week  to  over  two  years  old. 

RECOMMENDATIONS  AND  ESTIMATES. 

For  the  reasons  given  in  the  foregoing  quotations  from  the  reports  of 
the  special  Board  of  Engineers,  the  estimate  of  $500,000  for  beginning 
the  permanent  improvement  of  the  harbor  by  dredging  a  straight  chan- 
nel across  Caucus  Shoal  and  preserving  the  same  by  jetties,  which  was 
submitted  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1891,  is 
renewed. 

Money  statement, 

July  1, 1891,  balance  unexpended $25, 569. 96 

June  30,  ISSfe,  amount  expended  during  fiscal  year 11, 380. 52 

July  1, 1892,  balance  unexpended 14, 189. 44 

July  1, 1892,  out«tanding  liabilities 325.50 

July  1, 1892,  balance  available 13,863.94 

Amount  appropriated  by  act  approved  July  13,  1892 75, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 88, 863. 94 

i  Amount  that  can  be  profitably  expended  in  fiscalyear  ending  June  30, 1894  500, 000, 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  following  statement  of  the  business  of  the  port  of  Pensacola  for  the  fiscal 
year  ending  June  30,  1892,  is  furnished  by  the  collector  of  customs : 

Exports  to — 

Foreign  ports $2,982,246.00 

Coastwise  ports 976,637.00 

Total 3,958,883.00 

Imports  from — 

Foreign  ports 64, 1 71 .  00 

Coastwise  ports 36,921.00 

Total '. 101, 092.  (X) 

Duties  on  Imports  and  miscellaneous  collections 27,  353. 92 

■  1...  ■■      ■   m^ 
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Vessels  entered  from — 

ForeigD  j>ort8 

Coastwise  ports 

Total 

Vedsels  cleared  for — 

Foreign  ports 

Coastwise  ports 

Total 

Number  of  vessels  employed  in  traffic  of  port: 

Steam 

Sail 

Total 


• 


P8. 

IMPROVEMENT   OF  ESCAMBIA   AND    CONECUH   RIVERS,   FLORIDA  A^ 

ALABAMA. 

PLAN  OF  IMPROVEMENT. 

The  Escambia  and  Coneculi  rivers  are  actually  one  river,  that 
'tioii  of  the  river  irom  its  headwaters  in  southeastern  Alabama  to 
Florida  and  Alabama  State  line  being  called  the  Conecuh  River, 
the  portion  in  Florida,  61  miles  long,  being  called  the  Escambia  Bi^ 
It  empties  into  Escambia  Bay,  which  is  itself  an  indentation  from  PerB. 
cola  Bay.  Fully  50  per  cent  of  the  immense  quantity  of  timber  shipx^^^^ 
from  Pensacola  Harbor  is  cut  on  lands  tributary  to  the  river  and  ^ 
floated  down  in  rafts  to  Pensacola  Harbor.  _ 

The  present  plan  of  improvement  was  adopted  in  accordance  v«^^"-*^ 
the  recommendations  contained  in  the  reports  of  the  examinations  ^^^^ 
surveys  of  the  rivers,  printed  in  the  Annual  Report  of  the  Chief  of  I^HSn- 
gineers  for  1879,  pages  843  and  852. 

The  project  provides  for  the  improvement  of  the  river  from  its  mo 
to  Indian  Creek,  in  Alabama,  an  estimated  distance  of  293  miles 
the  removal  of  logs  and  snags  from  the  channel  and  overhanging  t: 
from  the  banks,  by  excavating  rock  shoals,  by  deepening  sand  \^^ 
by  works  of  contraction  and  shore  protection,  and  by  dredging  a  cl 
nel  through  the  bar  at  the  mouth  of  the  river. 

The  object  of  the  improvement  is  to  facilitate  the  movement  of 
logs  and  timber  rafts  down  the  river,  and  to  afford  at  the  same  tii 
suitable  channel  for  steamboat  navigatioh.    The  value  of  the  lun3 
annually  transported  on  the  river  is  estimated  at  over  $1,500,000. 

In  order  that  the  rafting  business  may  be  carried  on  safely    f^^^" 
profitably,  it  is  necessary  that  the  river  should  be  kept  fairly  free  fr^c^^ 
logs  and  snags.    This  requires  the  maintenance  of  an  efficient  sii^^*^' 
boat.  , 

In  the  fall  of  1889  a  channel  60  feet  wide  and  6  feet  deep  was  dred^^^ 
through  the  bar  at  the  mouth  of  the  river  by  means  of  the  centrifug:^^ 
sand-pump  belonging  to  the  snag  boat.    This  channel  has  since  shoaleu -^^ 
and  it  is  very  desirable  that  a  sufficient  amount  should  be  appropriat4i^^ 
to  enable  a  cut  75  feet  wide  and  8.J  feet  deep  to  be  made. 

The  harbor  tugs  can  not  now  cross  the  bar  and  enter  the  river  tc^ 
reach  the  rafts  and  tow  them  to  Pensivcola.    The  raits  are  floated 


lilscambia  River: 

jaiarch  2,  1833 $5,000 

uly  2,  1836 5,500 

TuneU,  1880  ...., 8,000 

"  3,1881 5,000 

fuly  5,  1884 3,000 

LUguflt  2, 1882 12,000 
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iT^n  over  the  bar  aiid  fastened  to  timber  stands  in  the  bay,  where 
V*  are  exposed  to  suddeu  storms.  A  considerable  animai  loss  of 
LT)er  and  money  is  thus  occasioned. 

APPROPRIATIONS. 

For  Escambia  and  Coneculi  rivers : 

July  5,  1884 $12,000 

An  gust  5, 1886 12, 000" 

August  11, 1888 10,000 

September  19,  1890 7, 500 

Total 80,000 

OPERATIONS  TO  JUNE  30,  1891. 

lie  above  appropriations  have  been  expended  in  providing,  main- 
L:Miig,  and  renewing  the  necessary  working  plant  and  in  removing, 
b  large  extent,  the  accumulated  logs  and  snags  from  the  channel 
overhanging  trees  from  the  banks,  from  the  mouth  of  the  river 
[71iompson  Cut-off,  a  distance  of  133  miles;  in  keeping  the  channel 
1^  free  from  logs  and  snags  brought  in  by  the  winter  freshets,  and 
"%^ce  dredging  a  channel  through  the  bar  at  the  mouth  of  the  river 
^«rmit  the  passage  of  towboats  drawing  not  over  5  feet  of  water. 

WORK  DONE  DUBINa  PAST  FISCAL,  YEAB. 

I-  assistant  Engineer  J.  E.  Turtle,  in  local  charge  of  the  improvement. 


t^  'the  beginning  of  the  fiscal  year  a  party  was  at  work  removing  obstructions  from 
^laannel  as  per  approred  project.  Work  daring  the  year  was  confined  to  that 
>\c3n  of  the  river  lyin^  between  Molino,  Fla.,  and  Harold  Mill,  Ala.^  a  distance  of 
^iles.  Active  operations  continued  until  December  16, 1891,  when,  owing  to  high 
^x-,  they  were  suspended,  an^l  the  property  and  plant  placed  in  charge  of  a  watcn- 
^«  Work  was  again  resumed  on  May  20,  1892. 
^OTk  performed  during  the  year  was  as  follows : 


removed  from  channel 3, 523 

'*"laanging  trees  from  banks , .        56 

***p8  removed,  level , 144 

r«  en  banks  cut  up 1, 015 

'^'^l  removed  from  channel cubic  yards . .         19 


«W«. — ^The  work  accomplished  duriug  the  fiscal  year  ending  June  30,  1892,  has 
flt;^  in  removing  all  the  bad  snags  from  the  channel  between  Molino  and  Harold 
^»  s  distance  of  about  60  miles,  and  making  the  passage  of  rafts  on  stages  2  feet 
^^  low  water  practicable  and  safe  over  this  portion,  which  was  considered  to  be 
'^V'^rst  on  the  river. 

BECOMMENDATIONS  AND  ESTIMATES. 

^^oncur  in  the  following  recommendations  and  estimates  of  Assistant 
grineer  J.  E.  Tuitle : 

^^  some  time  to  come  the  commerce  on  this  river  will  be  restricted,  In  my  opin- 
.  ^-Imost  entirely  to  the  transportation  of  lumber.  Therefore  that  part  of  the 
^^<5t  calling  for  the  improvement  of  the  shoals  and  bars  need  not  ue  now  at- 
*1>ti«d,  and  the  removal  of  obstructions  should  be  directed  mainly  to  providing  a 
^  T^sissage  to  rafts.  The  opening  of  a  channel  through  the  bar  at  the  mouth  is  an 
^*^.^tant  feature  of  the  improvemont. 
/*  ^^  expected  that  the  alterations  to  the  snag  boat  will  be  made  during  the  present 

*'  is  recommended  that  h  suflflciently  large  appropriation  may  be  made  for  the  fis- 
^*  year  ending  June  30,  1894,  to  enable  an  8J-foot  channel  to  be  dredged  through 
J*  «>ar  at  the  mouth  of  the  river  at  an  estimated  cost  of  $12,000,  as  well  as  to  con- 
"^^^  Bnagging  operations,  at  an  annual  cost  of  $6,000,  or  of  $12,000  for  two  years. 
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Money  statement 

July  1,  1891,  balance  unexpended $7, 05^- 

Amount  received  from  settlement  by  Third  Auditor  of  error  iu  account 

(R.  L.  Hoxie^  captain  of  engineers,  U.  S.  Army.) 22. 

7, 074. 9^ 

June  30,  1892,  amount  expended  during  fiscal  year . . .- 4, 403. 8^ 

July  1,  1892,  balance  unexpended 2, 671.08 

July  1,  1892,  outstanding  liabilities 52108 

July  1,  1892,  balance  available 2,150.00 

Amount  appropriated  by  act  approved  J nly  13, 1892 8, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 10, 150. 00 

(  Amount  that  can  he  profitably  expended  in  fiscal  year  ending  J  uue  30, 1894  24, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acto  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Capt.  J.  S.  Stanton  reports  as  follows : 


Stom- wheel  nteaniboat. 

Reeia- 
tered  ton- 
nage. 

Draft  of  water 

Round  trips  from>-- 

Light, 

Loaded. 

£liza  Ann 

12.54 

Inehet. 
10 

Inches. 
24 

Haiold    Hill    to    Stokes 

• 

Landing,   4;  PensacolA  to 
Andalusia,  1. 

Freight  carried. 

Fertilizers tons..         100 

Provisions packages. .         100 

Grain sacks..     1,000 

Miscellaneous  freight packages..        500 

Estimated  weight tons . .         142 

Estimated  value $5, 000 

While  the  steamboat  commerce  of  thiH  rivor  is  iuHiirnitlcauty  the  timber  business  is 
very  large,  amounting  in  the  past  year  to  more  than  50  per  cent  of  the  entire  lumber 
shipment  from  Pensacola,  or  to  about  151,000,000  feet,  B.  M*  (252, 774  tons),  valued 
in  round  numbers  at  $1,510,000. 

The  maintenance  of  the  river  in  good  rafting  condition  and  the  opening  of  a  good 
channel  for  tugs  through  the  bar  at  its  mouth  are  therefore  of  great  value  to  the 
commerce  of  the  country. 


Pg, 

IMPEOVEMEN^r  OF  ALABAMA  EIVER,  ALABAMA. 


PLAN  OF  IMPEOVEMENT. 

The  present  plan  of  improvement  was  adopted  in  accordance  with 
the  recommendations  contained  in  the  report  of  an  examination  and 
partial  survey  printed  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  187G,  page  498. 

The  project  provides  for  obtaining  a  channel  200  feet  wide  and  4  feet 
deep  at  low  water  from  Wetumpka,  Ala.,  to  its  junction  with  the  Tom- 


APPENDIX   P REPORT   OF    CAPTAIN   PRICE. 


1410 


Xifgbee  River,  44  miles  above  Mobile,  Ala.,  an  estimated  distance  of  323 
:miles,  by  the  removal  of  snags,  logs,  etc.,  from  the  channel  and  over- 
^laiiging  trees  from  the  banks  ^  removing  rock  reefs  and  gravel  bars  by 
Wasting  and  dredging,  and  sand  bars  by  works  of  contraction  and  shore 
protection. 

The  normal  width  of  the  upper  portion  of  the  river  is  from  500  to  r>00 
feet  and  of  the  lower  portion  from  700  to  800  feet.  Where  the  river 
has  the  normal  width  the  low-water  depths  in  the  channel  vaiy  from 
8  to  15  feet,  but  where  these  widths  have  been  increased  by  the  erosion 
of  the  banks,  shoals,  bars,  or  reefs  are  found.  The  average  slope  of 
the  low-water  surface  is  about  4  inches  per  mile.  The  maintenance  of 
an  efficient  stern-wheel  snag  boat  is  required  to  remove  the  logs  and 
suags  brought  in  by  the  winter  freshets  each  year. 

Between  1878  and  1883  the  average  annual  appropriations  were 
$24,000,  and  with  this  amount  considerable  snagging  work  was  done 
and  dikes  or  jetties  built  of  brush  and  stone,  rock,  or  pile  work  and 
stone,  were  constructed  at  eight  of  the  most  troublesome  bars,  viz, 
The  Cut-Off,  Haines  Island,  Hobbs  Island,  Yellow  Jacket,  Gardner 
Island,  Hadnot,  Cox,  and  Three  Chutes.  Since  1883  tlie  appropria- 
tions have  only  sufficed  for  the  maintenance  of  a  snag  boat  and  for  an- 
nual snagging  operations.  A  great  deal  of  useful  work  ha«,  however, 
been  accomplished  by  the  removal  of  logs  and  snags  from  the  channel 
and  by  cutting  the  overhanging  trees.  Many  of  the  shoal  places  in  the 
river  are  caused  by  the  accumulation  of  sand  and  gravel  about  sunken 
logs  and  snags,  and  a  number  of  the  troublesome  bars  have  been  per- 
manently improved  simply  by  the  removal  of  these  obstructions,  with- 
out I'esorting  to  jetties  or  dikes. 


APPROPRIATIONS. 


June  18,  1878 $25,000 

March  3, 1879 30,000 

June  14,1880 25,000 

March  3,  1881 20,000 

August  2, 1882 20,000 

July5,  1884 10,000 


Augusts,  1886 $15,000 

Augusta,  1888 20,000 

September  19,  1890 20,000 

Total 185,000 


OPERATIONS  TO  JUNE  30,  1891. 

An  efficient  stern-wheel  snag  boat  had  been  maintained,  and  the 
channel  had  been  kept  reasonably  free  from  logs  and  snags.  Previous 
to  1883  eight  of  the  most  troublesome  bars  were  improved  by  contrac- 
tion works.  Since  that  date,  however,  the  appropriations  have  not 
sufficed  for  keeping  these  works  in  proper  repair,  and  most  of  them 
now  need  renewal. 


WORK  DONE  DURING  PAST  FISCAL   YEAR. 

Assistant  Engineer  C.  B.  Percy,  in  local  charge  of  the  improvement, 
reports  as  follows: 

At  the  openiuff  of  the  fiscal  year  of  1891-^92,  the  crew  of  the  snag  boat  Twining 
-was  engaged  in  cleaniDg  the  river  above  Montgomery  to  the  junction  of  the  Coosa 
and  Tallapoosa  rivers.  This  work  was  completed  in  July,  when  the  party  was 
ordere<l  to  work  over. the  river  from  the  mouth  back  to  Montgomery,  and  by  ()cto1»tn' 
1  had  thoroughly  cleared  it  of  all  obstructions  and  overhanging  timber  from  the 
mouth  to  Gardner  Island,  a  distance  of  230  miles.  At  this  point  an  attempt  was 
made  to  remove  a  portion  of  the  rock  jetty  at  the  head  of  the  island,  but  the  bottom 
of  the  river  below  the  jetty  was  found  strewn  with  rocks,  and  the  extreme  low  stage 
of  the  river  at  that  time  rendering  it  dangerous  to  use  the  Tivininy,  the  work  waa 
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postponed,  aiid  snagging  operations  were  continued  toward  Montgomery.  Tlie  river 
waH  then  lower  than  it  nad  been  in  many  years,  and  its  nayigation  between  Selma 
and  Montgomery  was  very  much  impeded.  On  November  9  a  brush,  log,  and  rock 
jetty  was  started  across  the  chute  behind  Manack  Island  (18^  miles  below  Mont> 
gomery),.at  its  head,  and  during  the  progress  of  the  work  a  gain  of  8  inches  in  depth 
was  obtained.  This  work  was  very  near  completion  when  orders  were  received,  No- 
vember 24,  to  come  up  to  the  '^  Three  Chiites,'^ just  below  Montgomery,  where  steam* 
boats  were  being  very  much  delayed  by  the  scant  depth  at  that  point.  Work  there  was 
commenced  November  28,  the  crest  of  the  bar  was  raked  and  a  gain  of  1  foot  in  depth 
was  obtained ;  the  middle  chute  was  closed  by  felling  timber  into  it,  and  interming- 
ling witlr  the  felled  timber  fascines  of  brush;  a  jetty  to  be  of  piles,  rock,  and  bnisn 
was  started  December  12  at  the  head  of  the  upper  one  of  the  Three  Chutes,  but  only 
twenty-nine  piles  had  been  driven  when  the  the  high-water  season  set  in  and  the 
work  was  finally  suspended  on  December  19.  The  snag  boat  J'allapoosOy  which 
bad  been  temporarily  fitted  up  as  a  pile-driver,  was  towed  up  to  the  city,  and  the 
Twining  proceeded  down  to  the  moutn  of  the  Cahaba  to  get  the  snag  boat  belong- 
ing to  that  river  out  of  it  and  bring  it  to  Montgomery,  returning  to  Montgomery 
December  28.  All  three  boats  were  uien  sent  on  to  Big  Bend,  17  miles  above  tne  city, 
and  on  December  30  the  crew  was  discharged  and  tlie  boats  laid  up  for  the  season 
under  the  charge  of  two  watchmen. 

The  high- water  season  of  1891-'92  being  about  over  the  boats  were  ordered  to  Mont- 
gomery April  28,  1892,  and  the  repairs  needed  on  the  Twining  were  commenced  and 
were  completed  May  21.  The  crew  was  reorganized  and  the  steamer  put  in  com- 
mission May  23,  and,  after  an  inspection  of  the  river,  snagging  operations  were  com- 
menced May  31  at  the  mouth. 

Due  to  the  three  successive  high  freshets  during  the  winter  of  1891-'92  an  extra- 
ordinary number  of  large  heavy  slip- ins  occurred  all  along  the  river  and  the  banks 
caved  very  badly.  On  account  of  this  extra  amount  of  work,  and  also  to  get  through 
the  snagging  operations  as  quickly  as  possible,  so  aa  to  be  ready  to  commence  the 
proposed  permanent  improvements,  authority  was  asked  for  and  granted  to  transfer 
for  the  present  the  Cahaba  log  boat  to  the  Alabama  River  to  work  in  connection 
with  the  Wm,  J,  Twining.  It  was  towed  down  to  Haines  Island,  87  milea  above  the 
mouth,  June  5,  and  at  the  close  of  the  fiscal  year  ending  June  30, 1892,  the  river  from 
its  mouth  to  Tarver  Bar,  a  distance  of  217  miles,  had  been  cleared  of  all  obstructions 
that  were  visible  at  the  then  prevailing  stage  of  water  (3  feet  to  6  feet  above  low 
water),  or  could  be  detected  or  were  reported. 

The  following  is  a  tabular  statement  of  the  work  done : 


Overhanging  trees  felled  and  cut  up «. 

Overhanging;  trees  pnlled  back  and  cut  up 

OverhanKiiiK  trees  trimmed 

Loes  on  banks  cut  up 

Fallen  trees  on  banks  cut  up 

Stumps  on  banks  cut  level 

Logs  and  snags  removed  firom  channel. 

Trees  removed  from  slip-ins 


Total 


3,449 


Rock  bowlders  removed  from  river cubic  yards. . 

Gravel  excavation  by  raking  (estimated) do  — 

Rock  and  brush  jetty  built linear  feet . . 

Brush  used  in  jetty cords. . 

Rock  used  in  jetty cubic  yards. . 

Brush  used  in  closing  middle  of  Three  Chutes /cords. . 

RECOMMENDATIONS  AND  ESTOIATES. 

Should  the  appropriation  of  $70,000  provided  for  in  the  river  ^'™^ 
harbor  bill  now  pending  in  Congress,  be  made,  it  is  proposed  to  f^'^^ 
vide  a  suitable  plant  for  the  expeditious  work  at  the  bars  which  l^^. 
give  trouble  at  low-water  stages.  Judging  from  the  satisfactory eff^^^  I 
produced  by  contraction  works  built  between  1878  and  1883,  no  spe^'  f 
difficulty  will  be  experienced  in  speedily  obtaining  low-water  depth^^, 
from  4  to  6  feet  on  all  the  bars  now  having  less  depths,  provided  sn-^ 
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ciently  large  appropriations  are  made  tx)  enable  the  work  to  be  earried 
on  with  an  efficient  plant  and  a  large  working  force  during  the  low- 
-water  season. 

It  is  estimated  that  $150,000  can  be  profitably  expended  duping  the 
fiscal  year  ending  June  30,  1894. 

Money  statement 

July  ly  1891,  balance  unexpended $17, 555. 78 

Jane  30, 1892,  amount  expended  during  fiHcal  year 10, 541. 56 

July  1, 1892,  balance  unexpended 7, 014. 22 

July  1, 1892,  outBtanding  liabilities , 2,270.76 

Joly  1,1892,  balance  available 4,743.46 

Amount  appropriated  by  act  approved  July  13, 1892 70, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 74, 743. 46 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  150, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  FOR  ALABAMA  RIVER,    ALABAMA. 

The  following  statement  of  the  business  done  by  the  steamers  named  below,  dur- 
ing the  fiscal  year  ending  June  30, 1892,  has  been  compiled  from  statements  fur- 
nished by  Capt.  James  F.  Quill,  agent  of  the  Alabama  River  Line  of  steamers,  and 
by  Capt.  W.  H.  Moore,  manager  of  the  People's  Line  of  steamers,  whose  steamers 
run  between  Mobile  and  Montgomery,  stopping  at  intermediate  landings;  and  by 

^apt.  R.  Harry,  of  the  steamer  Minnie  Lee,  a  trading  boat  plying  between  Mobile 

aiid  landings  on  the  lower  Alabama  River. 


Stern-wheel  8t<iain- 
boata. 


Jfettio  Quill 

.^™*trong* I 


"XTotal 


Reffis- 
terea  ton- 
nage. 


22ri.93 
198.29 
110.88 

196.53 

98.00 


Draft  of  wat«r. 


Light.  Loaded, 


Inches. 
28 
24 
18 

18 

24 


Feet. 
6 

5 
6 


Between — 


Moblo  and  Montgomery 

do '. 

do 


Mobile,  Selma,  and  Montgomery 
Ran  in  lower  river 


Ronnd 
tripH. 


38 
51 
14 

38 


Paaa- 
engers. 


6,370 
6,163 
1, 291 

3,142 


16,975 


*  The  Armstrong  was  bamed  in  November,  1891,  and  the  Alto  took  its  place. 

Freight  carried. 


l^^t^ 


Tons. 


c^^-O-H  (44,288  bales) 11,072 

.p,^^T^^  seed  (114,735  sacks) , 6,984 

H^^'^^iizers  (53,5iJ6  sacks) 5,  359 

jCT^^  and  skins  (1,200  packages) 250 

I  rtX^^^tock  (1,187  head) 399 

4ti^^«r  (213,960  feet) 523 

P^T"^^  (47,981  pieces) 1,371 

f;»!^Ti^ions  (247,253  packages) 35,322 

xuT'^^  (88,505  siMjks) 7,375 

^^o^llaneous  freight  (349,826  packages) , 17,491 

Total ,.., 86,146 

^^tJimated  value  of  above  freight,  in  round  numbers,  $5,254,906. 
•^^  ^  addition  to  the  commerce  carried  on  by  boats,  the  raftiug  business  on  the  river 

-^^^t^  large.     Great  quaiitiHes  of  sawed  and  hewed  timber  and  logs  are  rafte4 

***^xia5iy^  but  no  available  records  of  this  busin 


business  are  kept. 
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* 

P    10. 

IMPROVEMENT  OF  TAXLAPOOSA  RIVER,  ALABAMA. 

PLAN  OP  IM!PROVEMENT. 

The  plan  of  improvement  was  adopted  in  accordance  with  the  recom- 
mendations contained  in  the  repoi't  of  an  examination  and  partial  sur- 
vey of  th^  river,  printed  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1881,  page  1223. 

The  project  provides  for  obtaining  a  navigable  channel  fi^om  its  junc- 
tion with  the  Coosa  River,  where  the  two  rivers  form  the  Alabama 
River,  to  the  Tallassee  Reefs,  2  miles  below  Tallassee,  the  head  of  navi- 
gation, a  distance  of  48  miles;  the  channel  in  open  river  to  be  200  feet 
in  width,  with  a  least  depth  of  3  feet  at  low  water,  and  in  rock  cuts  to 
be  60  feet  wide  and  3  feet  deep  at  low  water;  the  improvement  to  be 
accomplished  by  the  removal  of  snags,  logs,  etc.,  from  the  channel, 
cutting  overhanging  timber  from  the  banks,  by  excavating  rock  and 
gravel  reefs,  and  by  deepening  sand  bars  by  works  of  contraction  and 
shore  protection. 

The  river  generally  presents  long  reaches  of  fine,  open,  navigable 
water,  with  a  width  of  200  to  300  feet  and  a  depth  of  6  to  12  feet. 
When  the  normal  width  is  exceeded  to  any  extent  sand  bars  and  gravel 
or  rock  reefs  are  found,  with  a  low  water  depth  of  only  1  to  2  feet.  The 
banks,  generally,  of  the  'first  30  miles  below  Tallassee,  are  firm  and 
stable,  but  those  of  the  lower  river  are  of  soft,  unstable  material,  which 
yields  readily  to  the  eroding  action  of  the  river  when  unprotected  by 
a  growth  of  brush  or  cane. 

The  river  runs  through  a  continuous  succession  of  rich  bottom  land, 
largely  cultivated.    The  adjacent  uplands  are  of  good  arable  soil,  with        ^ 
the  more  hilly  portions  covered  with  forests  of  fine  pine  timber.    The 
falls  at  Tallassee  furnish  magnificent  water  power,  which  is  now  partly^^^s^ 
utilized  by  extensive  cotton  mills.    The  winter  freshets  bring  larg^^^ 
numbers  of  logs  and  snags  into  the  channel.  ^^"^ 

Any  improvement  effected  will  require  for  its  preservation  the  maii;;:;;-^ 
tenance  of  a  snag  boat  with  its  own  motive  power,  the  cost  of  operatuc^^^ 
which  is  estimated  at  $6,000  per  year.  ^ 

APPKOPRIATION8. 

Augnst  2, 1882 $1B,  OOC 

July  5, 1884 10,  OOO 

Augusts,  1886 7,  5O0 

August  11,  1888 7,  5O0 

September  19,  1890 4,  OOO 

Total "XiJoOO 

OPERATIONS  TO  JUNE  30,   1891. 

The  appropriations  had  only  sufficed  for  the  building,  equipping^  »^^ 
keeping  in  repair  of  a  snag  boat  (without  motive  i)ower),  with  wtr*^" 
snagging  operations  were  carried  on  during  the  low- water  seaso'^* 
The  original  accumulation  of  logs  and  snags  was  removed  from  ^'^ 
channel,  the  most  dangerous  overhanging  timber  cut  down,  and  ^t 
feet  of  temporary  jetty  was  built.  At  the  close  of  the  season's  woric  ^^ 
November,  1889,  there  was  a  fairly  navigable  channel  for  light-dr^^ 
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Steamers  from  the  mouth  of  the  river  to  Oowle  Ferry,  a  distance  of  43 
miles. 

So  far  as  known  no  commercial  use  was  made  of  the  improved  chan- 
nel. 

WORK  DONE  DURING  PAST  FISCAL  YEAR. 

Assistant  Engineer  0.  B.  Percy,  in  local  charge  of  the  improvement, 
J'oports  as  follows; 

Daring  Angnst  aud  September  the  snag  boat  belonging  to  this  improvement  was 
Overhauled  and  repaired  so  far  as  was  necessary  t^  put  it  in  good  working  order, 
^nd  on  October  12  a  crew  was  organized,  the  boat  put  into  commission  and 
^wed  to  the  mouth  of  the  Tallapoosa  River,  and  the  ascent  of  the  river  by  warpiug 
T^as  commenced  with  a  view  of  reaching  Zimmerman  Reef,  38  miles  above  the  mouth, 
^"jiroQgh  which  it  was  contemplated  to  blast  a  channel  60  feet  wide  and  3  feet  deep 

r}p^  water,  according  to  the  present  project. 
^.  ^'be  river  was  found  to  be  so  obstruct^ed  by  the  accumulation  of  logs,  snags,  etc.,  of 
*^«  past  two  years,  and  which  had  to  be  removed  fi-om  all  the  chutes  before  the  boat 
^^uld  paas^  that  the  progress  was  very  slow.  The  ascent  was  continued  until  Novem- 
^^  II,  when  Hallonqnest  Bar,  4  miles  abo«re  the  mouth,  was  reached.  The  chute 
^  *^^  found  so  obstructed,  and  getting  over  the  shoals  so  very  slow  on  account  of  the 
Q^j^^^^uie  low  water,  that  the  effort  to  reach  the  rock  reef  was  abandoned  aud  the  party 
^.j^^fed  to  return  to  the  Alabama  River,  which  was  reached  November  14.  After 
tjj  '^^^ng  the  obstructions  out  of  the  channel  at  the  junction  with  the  Coosa  River, 
^jj^^oat  was  dropped  down  to  Big  Bend,  17  miles  above  Montgomery,  on  the  18th; 
^  ov  ^^^^  putting  the  boat  in  order  the  crew  was  discharged  and  theboat  laid  up  on 

^ember  19,  under  charge  of  a  watchmau. 
-^      «©  obstructions  removed  were  as  follows : 

^1^8®  removed  from  the  channel 18* 

!IVjf«  palled  back  and  cut  up 47 

^^  trimmed 10 

to 

^ith  ^iL*^^®^  of  the  river  were  partially  cleared  and  the  obstruction  at  the  junction 
We^  Coosa,  which  consisted  of  a  very  large  sycamore  and  other  logs  around  it, 

*>5xnoved. 

RECOMMENDATIONS  AND  ESlTMATES. 

.  .*^^  x*iver  and  harbor  bill  now  pending  in  Congress  contains  no  pro- 
vision f^Qj.  continuing  the  improvement  of  the  Tallapoosa  River.    It  is 
presuxir^^  that  the  diseontimiance  of  the  improvement  is  due  to  the  evi- 
<ifSQL  indisposition  on  the  part  of  those  interested  in  having  the  river 
opevxed  for  commercial  use  to  take  any  advantage  of  such  improvements 
as  tt^ve  hitherto  been  effected.    Fo  estimate  for.continuing  the  work 
Quring  the  fiscal  year  ending  June  30, 1894,  is  submitted. 

Money  st^iUment. 

j^j^  ^>  1891,  balance  unexpended $3, 518. 72 

p_^*'^t  received  from  error  in  settlement  account  Capt.  R.  L.  Hoxie, 
^^^8ofEngineers,U.S.A 52.15 

JiUi«  -.  3, 570. 87 

^  ^,  1892,  amount  expended  during  fiscal  year 2,623.69 

Jnl^  *>  1892,  balance  unexpended • 947. 18 

^  ^,  1892,  outstanding  liabilities 61.43 

^  ^,1892,  balance  available 885.75 

GOMHBRCIAL  STATISTICS. 

I)tx3  *'ecent  years  there  has  been  no  attempt  to  run  steamboats  on  this  river.  The 
^<^  ^^>s  has  been  confined  to  rafting  logs  and  sawed  and  hewed  pine  and  oak  timber, 
ca^  ^ord  has  been  kept  of  the  business  and  no  reliable  estimate  of  the  amount  of  it 


^'^Yj 


e  made. 
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P  II. 
IMPROVEMENT  OF  COOSA  RIVER,  GEORGIA  AND  ALABAMA. 

PLAN  OF  IMPROVEMENT. 

Beginning  at  Mobile,  Ala.,  the  Mobile  River,  44  miles  long,  the  Ala- 
bama River,  312  miles  long,  the  Coosa  River,  316  miles  long,  the  Ooste- 
naula  River,  60  miles  long,  and  the  Coosawattee,  navigablefor  45  miles, 
form,  in  fact,  one  great  river,  which  rises  in  northwestern  Georgia,  and 
flows  through  the  mineral  fields  of  North  Alabama,  the  agricultural 
belt  of  Middle  Alabama,  and  the  timber  region  of  South  Alabama. 

The  Oostenaula  and  Coosa wattee  rivers,  above  Rome,  Ga.,  are  navi- 
gable for  light-draft  boats,  during  nine  months  of  the  year,  for  a  dis- 
tance of  105  miles.  Below  Rome,  the  Coosa  is  navigable  during  the 
entire  year  a  distance  of  188  miles  to  Lock  No.  4,  3  miles  above  the 
Georgia  Pacific  Railroad  bridge.  Between  Lock  No.  4  and  Wetumpka, 
a  distance  of  116  miles,  the  navigation  of  the  Coosa  River  is  obstructed 
by  a  series  of  rocky  reefs  and  shoals,  separated  by' stretches  of  good 
navigable  wat^er,  varying  in  length  from  one-half  to  8  miles.  The  total 
fall  in  the  low- water  surface  of  this  section  of  the  river  is  323  feet.  The 
low  water  discharge  at  Wetumpka  is  5,800  cubic  feet,  the  same  as  that 
reported  for  the  Mississippi  River  at  St.  Paul.  Below  Wetumpka  the 
Coosa,  Alabama,  and  Mobile  rivers  afford  good  navigation  during  the 
entire  year  to  tide  water  at  Mobile  Bay. 

TJic  present  plan  of  improvement  was  adopted  in  a<K;ordance  with  the 
recommendations  contained  in  the  reports  of  the  various  examinations 
and  surveys,  which  are  printed  in  the  Annual  Reports  of  the  Chief  of 
Engineers  for  1871,  1872, 1875,  1878,  1881,  and  1890. 

The  project  provides  for  the  removal  of  the  lesser  rock  shoals,  and 
sand  and  gravel  bars,  bj^  excavation  and  by  works  of  contraction,  and 
for  the  construction  of  locks  and  dams  to  overcome  the  more  serious 
obstructions. 

By  the  various  acts  making  appropriations  the  river  has  been  divided 
into  two  sections  and  separate  appropriations  have  been  made  for  each 
section. 

In  the  upper  section,  between  Rome  and  the  East  Tennessee,  Vir- 
ginia and  Georgia  Railroad  bridge,  a  distance  of  236  miles,  eight  locks^ 
with  their  accessory  dams  or  dikes,  will  be  required.    Of  these,  thre^^ 
have  been  completed  and  the  fourth  is  now  under  construction.    Tk^^ 
work  is  carried  on  downstream  in  order  that  the  completion  of  e^^r^ 
lock  and  dam  may  immediately  open  an  additional  section  of  the  riv' 
to  the  stejimboats  now  running  on  the  upper  river. 

In  the  lower  section,  between  Wetumpka  and  the  East  Tenness^ 
Virginia  and  Georgia  Railroad  bridge,  a  distance  of  68  miles,  twei^ 
three  locks,  witli  their  accessory  dams  or  dikes,  will  be  requir--'^^. 
The  lirst  appropriation  for  this  section  of  the  river  was  made  by  ^lie 
act  of  September  19,  1800,  which  required  that  the  work  should.  l>e 
commenced  at  Wetumpka. 

1.  BETWEEN  RO>rE,  GEORGIA,  AND  THE  EAST  TENNESSEE,  YIRGJ^J^IA 

AND   GEORGIA  RAILROAD  BRIDGE. 

APPlU)PRIATION8. 

August  14,  1876 $80.0(10  i  July  5.  1884 f^-  ^JJ 

June  18,  1878 75,000  August  5,  1886 44»*  ^^ 

March  3,  1879 45.000  !  August  11,  1888 fi»,  ^^^ 

.June  14,  1880 75,(XK)  I  fc?ei»triuber  19,  1890 loO, 

March3,  18S1 «>0,0(X)  ^ 


4JC0 


Auga3t2,18S2 83,700  Total  ....,,,.......,.,...  673^    ' 
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OPERATIONS  TO  JUNE  30,  1801. 

e  principal  obstructions  in  the  channel  between  Rome,  Ga.,  and 
sdeu,  Ala.,  133  miles,  hiuibeenremovedbefore  thisdatc,  andanum- 
t>f  shoals  had  been  improved  by  wing  dams.  Navigation  had  been 
itly  benefited,  and  a  line  of  steamboats  made  regular  trips  between 
ie  iwints,  and  extended  their  trips  to  Greensport,  AUi.,  20  miles 
iw  Gadsden,  and  to  a  landing  1  mile  below  Lock  No.  3,  when  busi- 
s  ckiiianded  it. 

lelow  Greensport,  at  dlstjvnces,  respectively,  of  .08,  3.86,  and  5.24 
es,  three  masonry  locks,  with  their  accessory  dams  or  dikes,  had 
n  completed.  The«e  locks  had  been  opened  to  navigation  in  Feb- 
ry,  1800.  Each  locl^  chamber  has  an  available  width  of  40  feet  and 
[ftli  of  175  feet, 

WORK  DONE  DURING  PAST  FISCAI.  YEAR. 

eut.  Wm.  B.  Craighill,  Corps  of  Engineers,  U.  S.  A.,  who  has 
I  in  local  charge  of  the  improvement  of  this  section  of  the  river 
ig  the  year,  submits  the  following  report: 

work  on  the  river  has  been  done  by  hired  hibor.  It  has  been  carried  on  at 
principal  points,  (a)  Lock  3,  (b)  Lonnergan  Reef,  (r)  Lock  \o.  4. 
At  Lock  No.  3,  at  the  beginning  of  the  fiscal  year,  the  work  of  strengthening 
iproving  the  dam  was  in  progress,  and  early  in  the  summer  this  work  was 
^tcd.  The  imurovenicnt  made  consisted  in  adding  a  dry  nibble  slope  on  the 
treain  side  and  building  a  low  abntment  and  shore  prot<'ction  of  the  same 

gnide  crib  above  the  lock,  which  had  alreadj'  been  put  in  position,  was  filled 
roken  stone  and  the  crib  below  the  lock  built  and  filled. 

le  foot  of  Wood  Island  a  rough  stone  dam  222.5  feet  long  w*as  built  parallel  to 
nuel  in  order  to  cut  oS  the  current,  which  at  this  ))oint  swept  across  the 

oIlowiDg  summary  gives  in  tabulated  form  the  details  of  quantities  and  cost: 
Strengthening  dam  and  building  abutment ,  Lock  Xo,  5. 


Class  of  work. 


tks  for   foandAtiou  of  dam  and  abutment  (including 

ij3 ;...,.» 

le  foimdation 

let  iii%»fmry,  dam,  and  abntmont 

'ibind  abutnieirt 


a1. 


Quantities.       Coot. 


Cm.  yd*, 

aoo 

12 
90:j.  26 
G4o 


Vereu.yd. 
$1.44 

3.00 

7.6r, 

.41 


.Amount. 


6.  MK).  <.)4 
2(54.4.5 


7,  77i>.  19 


t  LfOnnergan  Reef  a  cut  80  feet  wide  was  blasted  through  the  reefs,  and  the 
;ecL  material  placed  in  a  low  training  wall,  designed  to  regulate  the  current 
bannel. 

approach  of  winder  and  high  water  prevented  the  completion  of  the  channel 
proposed  width  of  100  feet  and  depth  of  4  feet  at  low  water. 
L  timber  cribs  tilled  with  stone  were  placed  on  the  training  wall  to  guide 
brough  the  reef. 

Channel  work  at  Lonnergan  Reef, 

excavation  (1,096  cubic  yards)  at  $3.56J,  $3,907.24. 
it  Lock  >fo.  4^21  miles  below  Lock  No.  3,  the  dam  was  nearly  comph'ted ;  tlie 
snt  on  the  west  bank  was  coraplete«|  except  the  coping,  and  that  part  of  tlie 
am  lying  above  the  main  dUm  was  conijdctrd. 

arthen  bank  was  built  on  the  shore  beliiud  the  west  alnituicut  with  its  top  0 
►ove  the  highest  flood,  to  prolong  the  lino  of  the  dam  to  the  high  ground. 
lock-keeper's  house  at  Lock  No.  4  was  couipletcd, 

ENG  92 90 
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Dam  No  4  is  a  crib- work  filled  with  broken  stone.  The  lift  is  12  feet,  and  its  total 
lenpfth  of  crest  line  703  feet. 

The  accompanying  drawing  shows  all  details  of  its  construction  and  dimensions. 

To  supply  the  needed  stone  for  the  dam^  as  well  as  the  abutment,  a  quarry  was 
opened,  and  a  light  railway  of  S^foot  gauge,  1.9  miles  long,  was  built  and  equipped 
with  locomotive  and  eisht  flat  cars. 

The  stone  was  placed  in  the  dam  by  means  of  a  cableway  across  the  river.  The 
apparatus  was  designed  to  transport  loads  as  great  as  8  tons.  The  stone  for  the  dam 
was  load.ed  at  the  quarry  by  steam  derricks  int-o  scale  boards,  or  skips,  of  a  cubical 
capacity  of  about  S^  cubic  yards.  These  were  placed  upon  the  cars  and  hauled  to  a 
point  under  the  cableway,  by  which  they  were  raised  and  carried  over  the  dam,  the 
rock  dumped  in  place,  and  the  empty  scale  boards  returned  to  the  car.  The  span  of 
the  cableway  was  1,010  feet.  The  main  cable,  of  2^inch  steel-wire  rope,  was  sup- 
ported «by  two  skeleton  timber  towers  whose  tops  were  about  100  feet  above  low 
water.  The  motive  power  was  furnished  by  a  large  double-drum  special  hoisting 
engine  placed  behind  the  eastern  tower. 

Dam  No,  4» 

Preparing  foundation $588. 33 

Crib- work  in  place,  including  drift  bolts  (371,005  feet  B.  M.,  at  $19.20)  ....  7, 123. 30 

Stone  filling  (7,504.21  cubic  yards,  at  $3.10) 23,263.06 

Sheeting  face  (22,119  feet  B.  M.,  at  $17.56) 388.41 

Total 31,363.09 

The  details  of  the  abutment  for  Dam  No.  4  are  shown  in  the  drawing  wliich  is  here- 
with. Borings  taken  before  the  excavation  was  beeun  indicated  that  this  structure 
was  to  be  founded  on  solid  rock,  but  upon  further  developments  the  rook  under  the 
site  proved  to  be  a  mere  shell  of  water- worn  limestone.  Under  it  were  found  alter- 
nate layers  of  gravel  and  clay  to  an  unknown  depth.  It  was  therefore  necessary  to 
drive  piles  for  the  foundation.  They  were  driven  to  an  average  depth  of  about  25 
feet  below  low  water,  although  some  went  to  a  much  greater  depth.  All  were  driven 
to  a  bearing  in  solid  material.  The  piles  were  cut  off  at  5^  feet  below  extreme  low 
water.  The  exposed  face  was  protected  by  a  row  of  sheet  piling,  and  riprap  in  front 
of  the  sheeting.  The  abutment  was  completed  except  the  coping,  no  suitable  stone 
being  at  the  time  available  for  the  purpose. 

The  earth  embankment,  extending  373  feet  from  the  back  of  the  abutment  to  the 
high  ground,  was  completed  and  its  end  in  part  protected  by  stone  paving.  Benuuda 
grass  nas  been  planted  on  its  sides  to  protect  it  from  the  action  of  waves.  It  con- 
tains 4,924  cubic  yards,  costing  30^  cents  per  cubic  yard. 

M<i8onry  abutment,  Lock  No.  4, 

Excavating  for  foundation,  including  pumping  (3,219  cubic  yards,  at  $1.85)  $5, 963. 20 
Pile  foundation  (4,860  linear  feet,  at  14  cents) 680. 40 

Concreting  (310  cubic  yards,  at  $2. 94) 911. 40 

Masonry  (backing)  (644.79  cubic  yards,  at  $7,90) , 5, 096. 74 

Masonry  (ashlar)  (351  cubic  yards,  at  $18.80) 6,598.80 

Sheeting  face  (9,000  feet  B.  M.,  at  $20. 43) 183.87 

Clay  filling  (2,496  cubic  yards,  at  .23J) '. 592.80 

Total 20,027.21 

So  much  of  the  upper  end  of  the  cofferdam  as  was  needed  to  connect  the  main  dam 
with  the  shore  was  finished.  The  total  length  of  the  new  part  built  was  150  feet. 
Of  this  120  feet  is  about  27  feet  high  and  30  feet  is  about  21,5  f^ot  high.  One  hundred 
and  thirty  feet  next  to  the  bank  had  already  been  built.  This  was  raised  5  feet. 
The  total  cost  of  the  work  was  $6. 511.06. 

At  the  beginning  of  the  fiscal  year  the  lock-keeper's  house  at  No.  4  was  being  buflt, 
and  was  finished  in  July,  1891. 

Lock-keeper' 9  dwellingf  Lock  No.  4, 

Foundation  and  chimneys $361.86 

Carpentry \ 2,222.53 

Tin  work 393.81 

Total 8^149,19 
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Minor  works  carried  on  were  a  survey  of  the  reefs  and  shoals  to  be  improved  be- 
tween Ltoeka  Nos.  3  and  4.  and  a  survey  diiriog  the  winter  to  determine  the  exact 
locatiou  of  Lock  No.  5.  The  topography  of  the  bank  near  the  proposed  site  of  Lock 
No.  5  was  taken,  and  discharge  observations  obtained  from  3  feet  above  low  water 
to  about  1  foot  above  ordinary  high  water.  The  computation  of  the  results  have 
'  not  jet  J>een  completed,  and  no  final  report  can  yet  be  made. 

Work  has  been  commenced  on  the  cut  through  the  rock  reef  at  Box  Shoal,  situated 
Just  at  the  head  of  the  pool  of  Dam  No.  4.  This  is  in  progress  at  the  date  of  this 
report. 

RECOMMENDATIONS  AND  ESTIMATES. 

It  is  almost  unnecessary  to  state  that  a  work  of  this  magnitude  can 
be  carried  on  mach  more  economically  and  completed  at  a  ^inch  less 
ultimate  cost  with  large  appropriations,  which  \^ill  enable  the  work  to 
proceed  without  interruption  and  with  efficient  plant  and  a  large 
Tforking  force. 

Money  statement 

July  1,  1891,  balance  unexpended $90, 315. 08 

J  une  2K);  IS92,  amount  expended  during  fiscal  year 84, 459. 3 1 

July  1, 1892»  balance  unexpended 5,  Kk*.  77 

July  1,  1892,  ontstandiug  UabiUtiea 3,  480.52 

July  1, 1892,  balance  available 2,  375. 25 

Amouii t  appropriated  by  act  approved  July  13, 1892 130, 000. 00 

■■   ■         ■       ^  ■      M      ■  mi 

Ainonnt  available  for  tiscal  year  ending  June  30, 1893 132,  375. 25 

{Amount  (estimated)  required  for  completion  of  existing  project 960, 133. 00 
Aiuouut  that  can  be  profitably  expended  in  fiscal  year  coding  June  30, 
18W 600,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
liarbor  acts  of  1866  and  1867. 


COMMERCIAL.  STATLSTICS,  COOSA  RIVER,  BETWEEN   ROME    AND  EAST  TENNESSEE,  VIR- 
GINIA AND  GEORGIA  RAILROAD  BRIDGE. 

Reported  by  th«  Whit-e  Star  Lino  Steamboat  Company,  the  Gadsden  Iron  Company, 
and  tbe  Lathrop-Hntten  Lumber  Company.  The  statistics  of  tlie  lumber  business 
Are  not  compl«^te.  It  has  not  been  practicable  to  obtain  a  statement  of  the  rafting  done 
by  other  lumber  companies  and  private  individuals. 


boat. 


Cliflord  B.Scay 


HUfCity 


tered 
tonnage. 


115.80 

87.  fiO 
58.00 


Draft  of  water. 


Light.  Tx}a<led. 


Between- 


Inekei. 

19 

12 
18 


Inchet. 

52  j  Rome,  Gft., and  Oadmlen.  GrernR- 
1    poH,  L(>ck»  ] ,  2,  and  U.  Alabama. 

48  i 

j  Qadadon  aud  Uuku  Blutr,  Ala.. 


Passougors. 


1,800 

200 
Towbout. 


Freight  carried. 


Cotton,  17,000  bales ^ 

Cotton  seecl,  11,000  sacks , 

Fertilizers,  14,000  Siicks  . . . : 

Bides  and  skinM,  250  piickages 

Live  stock,  200  head 

L>uinb«r,  5,000,000  feet 

Staves,  3,000,000  pieces 

Provisions,  30,000  packages 

Grain.  50,000  sacks 

Miseellaneons  frei«?ht,  50,000  pack;i;4:av 

Rafted  logs,  19,000,000  feet,  B.  M 

Cord  wood,  12,000  cords , . . 


Total 

Estimated  vaJae  of  above  freigbta  (in  roand  numbers),  $1,299,000, 


Tons. 

4,  250 

550 

1, 4(«) 

13 

80 

12,  5(M) 

2,  5(K) 

1,  800 

2, 800 

5. 1)25 

42,  750 

12,  000 

86,268 
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In  forwarding  statistics  the  president  of  the  Lathrop-Hatten  Lumber  Company 
remarks : 

"  The  completion  of  the  improvement  of  the  Coosa  Rivet  will  open  up  a  vast  trade 
in  iron,  coal,  lumber,  cotton,  etc.  It  will  be  but  three  days'  sail  from  the  Upper 
Coosa  to  the  Gulf  of  Mexico  at  Mobile.  We  shall  be  able  to  compete  with  the  world 
in  prices  of  coal  and  iron.  A  direct  competing  waterway  to  the  coast  will  cause  a 
redaction  of  railroad  freight  rates,  which  will  give  our  languishing  manufacturing 
interests  an  impetus  that  will  last  so  long  as  the  work  shall  stand." 

2.    BETWEEN    WETUMPKA,    ALABAMA,     AND    THE    EAST    TENNESSEE, 

VIRGINIA  AND  GEORGIA  RAILROAD  BRIDGE. 

APPROPRIATIONS. 

September  19,  1890 $150,000 

OPERATIONS  TO  JUNE   50,  1891. 

In  October,  1890,  a  party  was  organized  and  stationed  at  Wetumpka 
to  make  the  detailed  surveys  necessary  for  the  precise  location  of 
Locks  Nos.  31,  30,  and  29,  and  to  make  a  series  of  velocity  and  dis- 
chaj^ge  measurements  at  all  stages  of  the  river  from  low  to  high  water. 
The  party  was  engaged  in  this  work  during  the  remainder  of  the  fiscal 
year. 

.    WORK  DONE  DURING  PAST  FISCAL  YEAR. 

Assistant  Engineer  Charles  Firth,  in  local  charge  of  the  work  on 
this  section  of  the  river,  reports  as  follows: 

Tbe  detailed  survey  for  the  location  of  Lock  No.  30,  which  was  began  near  the 
close  of  the  previous  fiscal  year,  was  completed,  and  the  work  plotted;  but  the  loca- 
tion'of  the  lock  and  dam  will  not  bo  finally  decided  upon  until  certain  data  as  to  the 
height  of  overfall  caused  by  permanent  dams  is  obtained  from  observations  t-o  be 
made  at  Lock  No.  4,  after  the  completion  of  the  dam  at  that  point.  ' 

The  detailed  survey  for  the  location  of  Lock  No.  29  was  made,  but  owing  to  tbe 
subsequent  death  of  the  en;;ineer  who  made  the  survey,  and  to  pressure  of  other 
work,  the  survey  has  not  yet  been  plotted; 

A  survey  of  Moccasin  Reef,  which  is  situated  between  Locks  Nos.  29  and  30,  was 
made,  and  the  work  Was  plotted. 

At  Lock  No.  31,  recomputations  of  the  height  of  overfall  over  the  dam  were  made, 
and  the  location  of  the  lock  was  finally  approved  by  the  Chief  of  Engineers,  July 
21,  1891. 

Actual  construction  work  at  Wetumpka  was  commenced  on  September  7,  1891,  by 
diverting  the  surface  drainage,  which  flowed  over  the  land  required  for  use  as  a 
lock  yard,  and  which  had  washed  out  a  deep  gully  in  the  same;  this  gully  has  been 
fiUed  and  leveled  up  from  time  to  time  with  excavated  material  from  other  parts  of 
the  works,  and  a  good  level  yard  has  been  obtained,  where  the  necessary  workshops, 
stables,  etc.,  have  been  erected. 

Owing  to  the  impossibility  of  obtaining  suitablestone  in  the  neighborhood  for  the 
masonry  of  the  lock,  a  report  on  the  comparative  merits,  feasibility,  and  probable 
cost  of  substituting  Portland  cement  concrete  for  masonry  in  the  bulk  of  the  work, 
was  prepared  and  submitted,  wherein  the  cost  of  such  concrete,  having  a  proportion 
of  1  of  cement  to  9  of  other  materials,  was  estimated  at  ^.61  per  cubic  yard,  placed 
in  the  work. 

In  view  of  this  important  saving  over  the  cost  of  masonry,  it  was  decided  to 
recommend  that  the  walls  be  built  entirely  of  concrete  up  to  low- water  mark,  and 
above  that  level  to  face  the  concrete  with  masonry  in  12-inch  courses,  laid  in  Flemish 
bond,  or  header  and  stretcher  alternately. 

This  plan  having  been  approved  by  the  Chief  of  Engineers,  proposals  were  asked 
for  by  advertisement  for  the  supply  and  delivery  at  Wetumpka  or  about  900  cubic 
yards  of  cut  stone,  this  being  the  quantity  necessary  for  facing  the  walls  of  a  lock 
210  by  40  feet,  which  was  the  size  specified  in  the  river  and  harbor  bill  of  1890. 
The  contract  was  awarded  to  Mr.  Frank  Baldwin,  of  Birmingham,  Ala.,  the  lowest 
bidder,  at  $19.93  per  cubic  yard.  The  delivery  of  the  stone  has  only  recently  been 
commenced. 

An  examination  of  the  bars  in  the  Coosa  River  below  Wetumpka,  and  in  the  AU- 
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liama  River  above  Montgomery,  was  made,  which  resulted  hi  the  discovery  o£  a  . 
lar^e  bar  of  quartz  sand  at  Coosada,  about  15  miles  below  Wetumpka. 

Proposals  were  asked  for  by  advertisement  for  the  construction  and  -delivery  of 
two  decked  barges  to  carry  thb  sand  from'the  bar  to  the  site  of  the  works ;  but  all 
the  proposals  received  were  considered  to  be  too  high ;  and,  with  the  approval  of 
the  Chief  of  Engineers,  the  material  was  purchased  and  the  barges  were  bnilt  by 
Llred  labor.  A  steamboat  has  been  purchased  at  New  Orleans  to  be  used  in  towing 
the  barges  and  for  other  purposes  connected  with  the  improvement.  Repairs  are 
now  in  progress  on  this  boat  to  better  adapt  her  for  her  proposed  duties. 

At  the  site  of  tlie  works,  an  inclined  railway  has  been  constructed  by  which  it  is 
proposed  to  convey  the  sand  in  dump  cars  from  the  barges  to  the  top  of  the  bank, 
and  there  deposit  it  in  a  large  storage  bin  already  constructed  to  receive  it.  As  the 
machinery  for  operating  this  railway  has  not  arrived,  the  storage  of  sand  has  not 
yet  commenced. 

At  the  head  of  the  rapids^  immediately  above  the  lock,  an  extensive  reef  of  meta- 
morphic  rock  projects  out  from  the  west  bank  into  the  middle  of  the  river,  a  large 
portion  of  which  it  is  necessary  to  remove  in  order  to  straighten  the  channel ;  and  - 
it  is  proposed  to  utilize  the  harder  portions  of  this  rock  as  broken  stone  for  the 
concrete  required.  A  plant  for  breaking  and  storing  this  stone  has  accordingly  been 
erected  on  the  >^ank  immediately  above  the  reef  referred  to,  which  will  have  a 
capacity  for  storing  about  3,000  tons  of  broken  stone.  A  No.  3  Gate's  rook-breaker, 
and  a  double  drum  noisting  engine  have  been  ordered  for  this  work;  but  as  the  lat- 
ter has  not  yet  arrived,  stone-breaking  has  not  been  commenced. 

The  rock  excavation  in  the  channel  was  begun  in  November,  1891,  and  all  the  ex- 
cavated material  has  meanwhile  been  used  in  leveling  up  the  lock  yard,  and  in  the 
construction  of  a  temporary  breakwater  to  divert  the  current,  which  flowed  very 
strongly  over  the  site  of  the  lock,  and  in  which  it  would  have  been  impracticable 
to  construct  the  cofferdam. 

With  the  exception  of  the  construction  of  the  two  sand  barges  before  mentioned, 
active  operations  were  suspended  for  four  months  during  the  winter  on  account  of 
high  water.  » 

Statement  of  coat  of  work  during  fiscal  year  ending  June  SO,  189B, 

Detailed  survey  and  maps  for  the  location  of  Lock  No.  30 $929. 02 

Detailed  survey  for  location  of  Lock  No.  29 702. 12  , 

Detailed  survey  and  map  of  Moccasin  Reef 275. 00 

Resurvey  during  extreme  low  water  at  Lock  No.  31 95. 15 

Establishment  of  low-water  plane,  Locks  6to30 .198. 69 

Survey  and  rent  of  land  at  Lock  No.  31 84. 27 

Constructing  and  recording  gauges 218. 25 

Grading  road  to  site  of  channel  work,  earth  excavation,  3,829  cubic  vard*s, 

at  22i  cents \ 851.95 

Filling  and  grading  lock  yard: 

Earth  fiuing,  4,074  cubic  yards,  at  43  cents $1,751.82 

Rock  filling,  1,953  cubic  yards,  at  50  cents 976.50 

2,728.32 

Rock  excavation  in  channel,  2,786  cubic  yards,  at  $1.88 5, 237. 68 

Temporary  breakwater  to  protect  cofferdam,  rock  filling,  2,481  cubic  yards, 

at  91  cents 2,257.71 

Workshops,  stables,  sheds,  etc 2, 007. 35 

Construction  of  two  sand  barges 2, 581. 86 

Inclined  railway  (440  feet)  and  sand  storage  bin 1, 295. 57 

Lock-keeper's  house  (unfinished) 1, 357. 05 

Cofferdam  (unfinished) 616.02 

Cmshed  stone  bins  (unfinished) 517. 86 

Cut  stone  contract  (advertising  and  inspection) 224. 13 

Machinery,  plant,  and  tools  ($5,982  paid  for,  and  $6,329.45  not  paid  for)  . .  12,  311. 43 

Steamer  Cooeada  (purchase,  delivery,  and  repairs) 5, 611. 00 

Sundry  repairs  to  tools  and  plant 77. 79 

Care  of  property  dnrini^  high  water 248. 05 

Engineering  and  superintendence  not  properly  rhargealilo  to  any  particu- 
lar work,  office  rent,  firewood,  etc ^. ! 1, 922. 54 

Bridge  and  ferry  tolls 102.00 

Traveling  expenses 1 18. 00 

Sabsistencc  for  employes,  and  forage  for  mules 1, 003. 10 

Montgomery  office  expenses 2, 796. 16 

Total 46,368.07 

There  is  an  outstanding  liability  of  $17,339.10  on  the  contract  for  cut  stone. 
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RECOM^IENDATIONS  AND  ESTIMATES. 

An  improvement  of  this  magnitude  can  be  carried  on  economically 
and  completed  within  a  reasonable  time  only  by  the  appropriation  of 
sufficiently  large  amounts  to  enable  the  work  to  proceed  without  inter- 
ruption with  efficient  plant  and  a  large  working  force. 

Money  statement. 

July  1,  1891,  balance  unexpended $141,318.66 

June  30,  1892,  amount  expended  during  fiscal  year 36, 582. 60 

July  1, 1892,  balance  unexpended 104,736.06 

Julyl,  1892,  outetanding  liabilities $9,785.47 

July  1,  1892,  amount  covered  by  uncompleted  contracts 17, 339. 10 

27,124.57 

Julyl,  1892,  balance  available 77,611.49 

Amount  appropriated  by  act  approved  July  13,  1892 100, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 '. 177, 611. 49 


'Amount  (estimated)  required  for  completion  of  existing  project 4,843, 074.00 

Amount  that  can  be  profitable  expended  in  fiscal  year  ending  June 30, 

1894 600,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


AJfsiract  of  proposals  for  two  deck  barges,  delivered  at  Montgomery,  Ala,,  opened  October 

S,  1891^  at  tg  o* clock  noon. 


Ko. 


1 
2 

3 
4 
5 
6 


l^ame  and  address  of  bidder. 


Marsha11-'Bat«s  Construction  Company,  Binningliam,  Ala 

Williftm  Foster.  Mobile,  Ala .' 

E<lwin  RouQv  and  Benjamin  F.  Kobertson,  Mobile,  A  la  ... 

p.  Jilanchard,  jr.,  Scraut'On,  Miss 

Seaboard  Manufacturing  Company,  Mobile,  Ala 

M.  A.  Sweeney  8l  Bros.,  J efl'erson ville,  Ind 


Price  per 
barge. 


$2,875.00 
1,775.00 
1,740.00 
2. 125. 00 
2.438.65 
1,485.00 


Delivery. 


4  months. 
75  days. 
60  days. 

Do. 

Do. 

Do. 


Under  date  of  October  29, 1891,  the  Chief  of  Engineers,  U.  S.  A.,  authorized  the 
rejection  of  all  the  above  bids  as  too  high,  and  the  building  of  the  barges  by  hired 
labor. 


Abstract  of  proposals  for  supplying  cnt  stone,  delivered  at  Wetumka,  Ala,,  opened  Oetob 

3,  1891,  at  12  o^clock  noon. 


Alternative 
class. 


Ko. 


2 
3 


5 
6 
7 
8 
9 
10 


Name  and  address  of  bidder. 


Romona  Oolitic  Stone  Co.,  Indian- 
apolis. Ind. 

Gufle  &  Walker,  Atlanta,  Ga , 

Dark  Hollow  Quarry  Co.,  Lonis- 
.ville,  Ky. 

Southern  supply  Co.,  Birmingham, 
Ala.t 

G  e«  irpia  Marble  Co . .  Tate,  Ga 

Venable  Bros.,  Atlanta,  Ga , 

.Ta8i>er  Stone  Quarry  Co.,  Jasper,  Ala. 

Frank  Baldwm,  Birmin^hani,Ala§.. 

i\  Ct.  Power,  LawT:i?nceville,  Ga 

Connecticut  Steam  Brown  Stone 
Co.,  Portland,  Conn. 


Stone. 


Oolite  lime- 
stone. 

Granite 

Sandstone  . . . 


.do 


Marble  t 

Granite 

SandHtune  . . . 

Granite 

....do 

Brown   sand- 
stone. 


Net  dimMi« 
sioned  st4>ne. 


Class 

A,  ner 

cuoic 

yard. 


$29.70 

39.00 
27.25 

21.45 

50.07 
25. 10 
21.50 
19.93 
26.95 
33.98 


Class 
B,  per 
cubic 
yard; 


$29.70 

37,00 
27.25 

20.30 

47.37i 

26.60 

20.50 

19.93 

24.55 

83.98 


Class 

A,  per 

cubic 

yard. 


$27.00 

37,50 
27.25 


43.40 
23.60 
20.50 
19.93 
26.40 
33.95 


Class 
B 

cii 


.   ..-  .  C  t" 

'  r-  '  >  c  is  i 

yard.  ^ '' * 


Com* 

ple- 

tion. 


$27.00 

35.50 
27.25 


40.50 
25,60 
19.50 
19.93 
24.05 
33.95 


Davs.  M<mt 
30 

20 
30 

80 

40 
10 
40 
60 
30 
80 


*  Season  permitting. 
t  Ko  alternative  bio. 


t  SawfMl  stone. 

(Cuutingeut  on  acceptance  of  entire  proponL 
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COMMERCIAL  STATISTICS. 

On  March  15,  1887,  the  Coosa  River  improvement  convention,  composed  of  repre- 
sentative citizens  of  Alabama  and  Georgia,  and  presided  over  by  tlie  governor  of 
^^.Jabama,  assembled  at  Montgomery,  and  preparecf  a  memorial  to  Congress. 

Tlie  memorial  contains  detailed  statistics,  and  after  describing  the  advantages  to 
t>^  derived  from  tlie  improvement  of  the  Coosa  River,  concludes  with  the  following 
e*  luminary: 

T'^l^e  Coosa  River  presents  the  cheapest  and  most  certain  wafer  ronte  to  the  Gulf  of 
JM'oxico  of  the  coal,  iron,  cotton^  and  cereals  of  a  vast  extent  of  country. 

''J^'lie  removal  of  the  obstructions  which  cut  in  half  this  river,  now  navigable  for 
liixxEcireds  of  miles  below  and  above  such  obstructions,  is  a  national  duty,  in  view  of* 
tli^     commerce  it  would  pour  intp  the  Gulf  of  Mexico.    The  opening  of  the  Coosa 
^woii  ]  d  enable  the  Government  to  move  munitions  of  war  from  the  interior  to  the  sea- 
son x-<l  safely  and  expeditiously. 

Xt:    Tvould  place  the  navigable  waters  of  the  Coosa  so  close  to  the^navigable  waters 
of"  ±'lM.e  Tennessee  that  water  communication  between  the  two  streams  must  certainly 
fjplljrpypv,  and  thus  afford  the  Tennessee  River  and  its  vast  tributaries  an  outlet  to  the 
hy  way  of  the  bay  of  Mobile. 


P  12. 

OPEI^^^TING  AND  CARE  OF  CANALS  AND  OTHER  WORKS  OF  I^AVIGATION 

ON  COOSA  RIVER,  GEORGIA  AND  ALABAMA. 


expenses  of  operating  and  care  of  Locks  N"os.  1,  2,  and  3,  during 
tne  i>s^,^t  tiscal  year  have-been  paid  in  the  manner  indicated  by  section 
4r»a<ifc    of  July  6, 1884. 

^i^^x:«-t.  William  E.  Craighill,  Corps  of  Engineers,  U.  S.  Army,  has 
Dee  IX  i  B^  local  charge  of  the  work,  and  reiwrts  as  follows : 

^^*^  ^^g  the  winter  all  the  locks  were  pumped  out  and  overhauled. 
^^l^^^i  T8  were  made  as  follows : 

Lock  No.  1. 

To  ^^""^  valves. — One  frame,  1  box,  2  leaves  broken  were  replaced  by  new  ones. 
,^^  y^-^jc  gates. — ^All  the  maneuvering  ropes  renewed.  One  leaf  of  the  upper  gate 
y^p^l  -"^ad  been  damaged  by  a  boat  striking  it,  was  repaired  with  bolts.  Some  minor 
AU  ail?  "were  made  to  the  maneuvering  machinery,  and  to  the  lock-keeper's  house. 
-d^^^  \^  «M)llected  in  the  lock  chamber  was  cleared  out.  Bermuda  grass  and  shade 
*^-^^ve  been  set  out  by  the  lock-keeper  in  the  yard. 

Lock  No.  2. 

^iQ^  *^^  valves. — One  frame  and  2  leaves  broken  were  renewed;  1  valve  lever  fitted 
breal^^^I*®""*®^**^  notched  arc  and  spring  latch,  designed  to  prevent  the  valve  from 

To^^^S  ^y  closing  violently  under  pressure. 

2*^  f^^  9^^' — -^11  naaneuvering  ropes  were  renewed. 
by  til  ^'^  masonrtf. — The  coping  of  the  lower  miter  sill  was  found  to  have  been  lifted 
thi^"^^  nuward  pressure  of  the  gates.  The  sill  was  taken  up  and  concrete  4  feet 
Bilt  -^  ^^ia  under  it.  The  bolts  of  the  sill  were  securely  fastened  in  the  concret-e.  All 
Crete  ^^  removed  from  the  lock  chamber,  and  the  bottom  was  leveled  up  with  con- 
p^xr%  ^^^61^  it  had  been  scoured  out  by  tne  inflow  at  the  upper  culverts.  Minor  re- 
^*^«re  made  to  the  lock-keeper's  dweUing. 


Lock  No.  3. 


^o 


^^^^^  valves. — One  leaf  renewed. 
■^a^  1       *  gates. — One  maneuvering  rope  on  the  lower  gate  renewed.   The  lock  floor 
Miu^^^'^eled  up  with  concrete  whore  scoured  out  by  tlio  inflow  at  the  u])j)er  culverts. 
J^^^-*"    repairs  were  made  to  the  lock-keepci'^s  house.     The  levee  and  the  yard  were 
^"^^  after  the  April  freshet,  and  Bermuda  grass  was  set  out. 
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The  experimontjil  latch  on  the  valve  lever  at  Lock  No.  2  was  found  to  be  a  success, 
and  similar  ones  have  been  ordered  for  all  the  valves  of  three  locks.  These  are  rnoil- 
eled  ironi  the  latch  oii  the  reverse  lever  of  a  locomotive  eupue,  and  operate  success- 
fully ta  prevent  the  valves  from  closing  violently,  and  make  it  possible  to  set  the 
valves  at  any  desired  amount  of  opening. 

Some  stones  were  placed  on  the  top  ot  Dam  No.  1. .  These  had  been  knocked  oft*  by 
drift  or  by  the  action  of  floods.    The  total  cost  was  $70.25. 

As  leqiiired  by  law,  the  following  statement  of  expenditures  is  sub- 
mitted: 

statement  of  amount  expended  during  the  fiscal  year  ending  June  SO,  189S,  out  of  the 
genei'al  appropriation  for  **  operating  and  care  of  canals  an*d  other  works  of  nariga- 
Hon,"  in  operating  and  keeping  in  repair  Locke  Nos,  1,  S,,and  5,  Coosa  Jtiver,  Geor- 
gia and  Alabama, 

» 

Lock  No;  1 : 

Lock-keeper's  salary,  twelve  months,  at  $50 $600. 00 

Repairs  to  dam 70. 25 

Repairs  to  valves  and  gates 973. 16 

Fencing  and  gates 77. 00 

Paints  and  oils 8. 96 

Two  safety  latches  for  valve  levers 50. 00 

$i,  779. 37 

Lock  No.  2: 

Ivock-keeper's  salary,  twelve  months,  at  $50 600. 00 

Repairs  fb  valves  and  gates 577. 64 

Excavating  and  concreting  foundation  lower  miter  sill 1, 985. 38 

Fencing  and  gates 41. 00 

Paints  and  oils 8. 96 

One  safety  latch  for  valve  levers 25. 00 

3,237.fl^^ 

Lock  No.  3:  ^  "| 

Lock-keeper*s  salary,  twelve  mouths,  at  jT^O 600. 00 

Repairs  to  valves  and  gates 682. 89  ♦ 

Cutting  overhanging  trees 106. 88 

Repairs  to  levee  and  house 45. 21 

Paints  and  oils 8. 95 

Fencing  and  gat<^s 53. 00 

Four  safctv  latches  for  valve  levers 100. 00 

Total (5,61 
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IMPROVEMENT  OF  CAHABA  RIVER,  ALABAMA. 

PLAN   OF  I3IPaOVEMENT. 

The  present  plan  of  improvement  was  adoped  in  a<!cordance  witlt^  ^"^ 
recommendations  contained  inthereporte  of  surveys  and  examinat^-  ^^^^^ 
printed  in  the  Annual  Reports  of  the  Chief  of  Engineers  for  1875,  ii^  ^^  ^^ 
11,  and  for  1881,  page  1232. 

The  project  contemplates  obtaining  a  navigable  channel  from 
mouth  to  the  town  of  Centerville,  a  distanceof  88  miles,  by  the  remc- 
of  snags,  logs,  etc.,  from  the  channel,  cutting  overhanging  trees  P 
the  banks,  excavating  the  soft  rock  and  gravel  bars,  and  deeper 
sand  bars  by  Avorks  of  contraction  and  shore  protection;  thechann 
be  3  feet  deep  at  low  water,  100  feet  wide  in  open  river,  and  60  feet 
through  the  bars. 

Above  Centerville  the  river  is  a  series  of  pools  and  rapids,  havi 
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of  109.2  feet  in  21  miles.    This  portion  of  the  river  passes  tlirongl 
extensive  Caliaba  coal  tields,  but  can  only  be  made  navigable  by 
em  of  locks  and  dams.    Below  Centerville  the  river  is  a  series  oi 
^8  and  rapids,  Inivingafall  of  127.4  feet  in  88  miles. 

he  act  of  August  5, 1886,  appropriated  $7,500  for  continuing  theim- 

^'ement,  but  with  the  proviso  that  "  no  part  of  said  sum  shall  beex- 

L  ded  until  the  officer  in  charge  shall  have  reported  that  the  railroad 

other  bridges  crossing  said  river  have  been  provided  with  good 

suitable  draw-openings."    No  changes  had  in  the  meantime  been 

3e  in  the  bridges,  but  the  act  of  September  19, 1890,  provided  that 

te  existing  provision  restricting  the  expenditure  of  the  balance  now 

liable  for  the  improvement  of  said  river  is  hereby  repealed,  and  said 

uce  shall  be  expended  in  continuing  the  improvement  thereof." 

APPnOPUIATIONS. 

■«8t2,  1882 $20,000 

^  5,1884.; 10,000 

mats,  1886..., 7,500 

Total 37,500 

OPERATIONS   TO  JUNE  30,  1891. 

_     -  le  appropriations  to  June  30, 1836,  amounted  to  $30,000,  and  with 

^*-^^  *=*^  amount  it  had  been  practicable  to  build  and  equip  a  moderately 

tient  working  plant  and  to  improve  the  river,  according  tothe^proj- 

•  adopted,  from  the  mouth  to  a  point  below  the  bridge  of  the  Ala- 

^^•"^^a  Central  Division  ot  the  East  Tennessee,  Virginia  and  Georgia 

Iroad,  a.distance  of  about  19J  miles,  and  to  make  a  partial  improve- 

^t  of  the  river  to  Centerville,  for  high-water  navigation,  by  cutting 

rhanging  timber. 

li  «-fc^^m — '^^^^S  *^®  fiscal  year  ending  June  30, 1891,  the  construction  of  a 

^^      ^  t  draft  log  boat,  suitable  for  snagging  operations  on  the  river,  was 

in  and  nearly  completed. 

WORK  DONE  DURING  PAST  FISCAL  TSAR. 

j^  assistant  Engineer  C.  B.  Percy,  in  local  charge  of  the  improvement, 

^*"^       '    as  follows: 

16  log  boat  was  completed  July  21,  1891 ;  a  crew,  after  aome  unavoidable  delay, 

orcaiuzed,  and  the  boat  was  dropped  down  to  Wallace  Ferry,  about  54  miles 

rt-j^^  "^ethe  mouth  of  the  river.    At  that  point  work  was  commenced,  and  continued 

t.xx:^^l?  ^  ^P**"*^®^  ^»  ^^®"'  ^^  account  of  the  small  balance  on  hand,  the  party  was 

^^»  ^r^^ed  back  and  ordered  to  push  as  rapidly  as  possible  to  the  mouth  or  junction 

fv^^^-fa  the  Alabama  River;  but,  owing  to  the  low  stage  of  the  river  during  the  entire 

cl  I  ♦i^  ^^*  b6!ng  1^  feet  lower  than  ever  known  before),  the  progress  was  very  slow  and 

t^y^^^  ^'ult,  and  finally  the  work  was  suspended  on  November  4,  party  discharged,  and 

5^.^^     T>oat  laid  up  about  5  miles  above  h  ike  Ferry,  under  charge  of  the  watchman,  to 

J^^  *^1t  a  rise  in  the  river.    It  was  finally  brought  out  December  25,  towed  up  to  Big 

1^^,^^^,  17  miles  above  Montgomery,  and  laid  up  with  the  plant  belonging  to  the  Ala- 

^X-j^^^^a  and  Tallapoosa  rivers.    No  further  work  luis  been  done  on  this  improvement, 

^^    to  the  appropriation  being  very  nearly  exhausted. 
^  "^-•xiring  the  working  season  the  following  obstructions  were  removed: 

J^^'^  **^W  of  overhanging  trees  felled  and  cut  up 17 

>-  j^  *»^iber  of  logs  op  bank  cut  up 6 

>^  ,^  ^^»^ber  of  stumps  (cypress)  blown  up  from  cliannel 1 

i:^^    **iber  of  snags,  trees,  and  logs  removed  from  channel 1, 613 

OvT?^*'  ^®®*  ®^  ^^^^^  cleared  of  brush 300 

X^  I  ^^^  ic  yards  of  gravel  excavated  by  scraping 277 

A*^  ^ar  feet  of  willow  ietty  constructed 1, 558 

li^^j^^'igth  of  river  comparatively  cleared  of  obstrjictions  from  Wallace  Ferry  to  Brock 
:^^;.^^t  12i  miles  upstream,  and  river  partly  worked  over  from  Wallace*  FeiTy  to 
*^J8li  Creek,  about  12  miles  downstream. 
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RECOMMENDATIONS  AND  ESTIMATES. 

It  is  not  known  whether  the  river  woald  be  used  by  steamboats  for 
commercial  purposes  provided  the  bridges  now  obstructing  it  were 
changed  to  drawbridges  and  the  river  was  sufficiently  cleared  of  logs, 
snags,  and  overhanging  trees  to  permit  navigation.  Several  inquiries 
have  been  made  by  steamboat  men  ai^  to  the  character  and  feasibility 
of  its  navigation. 

If  the  improvement  is  to  be  continued,  $20,000  can  be  profitably  ex- 
pended during  the  fiscal  year  ending  June  30, 1894. 

Money  statement 

July  1, 1891,  balance  unexpended $4, 263. 79 

Juiie  30, 1892,  amount  expended  during  fiscal  year 4, 184. 02 

July  1, 1892,  balance  unexpended 79. 77 

July  1, 1892,  outstanding  liabilities 8.70 

July  1, 1892,  balance  available 71. 07 

Amount  appropriated  by  act  approved  July  13, 1892 7, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 7, 571. 07 


Amount  that  can  be  profitably  expended  in  fiscal  year  endins  J  uue  30, 189 1    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  186B  and  1867. 


COMMERCIAL  STATISTICS. 

• 

No  steamboats  have  navigated  this  river  for  many  vears  past,  and  but  few  bsrgos. 
The  entire  cotton  crop  of  this  section  was  formerly  natboated  down  the  Cahaba  to 
the  Alabama  River;  but  of  late  years,  owing  to  its  bad  condition,  very  little  iM>tton 
or  other  produce  has  thus  been  carried  to  market. 

A  large  amount  of  sawn  and  hewn  timber  and  saw  logs  of  oak,  cypress,  and  pine 
is  annually  rafted  out  of  the  river  via  the  Alabama  River  to  Mobile,  but  no  record  of 
any  sort  is  kept  of  this  bosiness  and  no  reUable  estimate  of  its  amount  can  be  nuule. 


APPENDIX  Q. 


IMPROVEMENT  OF  CERTAIN  RIVERS  IN  ALABAMA  AND  MISSISSIPPI,  OF 
BOGUE  CHITTO,  LOUISIANA,  AND  OF  HARBORS  AT  MOBILE,  ALABAMA, 
AND  BILOXI,  MISSISSIPPI. 


BEPORT  OF  MAJOR  A,  N.  JDAMRELL,  CORPS  OF  ENGINEERS^  OFFICER  Hi 
CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  189B,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPBOVEMENTg. 

1.  Mobile  HarboT;  Alabama.  >  8.  Leaf  Rirer,  Mississippi. 

2.  Black  Warrior  River,  Alabama,  from       9.  Harbo^  at  Biloxi  Bay,  Misflfssippi. 

Tuscaloosa  to  Daniels  Creek. 

3.  Warrior  and  Tombigbee  rivers,  Ala- 

bama and  Mississippi. 

4.  Noxubee  River,  Mississippi. 

5.  Pascagoula  River,  Mississippi. 

6.  Cbickasahay  River,  Mississipjii. 

7.  Bluff  Creek,  Mississippi. 


10.  Pearl  River,  Mississippi,  below  Jack- 

son. 

11.  Pearl  River,  Mississippi,  between  Car- 

thage and  Jackson. 

12.  Pearl    Eiver,    Mississippi,    between 

Edinburg  ftnd  Carthage. 

13.  Bogue  Chitto,  Louisiana. 


United  States  Engineer  Office, 
^  Mobile^  Ala.y  July  16 y  1892. 

General:  I  have  the  honor  to  forward  herewith  annual  reports 
•    *    ^    for  the  fiscal  year  ending  June  30,  1892,  for  the  following 

works*under  my  eharge. 

•  •  #  *  *  •  « 

Very  respectfully,  your  obedient  servant, 

A.  N.  Damrell, 
Major y  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


IMPROVEMENT  OF  HARBOR  AT  MOBILE,  ALABAMA. 

The  improvement  of  the  channel  of  the  harbor  at  Mobile,  Ala.,  was 
begun  by  the  General  Government  in  1827,  the  depth  of  water  then  be- 
ing o\  feet  through  Choctaw  Pass  and  8  feet  on  Dog  Eiver  Bar. 

The  following  appropriations  were  made  by  act  of  Congress: 

May  20, 1826 $10,000.00 

March  2, 1829 - 20,000.00 

Jnne24, 1834 10,000.00 

Marcli3,1835 17,997.60 

March  3, 1837 .50,000.00 

Jnly  7,1838 50,000.00 

August  3, 1852 50,000.00 

207  997.60 
By  act  of  Congress,  March  3, 1857  (relief  claim) 2o|833.08 

Total 228.830.68 
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The  result  obtained  was  a  channel  10  feet  deep  and  200  feet  w^^^/^ 
tlirougli  the  pass,  and  the  same  depth  with  an  unknown  width  over  ^-^^^^ 
bar.    In  1800  the  channel  through  the  pass  was  found  to  have  shoaled 
to  7^  feet,  the  depth  of  water  on  the  bar  remaining  the  same. 

No  further  improvement  was  attempted  until  1870. 

From  1870  to  1875  the  following  amounts  were  appropriated  for  th^ 
purpose  of  obtaining  a  depth  of  13  feet: 

By  act  of  Confess — 

'    July  11,  1870 $50,000 

March  3, 1871 50,000 

June  10, 1872 75,CK)0 

March  3, 1873 100,000 

June  23, 1874 100,000 

March  3, 1875 26,000 

Total 401,000 

This  aniounv  was  expended  in  dredging  a  channel  13  feet  deep  and 
300  feet  wide  from  the  mouth  of  the  Mobile  River  through  Ohoctaw 
Pass,  an^  13  feet  deep  and  200  feet  wide  through  Dog  lliver  Bar  to  the 
13-foot  curve  in  the  bay.  The  work  was  completed  in  1876,  and  the 
channel  remained  practically  as  it  was  dredged  until  operations  were 
commenced  under  a  new  project  to  obtain  a  depth  of  17  feet.  In  1878 
a  survey  waa  directed  to  be  made  in  order  to  determine  whether  the 
existing  channel  couJd  be  improved  to  a  depth  of  22  feet,  and  for  this 
purx)ose  Congress,  by  act  of  June  18, 1878,  appropriated  the  sum  of 
$10,000. 

The  survey  was  made  and  a  report  was  submitted  to  the  Chief  of 
Engineers,  suggesting  several  plans  of  improven^ent.  In  March,  1880, 
it  was  decided  to  continue  the  former  improvement  by  dredging  to  a 
depth  of  17  feet,  with  a  uniform  width  of  200  feet  from  the  17-foot  curve 
in  the  Mobile  River  to  the  curve  of  the  same  depth  in  the  lowQr  bav, 
the  estimated  cost  being  $820,000.  From  1878  to  June  30, 1887,  the 
following  amounts  were  appropriated:  ' 

By  act  of  Congress — 

June  18, 1878  (survey).... $10,000 

March  3, 1879 100,000 

June  14, 1880 125,000 

March  3, 1881 100,000 

August  2, 1882 125.000 

July  5, 1884 *. 200,000 

August  6, 1886 90,000 

Total 750,000 


Statement  of  work  done  under  the  above  appropriation$. 


Date  of  act. 


Name  of  contractor. 


Mar.  3, 1881  G.  L.  Long 

Aug.  2,1882  K.Moore 

July  6, 1884  Tobioi)  Burke 

Aug.  0, 188G  R.  Moore. 


Total. 


Contract 

])ri««e 

measoro- 

nient  in 

ecow. 


Cents. 

12.3 

11.7 

12.3 

9.0 

9.5 


Cubic  yards 
removed. 


1,610,804 

724,730 

888,093 

1,920,438 

829,854 


5,973,919 


Commenced. 


Feb.  19, 1881 

Mar.  21.1882 
Jan.  24, 18K) 
Sept.  19, 1884 
OcL     2, 1886 


Completed. 


Nov.   9,183S 

Jan.  24,1884 
Feb.  9. 1K84 
June  15. 1886 
Apr.  25, 1887 
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e  channel  of  17-foot  depth  was  opened  to  a  width  of  75  feet  in  1882 
*^<\   wQs  widened  to  180  feet  in  1889,  and  practically  completed. 
>     l3xinng  this  time  vessels  passed  "through  with  a  maximum  draft  of  18 
^^^t^  but  owing  to  a  filling  in  the  cut  at  the  lower  end  the  draft  w^as  gen- 
^^^Uy  limited  to  16  feet. 

B*ebruary  6, 1885,  a  project  was  submitted  for  the  improvement  of 

^Q>bile  River  and  Harbor,  with  a  view  of  securing  23  feet  depth  of  water 

%  enlarging  and  deepening  by  dredging  the  channel,  which,  since  1870, 

^^adbeen  deepened  in  that  manner,  first  from  9  to  13  feet,  and  then  from 

13  to  17.    The  estimated  cost  of  the  23-foot  project,  with  extension  made 

by  act  of  September  19,  1890,  is  $2,043,800,  made  up  as  folio w^: 

Completion  of  17-foot  channel  (including  removal  of  material  filled  in 
cat)  npon  which  eatimate  for  23-foot  cut  was  based . . .' $282, 000 

Dredging  channel  280  feet  wide  on  top  of  cut  and  central  depth  of  23  feet.     1, 500, 000 

Removing  material  that  will  iill  in  daring  progress  of  work  on  23-foot 
channel  (during  three  years) 198,  (X)0 

Dredging  channel  in  Mobile  River  up  to  Chickasabogue  280  feet  wide 
and23feetdeep , : 63,800 

Total 2,043,800 

To  which  must  be  added  $60,000  per  year  after  J.une  30, 1891,  for 
removing  mat<»rial  that  will  fill  in  during  the  progress  of  the  work. 

From  August  11, 1888,  to  the  end  of  this  fiscal  year  the  following 
appropriations  have  been  made: 

By  act  of  Congress — 

August  11,  1888 $250,000 

September  19,  1890 350,000 

Total 600,000 

Under  the  appropriation  of  $250,000,  made  by  act  of  August,  1888, 
work  was  commenced  in  October,  1888,  and  continued  to  the  middle  of 
February,  1890,  at  which  time  a  cut  had  been  made  80  feet  wide  and 
from  19  to  20  feet  deep  from  Mobile  to  where  that  depth  practically 
existed  in  the  lower  bay. 

Under  the  appropriation  of  $350,000,  made  by  act  of  Congress  of  Sep- 
tember 19,  1890,  work  was  commenced  on  January  1, 1891,  and  con- 
tinued to  the  end  of  the  fiscal  year  June  30, 1892. 

Statement  of  work  done  under  above  approjfnntions. 


Date  of  act. 


Aug.  11, 1888 
Sept  19, 1890 
Bo *" 


Name  of  contraotor. 


A  labama  Dredging 
and  Jetty  Com- 
pany. 

National  Dredging< 
Company. 

A  labAnia  Dredging 
and  Jetty  Com- 
pany. 


Con- 
tract 
price,       Cubic 
mea8-  i  yards  re- 
urod       movetl. 

in     ! 
scows. 


Cents. 
9 


8| 


15 


2, 312, 295 

3. 060, 619 

396, 691 


Commenced. 


Oct  15,1888 
Jan.  1,1891 
July    1,1891 


Completed. 


Feb.  17,1880 
May    2,1892 


Plant. 


2  clam-shell 
dredges,  4  scows, 
2  tugs. 

3  clam-shell 
dredges,  8  scows, 
and  4  tugs. 

1  clam  -shel  1,  2 
scows  and  1  tug. 
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Tabular  ntatement  showing  the  channel  a«  dredged  and  its  condition  June,  1892, 


Locality. 


Initial  point  at  mouth  of  Mo- 
bile Kivcr  or  Chain  Cluster 
No.l. 
Chain  ClnMor  No.  1  to  Chain 

Cluster  No.  2. 
Chain  Cluster  No.  2  to  Upper 

Gap  Light  StAlce. 
Upper  Gap  Light  Stake   to 

Cluster  No.  2. 
Cluster  No.  2  to  Chain   Cltta- 

ter  No.  3. 
Chain  Cluster  No.  3  to  Lower 

Gap  Light  Stake. 
Lower  Gap   Light  Stake  to 

Cluster  N'o.  3. 
Cluster  No.  3  to  Cluster  No.  4. . 
Cluster  No.  4  to  Cluster  No.  5  . 
Cluster  No.  5  to  Cluster  No.  0  . 
Cluster  No.  6  to  Cluster  No.  7  . 
Cluster  No.  7  to  Cluster  No.  8  . 
Cluster  No.  8  to  Cluster  No.  9  . 
Cluster  No.  9  to  Cluster  No.  10. 
Cluster  No.  10  to  Cluster  No.  11. 
Cluster  No.  11  to  Cluster  No.  12. 
Cluster  No.  12  to  Cluster  No.  13. 
Cluster  No.  13  to  Cluster  No.  14 . 
Cluster  No.  14  to  Cluster  No.  15. 
Cluster  No.  15  to  Cluster  No.  16. 
Cluster  No.  16  to  Cluster  No.  17. 
Cluster  No.  17  to  Cluster  No.  18. 
Cluster  No.  18  to  Cluster  No.  19 . 
Cluster  No.  19  to  Cluster  No.  20 . 
Cluster  No.  20  to  Cluster  No.  21 . 
Cluster  No.  21  to  Cluster  No  22. 
Cluster  No.  22  to  Cluster  No.  23. 
Cluster  No.  23  to  Cluster  No.  24 . 
Cluster  No.  24  to  Cluster  No.  25. 
Cluster  No.  25  to  Cluster  No.  26. 
Cluster  No.  26  to  Cluster  No.  27. 
Cluster  No.  27  to  Cluster  No.  28 . 
Cluster  No.  28  to  Cluster  No.  29. 
Cluster  No.  29  to  Cluster  No.  30. 
Cluster  No.  30  to  Cluster  No.  31 . 
Cluster  No.  31  to  Cluster  No.  32. 
Cluster  No.  32  to  Cluster  No.  33 . 
Cluster  No.  33  to  Cluster  No.  34 . 
Cluster  No.  34  to  Cluster  No.  35. 
Cluster  No.  35  to  Cluster  No.  36. 
Cluster  No.  36  to  Cluster  No.  37 . 
Cluster  No.  37  to  CI  usU^r  No.  38 . 
Cluster  No.  38  to  Cluster  No.  39. 
Cluster  No.  39  to  Cluster  No.  40. 
Cluster  No.  40  to  Cluster  No.  41. 
Cluster  No.  41  to  Cluster  No.  42. 
Cluster  No.  42  to  Cluster  No.  43. 
Cluster  No.  43  to  Cluster  No.  44. 
Cluster  No.  44  to  Cluster  No.  i5. 
Cluster  No.  45  to  Cluster  No.  46. 
Cluster  No.  46  to  Cluster  No.  47 . 
Cluster  No.  47  to  Cluster  No.  48- 
Cluster No.  48 to  CI xh^Uat  No.  49 . 
ClusteiSNo.  49  to  Cluster  No.  50 
Cluster  No.  50  to  Cluster  No.  51. 


Dredged  1881-1802. 


Miles. 


o 

St 

*»   . 

ttTo 

n 

9 


Feet. 


0.06 
0.45 
0.64 
LOT 

L48 

L96 

2.46 

3.25 

3.30 

4.02 

4.59 

5.09i 

5.6i; 

6.111 

6.60. 

7.08 

7.54 

8.03 

8.54> 

9^03j 

9.52 

10. 01 

10. 52 

11.00 

11.41 

11.99 

12.45 

12.94 

13. 42 

13.  9l! 

14. 40, 

14.99, 

15.39 

15.91 

16.21 

16.71 

17.  24! 

17. 75: 

18.27 

18.77 

19.  251 

19.76 

20.27 

20.69 

2L29 

21.83 

22.33 

22.94 

23.35 

23.  89 

24.40 

24.94 

25.49 

25. 91 


330 
2,080 

978 

2,259 

2,182 

2.565 

2,603 
4,194 
1,338 
2. 735 
2,998 
2,654 
2.713 
2,655 
2,610 
2,501 
2. 418 
2, 625 
2,666 
2,591 
2,582 
2,616 
2,659 
2,580 
2, 550 
2,590 
2,502 
2,560 
2,535 
2,592 
2,592 
2,587 
2,620 
1,790 
2,580 
2,650 
2,750 
2,725 
2, 750 
2,615 
2, 540 
2,695 
2,705 
2,227 
3,160 
2,824 
2,660 
3,230 
2,145 
2.865 
2, 701 
2, 83;< 
2,930 
2, 210 


^ 


p. 

Si 

I 

a 

a; 

o 


Examinations. 


Cross  section  at— 


Feet.   Feet. 

145  2;i-24   Chain  Cluster  No. 
1. 


Pt 

o 

H 


c  c  r  S  a  9  ^ 


s      ^  '  2  —  k ;  •• 

ff  -  «  ,s.a  ©;c. 

a  ©  w  «  c  p 


Feet.  \  Feet.    Feet 


145 

145 

245 

55 

55 

45 

45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 


23-24 

23-24 

23-24 

28-24 

23-24 

23-24 

23-24 
23-24 
23-24' 
23-24 
23-24! 
2:^-24 
2.3-24J 
23-24, 
23-24' 
23-24 
23-24 
23-24 
23-24 


Chain  Cluster  No. 

2. 
Upper  Gap  Light 

Stake. 
Cluster  No.  2 


45-  23-24 
45  23-24 
45  23-24 
45!  23-24 
45  23-24 
45  23-24 
451  23-24 
45   23-24 


45 
45 


23-24 
23-24 
45!  23-24 
45  23-24 
45'  23-24 
45  23-24 
45  23-24 
45!  -23-24 
23-24 
23-24 
85  23-24 
85  23-24 
23-24 
23-24 
2a-24 


85 
85 


185 
85 
85 

85  23-24 
85  23-24 
85  2.3-24 
85!  23.24 
85|  23-24 
85|  23-24 
85  23-24 
23-24 
23-24 
23-24 
23-24 
23-24 


85 
85 
85 
85 
85 


Chain  Cluster  No 

3. 
Lower  (iap  Light 

Stake. 
Cluster  No.  3 

Cluster  No.  4 

Cluster  No.  5 

Cluster  No.  6 

Cluster  No.  7 

Cluster  No.  8  ... . 

Cluster  No.  9 

Cluster  No.  10... 
ClusterNo.il  ... 
Cluster  No.  12  . . . 
Cluster  No.  13  . . . 
Cluster  No.  14  ... 
Cluster  No.  15  ... 
Cluster  No.  16  . . . 
Cluster  No.  17  . , . 
Cluster  No.  18  . . . 
Cluster  No.  19  ... 
Cluster  No.  20  . . . 
Cluster  No.  21  ... 
Cluster  No.  22  . . . 
Cluster  No.  23  . . . 
Cluster  No.  24  . . . 
Cluster  No.  25  . . . 
Cluster  No.  26  ... 
Cluster  No.  27  ... 
Cluster  No.  28  . . . 
Cluster  No. 29  ... 
Cluster  No. 30  ... 
Cluster  No. 31  ... 
Cluster  No.  32  . . . 
Cluster  No. 33  ... 
Cluster  No.  34  ... 
Cluster  No  35  . . . 
Cluster  No.  36  . . . 
Cluster  No.  37  . . . 
Cluster  No.  38  . . . 
Cluster  No.  39  . . . 
Cluster  No.  40  . . . 
Cluster  No. 41  ... 
Cluster  No.  42  . . . 
Cluster  No. 43  ... 
Cluster  No.  44  . . . 
Cluster  No. 45  ... 
Cluster  No.  46  . . . 
Cluster  No.  47  . . . 
Cluster  No.  48  . . . 
Cluster  No.  49  . . . 
Cluster  No.  50  ... 
Cluster  No.  51  . . . 


620 


530 

700 

700 

700 

700 

700-1- 

700+ 
700-h 
709+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700  f 
700+ 
700+ 
700+ 
700+ 
700  + 
700+ 
700+ 
700+ 
700  + 
T00+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 


21.4;    20.4 


21.6 


17.7 
17.4! 
16.71 
17.3; 
16.6, 
15.9 
16.5: 

16.6; 

15.9 
16.2 
15.8 
15.6 
16.7! 
17.81 
17. 5t 
17.9 
18.3 
19.5 
20,4 
18.6 


20.3     20.0 
22.2     20.5 


18.2 
17. » 


$-5 


Five  hundred  thousand  dollars  annually  is  the  least  amoant  tl** 
can  be  used  in  a  successful  j)rosecution  of  the  work. 
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Money  statement. 


1,  1891|  balance  unexpended 

dO,  1S&2,  amount  expended  during  fiscal  year 275, 198; 


$293, 3isfi 
275, 198i 


1, 1892,  balance  unexpended 18. 

1,-1892,  outatanding  liabilities $11,871.34 

1, 1892,  amount  covered  by  uncompleted  contracts 4, 478. 80  a 

16, 350 J 

1^^1,1892,  balance  available 1,771.31 

k.«:»unt  appropriated  by  act  approved  July  13,  1892 212, 500. 


unt  available  for  fiscal  year  endinn^  June  30,  1893. 


214, 271. 31 


k.:cKiount  (estimated)  required  for  completion  of  existing  project 1, 231, 300. 00  \ 

k^Jixiomit  (estimated)  required  for  preservation  of  improvement 120, 000. 00  i 

^-xnouut  that  can  be  profitably  expended  in  fiscal  year  ending  June  \ 

30,1894 : 1,000,000.00   Ci 

»mx  bmitted  in  compliance  with  requirements  of  sections  2  of  river  and  I 

liarbor  acts  of  1866  and  1867. 


COMMBRCIAI.  STATISTICS. 


-• 

Entries— 1 

Clearances— 

»«»^ptoon. 

1892. 

1891. 

1892. 

1891. 

No. 

156 

151 

68 

375 

Tons. 

Crew. 

No. 

137 

130 

45 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

149 

71 

.60 

280 

Tons. 

100, 001 
37, 1*55 
21.071 

Crew, 

^iim  

108,100 

100,235 

23,890 

2,107 

2,789 

503 

87, 781 

78. 187 

•  15.601 

1,778 

2.184 

331 

104 

134 

80 

378 

121,229 
82,  30<» 
28. 321 

2,309 

2, 322 

595 

1,772 
895 
481 

^otal  ... 

232,315 

5,399 

312 

181,569 

4,293 

231,850 

5,226 

159, 027 

3,448 

Imports  and  exports. 


Description. 


^•■a  imports k  . 

To  dues 

collections 

leoos 


•^»tal  collections. . . 
to  foreign  ports. 


$7,949.72 

6, 42().  42 

328.00 

1. 418. 39 


1891. 


$7, 560.  (h 

4. 945. 50 

552. 50 

1,255.00 


16. 12r».  iSS 
2, 790, 014. 00 


14,314.27 
3, 309,  308. 00 


1 

\ 


\ 


^^^rMive  Btatement  of  timber  f  lumber,  etc.,  shipped  to  foreign  and  coastwise  ports. 


Description. 

1892. 

1891. 

1890. 

1881. 

- 

Ton*. 
51,217 
24,838 

Tom. 
40.054 
31.123 

Tons. 
87,364 
11,  792 

Tont. 
15, 375 

Erise  ........' ' 

12,  783 

b 

76,055 

71.177 

99,156 

28,158 

^ 

I 

73,527 

63,292 

33,992 

27, 101 

tt* ' '  " 

1,744 

HVC 

V 

73. 527 

62,292 

33,992 

28,845 

■  "* 

Ues.  and  pole.H : 

4,551 
1,909 

■1' ' 

1 

F               *                                      .                                                                   ^^a*...                                             ... 

1 

6,460 

V 

. 

i 
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Comparative  diaicment  ofiiniher^  lumber,  etc, — Continued. 


Description. 


Shiogles : 
Foreign . . 
CoaHtwiso 

Total  . 

StarcB : 

Foreign.. 
Coastwise 

Total . . 


The  following  is  a  comparative  statement  of  the  number  and  character  of  ves 
of  greater  draft  than  13  feet  which  have  passed  through  the  dredged  channel  dui 
the  tiscal  years  ending  June  30,  1891  and  1892. 


KOTB. — The  apparent  diacrepanov  in  the  numbers  of  yessels  arriving  and  departing  is  explsi 
the  fact  that  many  craft  come  up  tuo  channel  drawing  loss  and  go  down  drawing  more  than  )■ 
Of  vessels  drawing  loss  than  13  feet,  285  have  passed  up  and  108  have  gone  down  the  channel 
the  past  fiscal  year. 


3]8 

-ing 


Steamers. 

Ships. 

Barks. 

Brigs. 

Schooners. 

To 

"^^^^-^—^^^^^^H^^fc  • 

Draft  in  feet. 

• 

p. 

• 

• 

o 

• 

• 

• 

1? 

* 

• 

o 
Q 

• 

•  a. 

• 

1 

. 

•           • 

51 

2 

1 

• 

7 
53 

3 
10 

6 

1 

i 

7 
2 

1 
1 

m 

4 
2 
1 

•  ■  • 

g  1  =J    2? 

• 
iH 

1R 

4 

I 

•            ■ 

2    - 

. 

a 

00 
1 

«    -     • 

■ 

5 
2 

. 

• 

• 
00 

fH 

2 
3 

4 
3 

•  •  « 

15 
34 

• 

^ 

1 

CO    00 

"., 

54 
3 
4 

1 

5 
3 

-  •  • 

... 
9 
1 

1 

00 

r-l 

>  «  * 

00    n 
9107 

-^i^a*i»«=    ji 

'■. 

13  to  14 

i 

7 

4G 

2 

1 

4 
1 
1 

•  *  • 

5 

an 

14  to  15 

10    16 

3     2 

6     7 

45   66 

9A:   9ft'  2i 

-^^^77 

15  to  16 

1 

i 

6 
1 

22.  22 
6   14 
2     3 

6 
3 

1 

11 
4 

2 

16t4)  17 

1 

1 

-^S3  fig 

17  tol7i 

2    10     .^ 

17i  to  18 

13'     2 

JI^B.6'   3 

18  to  19^ 

1 

6 

87 

■ 

7;... 

■ 

"l2 

■'"•"T"  ■ 

' 

Total 

62 

8 

68  80 

11 

7 

11 

8 

( 

58 

43 

80 

i  1 

8 

9 

—i 

6 

fc— 

79 



69 

137 

71 

^t^^32« 

by 
f<?ft. 


Q   2. 

IMPROVEMENT   OF  BLACK   WARRIOR  RIVER,  ALABAMA.  FROM  T 

.      LOOSA  TO  DANIELS  CREEK. 


Act  of  May  23,  1828,  declared  Black  Warrior  Eiver,  Alabama, 
from  all  tolls  except  such  as  might  be  allowed  by  iict  of  Congress   C 
5244,  Kevised  Statutes,  edition  of  1878,  page  1015). 

An  examination  and  partial  survey  of  the  river  from  Locust  Fo^ 
Tuscaloosa,  47  J  miles,  was  made  in  1874,  in  accordance  with  provi^:::^     ^ 
of  act  of  Congress  approved  June  23, 1874,  report  of  which  is  con'  ^  '^ 
in  Report  of  Chief  of  Engineers,  1875. 

A  survey  of  the  river  from  forks  of  Sipsey  and  Mulberry,' 92^ 
was  made  in  the  fall  of  1879,  as  directed  by  act  of  Congress  app 
March  3, 1879. 

The  report  thereon  is  contained  in  Eeport  of  Chief  of  Engineers^ 
Part  II,  page  1218. 


^$ec. 


to 
ons 


ved 


-^1, 
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A.ppropropriations  have  been  made  as  follows: 

act  of— 

Jnly5,  1884 $50,000 

Augusts,  1886 56,250 

AuguBtU,  1888 100,000 

September  19,  1890 150,000 

Total 356,250 

3nder  the  first  appropriation  a  survey  for  locating  works  of  improve- 
:iit  and  for  obtaining  data  iipon  which  to  base  detailed  plans  and  es- 
tates was  commenced  in  September,  1884,  and  a  report  proposing  a 
ft^tem  of  improvement  by  locks  and  movable  dams  was  submitted 
-^jember  19, 1885. 

%  Board  of  Engineers  for  considering  the  report  and  project  met  in 
iBcaloosa  February  10, 1886,  and  recommended  a  change  to  locks  and 
ad  dams  of  increased  lift. 

Plans  and  estimates  prepared  in  accordance  with  the  recommendation 
submitted  August  13, 1886,  and,  with  slight  modifications,  were 
ipted  by  the  Board  in  their  report  of  April  2, 1887.  The  project  was 
zjroved  May  19, 1887.  The  extent  of  the  work  is  the  construction  of 
^  locks  and  dams,  with  a  total  lift  of  62  feet,  between  Tuscaloosa  and 
^'■liels  Creek,  14j  miles,  and  its  xmrposeis  to  furnish  slackwater  navi- 
b-ion  for  barges  of  6  feet  draft. 

Die  locks  are  to  be  52  feet  clear  width,  322  feet  long  between  hollow 
:^ins,  available  length  285  feet,  and  to  have  a  depth  of  6^  feet  on 
t^et  sills,  and  are  to  have  iron  gates.  The  dams  are  to  be  of  rock-fill 
^e.  The  estimated  cost  was$741,670,  which  will  be  probably  exceeded, 
fcherock  used  in  construction  is  found,  both  in  quarrying  and  working, 
^e  expensive  than  was  anticipated. 

^ork  was  commenced  in  March,  1888,  and  has  been  carried  on  con- 
"^ally  since,  with  the  exception  of  a  suspension  from  September  1  to 
•»ber  20, 1890,  caused  by  exhaustion  of  funds. 
CTie  land  required  on  the  east  side  of  the  river  for  Lock  No,  1  was 
^ed  to  the  United  States  by  mayor  and  board  of  aldermen  of  the 
^  of  Tuscaloosa,  Ala.,  in  N^ovember^  1887. 

^or  the  fiscal  year  ending  June  30, 1888,  theVork  done  was  prepar- 
^Ty,  viz,  clearing  and  grading  lock  site,  building  necessary  sheds 
3 quarters,  commencing  track  to  quarry,  stripping  quarry,  etc.  A  lock 
Oder's  house,  to  serve  as  Engineer's  office  during  construction,  was 
^tract^d  for  and  completed  in  May,  at  a  cost  of  $1,990. 
CDuring  the  fiscal  year  ending  June  30, 1889,  the  preparatory  work 
^  finished,  comprising  If  miles  of  track  to  the  quarry,  two  inclines 
^3  the  lock  chamber,  forming  a  circuit  for  delivering  stone,  cofferdam 
CD  12  feet  high  and  5o0  feet  long  completed,  19  derricks  framed  and  put 
»  bank  excavation  for  lock  walls  finished,  and  a  derrick  boat  and  two 
t^ges  built. 
Che  work  of  construction  proper  during  the  year  was: 

Cubic  yards. 

^^e  qnarried 7, 811 

^■:iecut 2,364 

belaid 1,434 

^It  excavation  in  foundation 816 

^^h  excavation  in  foundation  . . . , 1, 500 

enuring  the  fiscal  year  ending  June  30,  1890,  the  work  done  was : 

^onry  laid yards . .  7, 262 

^  masonry  laid do....      2^18 

•^ecut do 950 

BNG  92 ^91 
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Stone  quarried yards . .  '^  "^^Ji 

Rock  excavated  in  lock  chamber ^ do ^^"^ 

Earth  excavated  for  bank  wall *..do ^»,^^ 

Rock  placed  in  dam do ^00 

Rock  placed  behind  bank  wall do 600 

Earth  placed  behind  bank  wall do Sil 

Trestles  for  needle  dam  constmcted do 5 

The  rock  reef  on  which  the  lock  rests  was  found  so  much  cu  ^L->  by 
crevices  that  it  was  found  necessary  to  carry  lock,  miter,  and  ne^^^^^dle- 
dam  walls  down  to  the  bottom  of  the  lock  chamber,  thereby  increaB.^^3iiig 
the  amount  of  masonry  1,390  yards  over  the  estimate. 

During  the  fiscal  year  ending  June  30, 1891,  the  work  done  WEk^BS  as 
follows: 

Funds  having  become  nearly  exhausted  at  the  close  of  the  last  figzzJcal 
year,  the  work  in  July  and  August  was  confined  to  completing-         ^^ 
masonry  of  Lock  No.  1,  and  was  then  susx>ended  until  October  20_r=^^^ 
which  time  a  new  appropriation  became  available. 

Upon  resuming  work  it  was  found  necessary  to  renew  the  outfi^^  *P 
some  extent.    New  booms  and  braces  were  required  for  the  deric::^^^ 
and  a  new  road  to  the  works,  to  avoid  trespassing  upon  private  grouu^^^?* 
The  track  to  the  quarry  had  also  to  be  relaid  with  steel  rails.    T^^^^ 
track  had  origiuuUy  been  a  wooden  one  with  a  strap  rail,  for  mr"^ 
service,  the  supposition  at  the  time  being  that  the  haul  would  not 
ceed  a  mile  in  length,  but  in  reaching  out  for  better  quarry  facilU-W^^_^^ 
it  finally  became  2  miles  long,  a  distance  for  which  economy  requir^ 
the  use  of  a  locomotive  and  steel  tra^k.    In  aiiddition  to  these  r>hAngg 
and  renewals,  which  were  made  durinq^  the  fall  and  winter,  the  coff^fe^^^j. 
dams*  for  Locks  Nos.  2  and  3  were  put  in  with  the  inclines  3,000  fk&-^' 
long  leading  down  to  them.  _   , 

The  quarry  heretofore  used  had  been  an  expensive  one  to  work  a  '^^^^ 
only  a  small  force  could  be  advantageously  employed  on  it.    It  Tg'"    '  ^ 
desirable  to  get  one  capable  of  a  larger  monthly  output  and  at  less  c^trr^^c 
per  yard.    Explorations  failed  to  indicate  a  better  site  along  the  ri^i^^^^ 
bank,  and  it  was  finally  determined  to  quarry  rock  from  the  river  b  ag'^*^* 
Accordingly   in  building  the  cofferdam  for  No.  3  it  was  made  Ic^^^^S 
enough  (1,300  feet)  to  inclose  an  area  of  7  acres,  open  at  the  Iowcf  e:«ai-^; 
where  there  is  an  abrupt  fall  of  4  feet,  so  that  the  inclosure  dra»^«-  ^■^^ 
itselfc 

Other  work  for  the  year  is  itemized  as  follows: 

Stone  quarried,  ashlar *. cubic  yarcls.. 

stone  quarried,  backing do 3-., 

Stone  cut do 1-, 

Masonry  laid .• do 

Paving  foot  of  bank square  yards..  2, 

Turfing  bank  slope do 3, 

Rock  excavation  in  lock  pit cubic  yards. .  J-, 

Ec^rth  filling  behind  wall do X, 

Rock  fining  behind  waU do X, 

Sand  hauled  for  mortar 1 do 

During  the  fiscal  year  ending  June  30,  1892,  was  as  follows: 

Lock  No.  1 : 

Rock  used  in  bank  revetment  and  dam cubic  yards . . 

Additional  paving square  yards..  * 

Lock  No.  2 : 

Rock  excavated  in  foundation cubic  yards. . 

Karth  excavated  in  foundation Ido %  55S  S  ' 

Ashlar  quarried do ^'^^5  M** 

Backing  quarried , do ^2?  titi- 

Masonrylaid do....  6y  |^  M,'.' 

Stonocut do....  2,^^^  M  ** 
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quarried yards..      356 

g  quarried do 325 

tut * ^ do....        67 

PRESENT   OONDITION  OP  THE  WORK. 

^o.  1, — ^Lock-tender's  hoase  built  and  occupied  as  an  engineer 
ock  masonry  completed.  Base  of  dam  filled  in  to  within  9 
le  crest.  Lock  yard  paved  and  bank  sloped  and  turfed  and 
L.  The  stone  are  on  hand  prepared  for  the  abutment  and  dam. 
^o.  2. — ^The  river  wall  is  completed;  1,341  yards  of  masonry 
1  laid  in  the  bank  wall  and  the  stone  for  finishing  it  is  in  readi- 

^o.  3. — ^Cofferdam  built  and  356  yards  of  ashlar  quarried.  The 
•n  for  the  lock  walls  is  being  excavated, 
kimated  that  $200,000  expended  in  the  next  two  years  will 
the  work  covered  by  the  first  three  locks  and  dams.  This 
up  about  10  miles  of  river  and  render  accessible  a  large  area 
and  4-foot  coal  seams. 

)t  these  have  been  opened  and  occasionally  worked,  but  only 
3onsumption,  owing  to  lack  of  transpor^tion  facilities.  They 
ubtedly  become  largely  productive  as  soon  as  the  river,  can  be 

)r  site  of  Lock  No.  2  was  obtained  by  purchase  from  the  Tus- 
id  Castle  Hill  Beal  Estate  and  Manufacturing  Company.  Deed 
)t  Lock  Ko.  3  was  granted  by  the  trustees  of  the  State  Uni- 
Deed  for  site  of  abutment  for  Lock  Ko.  1  was  obtained  by  con- 

OOMMEBOIAL  IMPOBTANOE. 

npletion  of  the  project  now  in  progress  wiU  extend  the  navig- 
jrs  of  the  Warrior  Eiver  into  the  chief  mineral  region  of  Ala- 
own  as  the  Birmingham  district),  giving  it  a  water  outlet  to 
The  first  result  anticipated  is  the  development  of  the  coal 
jacent  to  the  river.  Under  the  favorable  conditions  for  mining 
[  and  the  low  cost  of  barge  transportation  it  is  estimated  that 
Lt  of  these  mines  can  be  profitably  marketed  in  Mobile  Bay 
per  ton.  At  this  price  the  Warrior  mines  could  practically 
ze  the  coal  business  of  the  Gulf,  both  for  local  consumption 
xport,  and  the  coal  tonnage  on  the  river  would  be  so  great  a«, 
!» justify  the  cost  of  river  improvement  j  but  it  seems  quite 
that  the  coal  business  would  not  be  the  only  or  even  the  most 
t  one  to  be  developed  by  the  improved  river  j  that  to  be  de- 
m  other  mineral  resources  must  be  considered, 
esent  annu^  output  capacity  of  Jefferson  County,  in  which 
lam  is  situated,  is  estimated  in  round  numbers  as  follows: 

Tons. 

capacity,  14,000) 5,000,000 

1,800,000 

2  700  000 
aiiy  capacity, '2^566)".-. !'!!!..! !..*! !.!.!!!!!!..    '900' 000 

>rks  producing  the  above  output  can  readily  be  connected  with 
ior  by  short  extensions  of  existing  railways,  and  future  iron 
plants,  with  the  river  opened,  would  doubtless  be  placed  on 
nt  to  the  river  banks.  At  present  the  Birmingham  furnaces 
aarket  their  products  in  the  North  and  West,  and  the  cost  of 
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sport  over  the  long  rail  route  by  which  these  markets  are  reached 
its  to  a  great  extent  the  exceptional  advantages  that  these  for- 
^s  possess  for  cheap  production.  Moreover,  the  Birmingham  prod- 
.  by  increasing  so  largely  the  stocks  in  the  Northern  markets,  have 
fed  to  reduce  prices,  and  doubtless  have  intensified,  if  they  have 
caused,  the  depression  that  has  prevailed  In  the  iron  industries 
ng  the  past  two  years.  Hence  a  water  route,  opening  new  mar- 
\  to  the  Birmingham  iron  trade,  would  benefit  not  only  that  trade, 
the  iron  industries  of  the  whole  country. 

lould  the  Nicaragua  Ganal  be  opened  the  Birmingham  furnaces, 
ng-mills,  and  steel  plants  will  find  their  best  and  most  cheaply  ac- 
ible  markets  along  the  Pacific  coast  via  the  Warrior  Eiver  and  the 
^ragua  Canal,    Naturally  their  products  will  move  in  that  direction. 

Money  statement, 

1. 1891,  balance  unexpended $106,578.51 

30, 189^,  amount  expended  during  fiscal  year 76, 783. 43 

1. 1892,  balance  unexpended 31,795.08 

1, 1892,  outstanding  liabiUties -. 6,197.47 

1, 1892,  balance  available 25,597.61 

lint  apprdpnated  by  act  approved  July  13, 1892 200, 000. 00 

nnt  available  for  fiscal  year  ending  June  30, 1893 225, 597. 61 

lount  (estimated)  required  for  completion  of  existing  project . . 185, 420. 00 

lountthatcan  be  profitably  expendedinfi8calyearendingJune30,1894   185, 420. 00 
bmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
larbor  acts  of  1866  and  1867. 
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aOVEMENT  OF  WAKRIOR  AND  TOMBIGBEE  RIVERS,  ALABAMA  AN] 

MISSISSIPPI. 


^D 


WARRIOR  RIVER. 

ie  examination  and  partial  survey  of  the  river  firom  Tuscaloosa 
lopolis  was  made  in  1874,  and  report  thereon  may  be  found  in  th 
ort  of  the  Chief  of  Engineers  of  1875,  Part  II,  page  16. 
L  its  original  condition  the  river  was  well  adapted  for  high 
igation,  having  a  width  of  400  feet  at  Tuscaloosa,  gradually  dimi 
ng  to  150  feet  near  its  mouth.    The  boating  stage  usually  lasted  ii 
ths,  from  December  1  to  May  1,  the  depth  ranging  from  10  to 
,  and  the  only  obstructions  encountered  were  overhanging 
}h  sometimes  carried  away  chimneys  of  steamboats  and  damag 
r  upper  works.    Below  a  10-foot  stage  snags  became  troubleso 
below  5  feet  navigation  practically  ceased, 
tie  obstructions  to  low- water  navigation  were:  (1)  Mnety-four  b 
reefs  that  afforded  a  ruling  depth  of  12  to  30  inches;  (2)  numer 
^s  and  sunken  logs,  choking  up  the  bar  chutes  and  frequent  in 
hesalso;  (3)  overhanging  trees  that  effectually  closed  narrow  chu 
I  if  otherwise  open. 

iie  improvement  of  the  Warrior  was  authorized  by  act  of  Cong 
farch  3, 1875,  and  the  project  adopted  was  to  deepen  the  ba 
r  construction,  remove  snags,  and  cut  down  overhanging  trees, 
Bw  to  obtaining  for  small  boats  a  low  water  channel  80  feet  wid 
depth. 
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The  estimated  cost  of  the  iiuprovemeut  was  $105,103.    Appro] 
tioDS  were  made  as  follows: 

Warrior  and  Tombigbee  rivers : 

March  3, 1875 $252 

Anguat  14, 1876 15J 

June  18, 1878 -, 28, 

March  3, 1879 ^..    20,? 

Warrior  River:  * 

June  14, 1880 20, 

March  3,  1881 10, 

August  2, 1882 10, 

Julys,  1884 : 12, 

Augusts,  1886 18, 

August  11,  1888 18, 

September  19,  1890 45, 

Total : 222, 

Of  this  amount,  $134,372  was  appropriated  for  the  Warrior,  andH 
$88,000  for  Warrior  and  Tombigbee  jointly.  1 

The  execution  of  the  project  was  commenced  in  June,  1876,  and  cono 
tinned  ibr  an  average  annual  peiiod  of  four  months  up  to  Kovember  ' 
10, 1885,  and  for  three  months  in  1887,  the  work  being  confined  chiefly  ^ 
to  the  removal  of  snags  and  overhanging  trees.  Channel  deepening 
by  jetty  constniction  was  also  attempted  upon  49  of  the  bars  affording 
the  shoalest  water. 

The  work  in  1887  was  done  by  contract.  The  work  of  removing 
snags  an^  logs  has  been  repeated  several  times  over  a  great  part  of 
the  river.  This  has  been  made  necessary  from  the  fact  that  landslides 
and  caving  banks  every  year  throw  many  trees  into  the  river  that, 
anchored  by  their  roots,  obstruct  the  channel.  This  trouble  will  con- 
tinue until  stability  shall  have  been  given  to  the  yielding  banks.  The 
work  of  sloping  and  revetting  needed  for  this  purpose  was  not  origi- 
nally contemplated,  but  as  the  necessity  for  it  became  apparent  an  ex- 
perimental section  3,000  feet  long  was  tried  m  1886,  costing  at  the  rate 
of  $6,000  per  mile,  which  proved  satisfactory. 

The  practical  results  accomplished  under  the  above  project  may  be 
stated  as  having  lowered  the  navigable  stage  3  feet,  a  boat  with  600 
bales  of  cotton  and  drawing  4^  feet  passing  down  the  river  without  dif- 
ficulty on  a*  stage  barely  2  feet  above  low  water. 

Better  resulte  than  this  could  not  be  expected  in  continuing  the  old 
proj'ect,  because  the  slope  on  portions  of  the  river  is  such  that  the  low- 
Water  discharge  will  not  give  a  uniform  depth  of  more  than  2^  feet  in  a 
channel  80  feet  wide.    Moreover,  the  statement  as  to  the  results  obtained 
Iiolds  good  only  in  the  fall,  because  the  low- water  chutes  around  the 
bars  lie  out  of  the  current  during  high  water,  and  consequently  fill  up. 
5?he  scouring- out  process  does  not  keep  pace  with  the  fall  of  the  river 
Barface  in  the  spring,  and  it  is  not  until  late  in  the  summer  that  the 
chutes  become  fully  opened. 

It  was  therefore  evident  that  to  secure  a  4-foot  low- water  channel  of 
i^avigable  width  a  new  project  had  to  be  adopted,  and  when  the  im- 
provement of  the  Black  Warrior  Eiver  above  Tuscaloosa  was  under- 
bken  for  the  benefit  of  the  recently  developed  mineral  business  of  the 
pper  Warrior  it  was  evident  that  the  6-foot  low- water  depth  adopted 
i  that  project  should  be  extended  throughout  the  river  below. 
A  survey  of  the  Warrior  was  authorized  from  Tuscaloosa  to  the 
LOUth,  in  order  to  get  the  data  necessaiy  for  preparing  plans  and  esti- 
lates  for  the  improvemente  of  the  river  on  scale  desired. 
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The  survey  was  commenced  in  the  summer  of  1887  and  completed  in 
the  fall  of  1889,  and  a  report  was  submitted  December  24,  1889,  pro- 
posing a  plan  of  improvement  to  obtain  a  good  channel  with  a  mini- 
mum depth  of  6  feet  at  low  water  by  a  system  of  dams  and  pnaematic 
gates  in  connection  with  snagging,  cutting  of  overhanging  trees,  bank 
revetment,  and  bar  improvement,  at  an  estimated  cost  of  9577,000. 

Since  that  time  a  more  careful  study  of  the  data  obtained  by  the  sur- 
vey'has  resulted  in  a  change  in  the  views  previously  entertained  and 
a  belief  that  locks  in  similar  size  and  general  construction  to  those 
above  Tuscaloosa  will  be  better  than  the  pneumatic  gates. 

The  work  during  the  fiscal  year  ending  June  30, 1891,  was  confined 
to  a  preparation  of  a  portion  of  a  suitable  plant  for  future  use  in  the 
improvement  of  the  river,  the  old  plant  having  been  completely  osed 
up,  and  an  attempt  to  do  the  work  by  contract  having  resulted  in  the 
conviction  that  it  was  more  economical  and  advantageous  to  do  the 
work  by  day's  labor. 

The  following  is  a  statement  of  work  performed  during  the  fiscal  year 
ending  June  30, 1892. 

Work  on  the  improvement  of  this  river  was  commenced  at  Forrest 
Bridge  Piers  on  December  1, 1891,  and  carried  down  to  the  mouth,  sus- 
pended December  23, 1891,  on  account  of  high  water,  resumed  ^rly  in 
March,  1892,  at  Choctaw  Bluff,  Ala.,  suspended  during  the  latter  part 
of  March,  1892,  on  account  of  high  water,  and  resumed  in  May,  1892. 

Snags  pulled^  cat  upland  removed 757 

Number  of  cuts  made 652 

Slip-iuB  removed .' 4 

Drifts  removed,  piles 16 

Stumps  blasted  and  removed 8 

Logs  Masted  and  removed .' 1 

Logs  on  bank  cut  up 52 

Number  of  cuts  macie ^ 183 

Overhanging  trees  felled,  pulled  back,  and  cut  up 884 

Number  of  cuts  made 1,886 

Trees  trinuned 15 

Bushes  cut «. 694 

Money  statement. 

July  1, 1891,  balance  unexpended $37,127.18 

June  30, 1892,  amount  expended  during  fiscal  year 26,831.01 

July  1, 1892,  balance  unexpended 10,296.12 

Amount  appropriated  by  act  approved  July  13,1892 75,000.00 

Amount  available  for  fiscal  year  ending  JuneSO,  1893 85,296.12 


(Amount  (estimated)  required  for  completion  of  existing  project 457, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  250, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Articles. 


Cotton tons 

Qimin do.- 

Iron do.. 

Lumber • do.. 

Creneral  mercbaudise 1 do.. 

Total : 
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TOMBIGBEE  RIVER,  FROM  WALKERS  BRIDGE   TO  FULTON. 

The  examiuation  of  this  section  of  tlie  Tombigbee  Eiver  was  provided 
for  by  the  river  and  harbor  act  of  Maich  3,  1881 ,  and  again  by  the  river 
and  harbor  act  of  August  5, 1886.  An  examination  was  made  under  tlie 
first  act  and  a  report  was  submitted  February  10,  1882,  whi(*h  is  con- 
tained in  the  Annual  Report  of  the  Chief  of  Engineers  for  1882. 

Under  the  second  act  reference  was  made  to  the  examination  pirevi- 
ously  made. 

For  the  improvement  of  this  section  of  the  river  the  river  and  harbor 
act  of-^ 

August  11)  1888,  appropriated $4,000 

September  19, 1890,  appropriated 1 4, 000 

Total 8,000 

The  projected  improvement  was  the  ox)ening  of  a  channel  for  high- 
water  navigation  from  Fulton  up  to  Walkers  Bridge  by  the  removal  of 
snags  and  overhanging  trees  at  an  estimated  cost  of  $11,000. 

Work  was  commenced  at  Fulton  on  November  17, 1888,  and  continued 
to  December  21,  1888,  when  work  was  suspended  on  account  of  high 
water.  It  was  resumed  as  soon  as  the  stage  of  water  would  permit, 
March  15,  1889,  and  continued  to  the  middle  of  August,  1889.  Work 
under  appropriation  of  $4,000,  made  by  act  of  September  19, 1890,  was 
commenced  in  January,  1891,  at  Stevens  Field  and  carried  on  until  a 
rise  of  the  river  caused  suspension  on  February  4, 1891,  and  resumed 
again  in  March,  and  Walkers  Bridge  was  reached  in  May  16,.1891. 

On  account  of  high  water  during  March,  April,  and  May,  1891,  con- 
siderable necessary  work  had  to  be  passed  over;  it  was  deemed  best 
to  return  downstream  and  go  over  the  work  again  while  the  wajber  was 
low.  The  party  working  downstream  reached  Fulton  on  the  30th  of 
Jane,  1891,  and  completed  the  projected  improvement. 

The  improvement  made  will  not  be  permanent,  but,  owing  to  caving 
banks  and  shifting  of  channels,  will  require  reworking  from  time  to 
time. 

The  following  obstructions  were  removed  during  the  fiscal  year  end- 
ing June  30, 1891 : 

Trees  pnlled 454 

Trees  cnt '2,886 

Lo^  remoyed 1, 085 

Drifts  removed 4 

Stamps  removed t 640 

The  results  obtained  by  the  improvement  are  as  follows: 

Bafts  of  timber  of  much  larger  size  than  formerly  can  be  floated  down 
without  breaking  them  up  as  was  formerly  necessjiry  on  a  stage  of  3J 
feet  above  low  water,  and  barges  80  feet  long,  22  feet  beam,  and  4  feet 
draft  can  be  used,  when  the  water  is  5  feet  above  low  water. 

It  is  estimated  that^the  saving  in  freight  and  expense  of  transporta- 
tion on  cotton  and  timber  and  other  sui)plies  will  be  not  less  than 
112,000  annually. 

The  length  of  this  section  of  the  river  as  given  in  the  report  of  the 
preliminary  examination  (25  miles)  is  much  too  smalL 
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Money  statement. 

July  1,  1891,  balance  unexpended ■. $1,482. 

June  30,  1892,  amount  expended  during  fiscal  year 1, 073. 


July  1,  1892,  balance  unexpended 408. 

Amount  appropriated  by  act  approved  July  13,  1892 ^ 3,  GOO. 


Amount  available  for  fiscal  year  ending  June  30, 1893 3, 408. 


'  Amount  (estimated)  required  for  preserv ation  of  improvement 1, 000. 

I  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894     1, 000. 
^  Submitted  In  compliance  with  lequiremente  of  sections  2  of  river  and 
barbor  aets  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Artioles. 


Lumber tons.. 

Staves do... 

Total 


TOMBIGBEE  BIVER  PROM  FUI.TON  TO  VIENNA. 

A  survey  of  that  portion  of  this  section  of  the  river  from  Pulton  do 
to  Goluinbus,  144  miles,  was  made  under  the  act  of  June  10, 1872,  ai 
report  of  same  submitted  September  20, 1873.    This  report  is  contain 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1873. 

An  examination  was  made  of  the  remaining  poi*tion,  65  miles,  und 
the  act  of  July,  1870,  report  of  which  is  contained  in  Aiinual  Report 
the  Chief  of  Engineers  for  1871. 

Previous  to  improvement  navigation  was  carried  on  only  during  t 
winter  (high-water)  season,  and  was  seldom  attempted  above  Aberdeen; 
112  miles  below  Fulton.  Snags,  sawyers,  and  stumps  obstructed  tbe 
channel,  in  low  stages,  so  tliat  navigation  practically  ceased  on  a  stage 
6  feet  above  low  water  below  Columbus,  and  12  feet  above.  Over- 
hanging trees  were  troublesome  at  all  stages  and  frequent  cause  of 
damage.  The  normal  width  of  the  river  on  a  navigable  stage  was  from 
80  feet  at  Fulton  to  160  at  Vienna.  The  project  adopted  for  this  divi- 
sion was  to  improve  high- water  navigation  from  Fulton  to  Columbus  by 
removing  all  timber  obstructions  above  the  low-'^ifater  plane,  and  to 
clear  the  banks  of  overhan  ging  trees  from  Columbus  to  Vienna.  Besides 
clearing  the  river  bed  and  banks  of  obstructions,  it  was  prox>o8ed  to 
deepen  the  bars  by  dikes  and  jetties,  so  a«  to  increase  the  depth  of  them 
(12  inches  to  13  inches)  3  feet,  with  a  width  of  40  feet 

The  estimated  cost  of  the  improvement  of  the  entire  river  was  $205,000. 

The  amounts  appropriated  for  this  division  and  specially  designated 
ju  appropriations  made  for  the  Warrior  and  Tombigbee  have  been : 


By  act  of— 

March  3,1873 $10,000 

June  18,1878 12,000 

March  3,1879 10,000 

June  14,1880 16,000 

March  3,1881 7,3G5 


By  act  of— 

August  2,1882.... 17,500 

July  5, 1884 10,000 

August  5,1886 7,500 

August  11,1S88 6,500 

September  19, 1890 6>000 


Work  was  commenced  in  August,  1878,  and  continued  annually 
during  a  portion  of  each  year  untU  May  12, 1888. 
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Tlie  work  accomplished  has  been  as  follows: 

Fulton  to  Columbus  the  project  has  been  completed  as  desig- 
,  and  navigation  secured  down  to  a  stage  4  feet  above  low  water. 
K^low  Columbus  5,130  snags,  stumps^  and  sunken  logs  have  been  re- 
lo^ved,  overhanging  trees  cut,  and  20  bars  deepened  to  3  feet,  leaving 
5  xiTiimproved. .  The  effect  of  the  improvement  has  been  to  afford  a 
sk^v^^able  channel  ftom  Columbus  to  Vienna  for  boats  drawing  3  feet 
'"itili  the  river  2  feet  above  low  water.  Another  foot  can  be  gained  by 
rmi>roving  the  unworked  bars  on  the  plan  heretofore  adopted,  but  the 
esialts  obtained  from  the  deepened  bars  show  that  they  will  not  gen- 
r-£^lly  maintain  the  3  feet  required,  and  a  2-foot  low-water  channel  is 
il  t^hat  can  be  expected  from  the  scouring  method  heretofore  used. 

'X^lie  cost  of  maintaining  the  improved  condition  would  be  about 
S,000  annually. 

survey  of  the  river  from  Columbus  to  Vienna  was  made  in  1887, 
jreport  with  project  and  estimates  for  a  channel  of  6  feet  depth  at 
water  was  submitted  December  24, 1889. 

vvork  during  the  year  ending  June  30, 1891,  consisted  in  the  prepa- 
^t;ion  of  part  of  a  plant  for  future  operations,  and  the  commencement 
^  "^v^ork  of  improvement  at  Fulton,  June  30^  and  at  Aberdeen,  June 
^y  1391,  both  forces  working  down,  and  at  Vienna,  June  28, 1891,  this 
oroo  working  up  toward  Columbus. 

I>ixring  the  fiscal  year  ending  June  30, 1892:  Work  commenced  in 
'U-H^^  1891,  by  one  party  from  Aberdeen,  Miss.,  up,  and  improved  62 
■^^^s.  A  second  party  commenced  July  1,  at  Fulton,  Miss.,  and  im- 
t^^^^v^od  60  miles  downstream.    Work  suspended  September  30, 1891. 

Mi^^^  cut  up  and  removed 2,317 

^**»  xnade 630 

»t^^Oj^8  leveled  and  blasted 803 

^«^ti^  made 261 

n^ -^^sa  logs  cit  up 157 

?^*^  liiade 249 

*f*^^  on  bank  cut  up 1,400 

C^^«  made .'. 5,379 

4,  5^^*°g*^K  treea  felled,  pulled  back,  and  cut  up 4, 101 

^^  xiiade ^ 8,086 

5^\ie8cut 6,305 

Y\*low8cut,  yards 375 

J^titi^  repaired 4 

Money  statement, 

^^ly  1, 1891,  balance  unexpended M,  714. 26 

June  SM),  1892,  amount  expended  during  fiscal  year 4,714.26 

imount  appropriated  by  act  approved  July  13,  1892 6, 000. 00 

(Amount  (estimated)  required  for  preservation  of  improvement 10, 000. 00 
Aiuount  that  can  be  profitably  expended  in  fiscal  year  euding  June  30,1894    10, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 
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Articles.  1892. 

XfOmber 8,2S0 
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TOMBIGBEE  RIVER  FROM  ITS  MOUTH   UP  TO  DBMOPOLIS. 

Survey  of  this  portion  of  river  was  directed  by  the  act  of  August  11, 
1888. 

Report  upon  the  survey  was  submitted  December  24. 1889.  The  proj- 
ect proposed  was  to  obtain  a  channel  t)f  6  feet  depth  at  ordinary  low 
water  by  the  removal  of  snags,  logs,  and  overhanging  trees,  dredging, 
bank  revetment,  and  the  construction  of  locks  and  dams. 

The  length  of  this  section  of  the  river  to  be  improved  is  191  miles. 

The  estimated  cost  is  $608,808. 

By  the  act  of  September  19, 1890,  an  appropriation  was  made  of 
$55,000  for  this  work. 

Operations  during  the  fiscal  year  ending  June  30, 1891,  consisted  in 
the  preparation  of  a  plant,  most  of  which  was  completed,  and  the  full 
improvement  of  the  river,  according  to  the  project,  from  tiie  month  up, 
65  miles,  and  the  partial  improvement  of  37^  miles  more. 

Operations  during  the  fiscal  year  ending  June  30, 1892,  were  as  fol- 
lows: Commenced  JulJ^,  1891,  suspended  in  November,  1891,  on  ac- 
count of  high  water,  and  resumed  June  1, 1892.  Ox)eration8  were  com- 
menced at  Millers  Gin,  44^  miles  above  the  mouth,  in  removing  snags, 
logs,  trees,  etc.,  as  far  as  Barneys  Shoals,  156  miles  above  the  month. 
The  old  jetties  at  Osage  and  BameyB  shoals  were  repaired. 

From  June  1  to  June  30, 1892,  snags,  logs,  trees,  etc.,  were  removed 
from  Demopolis,  Ala.,  12  miles  downstream. 

The  improvement  of  McGrews  Shoals,  Alabama,  63  miles,  Woods 
Bluff  101  miles,  and  Pearsons  Shoals  128  miles  above  the  mouth,  by 
blasting  and  rock  excavations,  was  commenced. 

The  following  is  a  statement  of  work  performed: 

Snags  puUed,  out  up,  and  removed 584 

Number  of  cute  made 1, 396 

Stumps  blasted,  leveled,  and  removed 16 

Logs  on  bank  cut  up 15 

Ovei'hanging  trees  felled,  puUed  back,  and  cut  up 511 

Number  of  cuts  made 852 

Bushes  cut 693 

Old  ietties  repaired linear  feet..  1,585 

Rock  blasted  and  excavated cubic  yardd..  ^944| 

Sunken  barges  removed ,..         3 

An  annual  appropriation  of  $10,000  will  be  required  for  the  preser- 
vation of  this  improvement  of  the  river,  and  should  be  made  separately 
from  the  appropriation  for  the  work  proper. 

Money  statement. 

July  1, 1891,  balance  unexpended $45,351.01? 

June  30,  1892,  amount  expended  during  fiscal  year i 38, 538. 87 

July  1,  1892,  balance  unexpended ^ 6,812.15 

Amount  appropriated  by  act  approved  July  13, 1892 1^,  000. 00 

Amount  available  for  tbe  fiscal  year  ending  June  30, 1893 131, 812. 15 

{Amount  (eststimated)  required  for  completion  of  existing  project 32^808.00 
Amount  that  can  be  profitably  expended  m  fiscal  year  ending  June  30, 1894  328, 808. 00 
Submitted  in  compliance  with  requiroments  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMBRCIAL  STATISTICS. 


ArtioleB. 


Cotton ^ tona. 

Grain do.. 

IxoD do.. 

Lnmber  and  croM-tieA do. . 

Shingles do.. 

General  mercbandiae do.. 

Total i 


1892. 


9,600 

7.084 

71 

41,866 
1,146 

17,709 


77,376 


TOMBIGBEE    BIYEB    PkOM    DEMOPOLIS,    ALABAMA,    TO    OOLTJMBUH, 

MISSISSIPPI. 

Extending  improvement  to  secare  6  feet  draft  at  low  water.  The 
survey  of  tUs  section  of  the  river  was  directed  by  the  act  of  August 
U,  1888. 

Report  upon  the  survey  was  submitted  December  24,  1889.  The 
project  proposed  was  to  obtain  a  channel  of  6-feet  draft  by  the  removal 
of  logs,  snags,  and  overhanging  trees,  bank  revetment,  bar  improve- 
ment by  contraction  works,  and  dams  and  locks,  at  an  estimated  cost 
of  $779,400. 

The  length  of  this  portion  of  the  river  is  156  miles. 

An  appropriation  was  made  by  the  act  of  September  19,  1890,  oi 
•15,000. 

Operations  during  the  fiscal  year  ending  June  30, 1891,  consisted  in 
the  preparation  of  a  plant  for  the  work.  Work  was  commenced  during 
June. 

During  the  fiscal  year  ending  June  30, 1892,  work  was  suspended 

December  23,  1891.    Twenty-two  and  one-half  miles  from  Windham 

down  were  cleared  of  snags,  logs,  and  overhanging  trees,  and  the 

remainder  of  the  time  was  devoted  to  removing  sunken  obstructions 

at  Ten  Mile  Shoals,  10  miles  below  Golumbus.    Work  performed — 

Snags  pnUed,  cat  up,  and  removed 1,018 

Cuts  made 244 

Stampa  leveled,  blasted,  and  removed 1,499 

l^tamade 199 

Sunken  trees  paUed,  cnt  up,  and  removed 110 

Cats  made 435 

^  on  bank  cut  up 1,007 

^wmade J 3,753 

^^erhanging  trees  feUed,  pulled  back,  and  cut  up 7,406 

i^ta  male 18,581 

iffoa  deadened '. 39 

^f^  trimmed 197 

/*'T>«he8cut 4,383 

'^e  amount  of  $20,000  should  be  made  available  each  year  for  the 
^moval  of  the  yearly  accumulation  of  snags,  slip-ins,  etc.,  on  the  War- 
^or  j^ad  Tombigbee  rivers  (including  all  the  divisions). 

^H  annual  appropriation  of  about  $28,000  will  be  required  for  the 
**^^aervation  of  the  improvement. 

J  Money  statement 

jSi^  1,1891,  balance  unerpended $14,712.00 

^^^  30, 1892,  amount  expended  during  fiscal  year 14,712.00 


*nnt  appropriated  by  act  approved  July  13,  1892 35,000.00 

^'"^ount  (estimated)^equired  for  completion  of  existing  project 729, 400. 00 

S^OTntthatcanbenrofitablyexpendediu  fiscal yoarendingJuiie:W,  1894  250,000.00 
^*U>mitted  in  compliance  with  requirements  of  sections  2  of  river  and 
l&arbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 


Articles.  . 

» 

Iff! 

Cotton 

• 

tona.. 

3,000 

Grain 

........... ........do.... 

2.910 

Iron  ....!..,................... 

......... ..........do. ... 

9 

T^nm  h«r 

do.... 

S,833 

nMHAra]  vnAmliftniliaA  . .    . . 

do.... 

7,»i 

X 

Total 

u,«a 

Q  4. 

niPROVEBIENT  OP  NOXUBEE  RIVER,  MISSISSIPPI. 

The  examination  of  this  river,  provided  for  by  act  of  Congress  ap- 
proved March  3, 1879,  was  made  daring  the  month  of  March,  1880,  and 
extended  from  Macon,  Noxabee  Goanty,  Miss.,  to  its  month. 

Report  is  contained  in  the  Annual  Eeport  or  the  Chief  of  Engineers 
for  1880.  The  condition  of  the  river  when  examined  was  such  that  dar- 
ing all  seasons  of  the  year  and  at  all  stages  of  water,  navigation,  ex- 
cept by  small  flatboats,  was  practically  impossible. 

Steamboats,  prior  to  the  building  of  the  Mobile  and  Ohio  Railroad 
(1859),  plied  the  river.  After  the  constraction  of  this  railroad  the  boats 
were  withdrawn.  The  river  banks  then  became  overgrown  with  tim- 
ber, much  of  which  in  time  fell  of  slid  into  the  river,  and  caused  the 
formation  of  a  number  of  shoals  and  bars.  The  river  being  virtu^ly 
abandoned  for  the  purpose  of  navigation,  the  planters  living  along  its 
banks  assisted  in  obstructing  its  channel  way  by  building  a  number  of 
fish  traps  and  milldams.  The  chief  obstruction  to  navigation  consisted 
in  the  immense  number  of  trees  overhanging  the  river  throughout  its 
entire  length.  * 

At  the  time  of  the  examination  the  minimum  depth  of  the  river  was 
found  to  be  (at  ordinary  low  water)  Ij^  feet  and  the  average  width  60 
feet. 

The  project  adopted  was  to  afford  a  navigable  channel  during  high 
water,  or  about  five  months,  to  the  town  of  Macon,  by  the  removal  of 
overhanging  timber  from  the  banks  and  such  obstructions  to  navigation 
might  be  found  in  the  river. 

The  estimated  cost  was  $65,245.25. 

The  appropriations  made  for  the  improvement  are  as  follows: 


By  act  of  Congress — 

June  14, 1880 $12,000 

March  3, 1881 8,000 

August  2, 1882 10,000 

July  5,  1884 7,500 

August  5, 1886 7,500 


By  act  of  Congress — 

August  11, 1888 $6^000 

September  19, 1890 3,000 

Total i 63,000 


Work. was  commenced  on  the  improvement  during  the  low-water 
season  of  1880,  prosecuted  during  the  fiscal  years  ending  June,  1881,  and 
June  30, 1882,  and  through  the  month  of  March,  1883;  from  September, 
1884,  to  January  12, 1885;  from  May  23,  1885,  to  September  23, 1885; 
from  May  26, 1887,  to  December  15, 1887;  from  May  15, 1888,  to  July 
20, 1888;  from  September  20, 1888,  to  December  8, 1888;  fix)m  AprUl, 
1889,  to  October,  1889.  The  condition  of  the  improvement  at  the  end  of 
the  nscal  year  is  a  completely  improved  channel  from  the  mouth  of  the 
river  up  to  Macon,  91^  miles,  and  the  project  may  be  considered  to  be 
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^^pleted.    The  amount  available,  and  any 'appropriation  that  may  be 
^^e,  will  be  applied  to  the  maintenance  of  improvement. 

Ilie  river  daring  high  water  is  navigable  from  its  mouth  to  Macon. 
.  This  work  will  require  an  annual  expenditure  of  93,000  to  maintain  it 
^  its  improved  condition,  and  no  further  improvement  should  be  con- 
^i^ered  until  the  Tombigbee  River  below  Gainesville  is  completely  im- 
proved. 

The  reduction  in  fireight  charges  on  cotton  and  produce  by  railroad, 
doe  to  the  Improvement  of  the  river,  is  estimated  at  not  less,  and  prob- 
r     ably  much  more,  than  $20,000  per  annum. 

Money  statement. 

July  1,  1891,  balance  unexpended $3,257.46 

Jane  30, 1892,  amount  expended  daring  £scal  year 156. 75 

July  1,  1892,  balance  unexpended 8,100.71 

Amount  appropriated  by  act  approved  July  13, 1892 3, 000. 00 

'Amount  available  for  fiscal  year  ending  June  30,  1893 6, 100. 71 

{Amount  (estimated)  required  for  completion  of  existing  project 6, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  endin  g  June  30, 1894      6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Qs. 

IMPROVEMENT  OP  PASCAGOULA  RIVER,  MISSISSIPPI. 
By  act  of— 

March  2, 1827,  an  appropriation  was  made  of $8,000 

May  23, 18%,  an  appropriation  was  made  of 17,500 

August  30, 1852,  an  appropriation  was  made  of 5,000 

The  first  appropriation  was  made  for  removing  obstmctions  from  the 
rivbr  and  deepening  the  channel  at  its  month,  the  second  one  was  made 
for  deepening  the  channel  at  its  month,  and  the  third  was  made  for  a 
survey  of  the  river.  There  are  no  records  in  this  office  of  the  work  done 
under  these  appropriations. 

In  1870,  March  1.  a  canal  (called  Noyes  Canal)  dredged  across  the 
bar  at  the  month  of  the  river,  under  a  charter  fpom  the  State  of  Missis- 
sippi to  Abram  A.  Green,  to  a  depth  sufficient  to  admit  vessels  of  6  feet 
draft  at  low  tide,  was  opened  by  private  parties. 

The  cost  of  the  canal  was  stated  to  be  927,000,  and  for  annual  main- 
tenance $4,000. 

By  the  act  of  March  3, 1873,  a  survey  was  directed  to  be  made  at 
Sast  Pascagoula  Harbor,  Mississippi  Sound.  This  survey  was  made 
during  the  same  y  sar,  and  report  was  submitted  October  23, 1873.  The 
report  is  contained  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for 
1874.  The  plan  adopted  for  the  improvement  was  the  dredging  of  a 
channel  200  feet  wide  and  7  feet  deep  at  mean  low  water  through  the 
l>ar  at  the  mouth  of  the  river,  and  the  removal  of  snags  and  overhang- 
ing trees  throughout  its  entire  length,  at  an  estimated  cost  of  953,800. 

The  following  appropriations  were  made  to  carry  out  this  project: 


By  act  of— 

JnnelS,  1878 $10,000 

March  3, 1879 14,000 

June  14,  1880 20,000 

March  3, 1881 4,000 


By  act  of — 

August  2, 1882 $8,000 

Julys,  1884 3,000 

Total 59,000 


\ 
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At  the  commencement  of  the  work  there  was  3  feet  on  the  crest  ot 
the  bar  at  mean  low  water,  and  the  river  was  much  obstructed  by  snags, 
logs,  and  overhanging  trees.  Of  the  aggregate  amount  of  the  sevex^ 
appropriations  made  up  to  July  5, 1884,  less  91,500  allotted  for  exanoi- 
nation,  $42,500  was  devoted  to  dredging  through  the  bar  at  the  moiKt;li, 
and  resulted  in  securing  a  channel  through  the  bar  180  feet  to  190  Ceet 
wide,  7  J  to  8  feet  deep. 

Fifteen  thousand  dollars  of  the  amount  appropriated  up  to  that  tunc 
was  applied  to  the  removal  of  snags,  logs,  and  overhanging  trees. 
Commencing  at  the  light-house  near  the  mouth  of  the  river,  in  tlie 
spring  of  1^2,  the  work  was  prosecuted  during  the  working  season  of 
1882, 1883,  and  1884.  This  x)ortion  of  the  work  was  completed  on  !>«• 
cember  23, 1884,  and  resulted  in  securing  a  navigable  channel  from  tbJ^ 
mouth  of  the  river  to  one-half  mile  above  "  Dead  Lake,"  50J  miles,  Gcmt 
vessels  drawing  6i  feet,  and  to  the  junction  of  the  Leaf  and  Chicks 
saha  for  vessels  of  lighter  draft,  during  six  or  eight  months  of  the  ye^^^* 
The  project  was  then  virtually  completed. 

By  act  of—  «^e^nO 

Augusts,  1886,  an  appropriation  was  made  of $30^  0^^-^ 

August  5f  1886,  transferred  amount  appropriated  for  improving  Horn  Is-       ^^^^gA 

land  Pass,  actof  July  5,  1884 5,1)^^5-^ 

Au/rust  11, 1888,  an  appropriation  was  made  of 27,i 

September  19, 1890,  an  appropriation  was  made  of 20,i 

Total 72, 

Under  these  appropriations  a  new  project  was  proposed  and  approve 
for  securing  a  channel  of  navigable  width  and  minimum  depth  of 
feet  from  Moss  Point  to  the  anchorage  in  the  bay,  at  an  estimated 
of  $78^100  and  maintaining  the  river  above  Moss  Point  in  its  improvi 
condition. 

Afber  due  advertisement  bids  for  dredging  were  opened  August  li 

1887,  and  contract  entered  into  with  J.  H.  Gardner,  September  15, 1887"^^ 
Dredging  operations  were  commenced  October  8, 1887,  and  completec^^ 

April  28, 1888,  113,529  cubic  yards  were  removed.  The  wreck  of  th^--^^ 
United  States  snag  boat,  sunk  opposite  Moss  Point,  was  removec^^^ 
during  May,  1888.  Bids  for  improving  Pascagoula  Biver,  Mississippi^ 
(dredging  and  building  dam),  were  received  and  opened  November  27  ^ 

1888,  but  prices  (17J  cents  for  dredging  and  $3,700  for  dam)  were  nor^c: 
satisfactory,  and  all  were  rejected. 

Bids  were  again  solicited  and  oi>ened  January  20,  1890,  and  that  o: 
George  G.  Fobes  &  Co.,  for  dredging  at  16.2  cents  i>er  cubic  yard,  anf 
the  Alabama  Dredging  and  Jetty  Company,  for  tiie  dam,  $3,350 
cepted  and  contracts  entered  into. 

Dredging  was  commenced  April  16, 1890,  and  continued  to  the 
ter  part  of  July,  1890,    The  dam  was  completed  in  July,  1890. 

Bids  were  solicited  and  opened  November  20, 1890,  and  the  lowest^ 
that  of  the  Alabama  Dredging  and  Jetty  Company,  at  22  cents  pe^ 
cubic  yard,  measured  in  the  scow,  accepted  and  contract  entered  into.^ 

Dredging  was  commenced  in  February,  1891,  and  continued  to  Sep* 
tember  25, 1891. 

Under  the  contract  with  George  C.  Fobes  &  Co.,  73,619  cubie  yards 
were  removed,  and  under  that  of  the  Alabama  Dredging  and  Jetty 
Company  86,598  cubic  yards  have  been  removed  up  to  the  25th  of  Sep- 
tember, 1891.  At  the  beginning  of  the  work  under  the  new  project 
there  was  a  depth  of  7  feet  through  the  bar  at  the  mouth  of  the  river, 
obtained  by  dredging  under  the  previous  project,  and  a  least  depth  of 
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Seet  in  the  river  up  to  Moss  Point.  Under  tbe  new  project  the  work 
cler  the  first  contract  was  devoted  to  deepening  the  cut  through  the 
p  at  the  mouth  of  the  river,  and  a  channel  of  navigable  width  and 
feet  depth  obtained.  Under  the  second  contracts  operations  were 
rried  on  in  the  river  between  Moss  Point  and  the  mouth,  and  a  chan- 
L  of  80  feet  wide  and  12  feet  deep  was  obtained. 
LJiider  the  third  contract  the  work  has  been  devoted  to  deepening 
3  channel  through  the  bar  at  the  mouth  of  the  river  to  12  feet. 
^Vbrk  on  the  river  above  Moss  Point  was  commenced  on  December 
X891,  and  suspended  January  31, 1892,  on  account  of  high  water. 
Mie  following  obstructions  were  removed  during  the  fiscal  year  end- 
r  June  30, 1892: 

polled  and  removed 48 

l>er  of  cuts  made 73 

en  log8  and  l^es  pnUed  and  removed •. 157 

inl)er  ot  cuts  made ». . .  285 

»x-lianging  trees  feUed,  and  puUed  back  and  cut  up 269 

aci.l)er  of  cuts  made , 585 

riiis  improvement  will  not  be  permanent  in  its  character;  $2,500  will 
x^equired  annually  for  the  removal  of  snags,  etc^  in  order  to  maintain 
5  xiver  above  Moss  Point  in  its  improved  condition, 
piie  present  indications  are  that  no  annual  appropriation  will  be  re- 
hired for  preserving  the  dredged  channel,  but  that  $8,000  at  intervals 
bliree  or  four  years  will  be  ample. 
Plie  extent  and  present  condition  of  the  work  is  as  follows: 


Extent. 


nagging  and  catting  overhanging  trees  firom 
heMd  to  month. 
X^redgin^  channel  fi-om  M<mih  Point  to  mouth 
of  navigable  width  and  12  feot  depUi  and 
cooBtraction  of  dam  at  Lowrv  Islantl. 
^XDredgin^'  channel  of  navigable  width  and 
12  feet  depth  from  the  mouth  to  the  12-foot 
cnrve  in  MiaMssippl  Sound  length  of  18,898 
'   feet. 


Condition. 


Complete,  but  needs  reworking  in  preservation  of 

improvement. 
Completed  to  a  width  of  80  feet,  and  in  good  oon- 

ditioii  when  last  examine<l.    Dam  completed. 

Completed  to  a  width  of  80  feet  for  a  distance  of 
5, 100  feet,  and  to  a  width  of  120  feet  for  a  dis- 
tance of  2,450  feet. 


Plie  amount  estimated  for  completion  is  in  excess  of  the  original  esti- 
^t:«,  the  reasons  for  which  are  that,  owing  to  the  extreme  hardness  of 
Portion  of  the  bottom  to  be  dredged  and  the  smallnes^  of  the  appro- 
lotions  made  available,  the  cost  of  excavation  is  in  excess  of  that 
^Rinally  estimated. 


Money  statement. 

^^  1,1891,  balance  unexpended $16,833.03 

^^«  3C,  1892,  amount  expended  during  fiscal  year 14, 099.87 

['^V  1,1892,  balance  unexpended 1,733.16 

^ount  appropriated  by  act  approved  July  13, 1892 20,000.00 

Attouut  available  for  fiscal  year  ending  June  30,  1893 21, 733. 16 

r  Amount  (estimated)  required  for  completion  of  existing  project 49, 000. 00 

Amount  (estimated)  ren  utred  for  preservation  improvement  above  Moss 

I    Point 20,000.00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  69, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[    harbor  acta  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 


Entries. 

Cleared. 

1893. 

189L 

18B2. 

189L 

FnTBlni........*... .......................................... 

104,076 
31,451 

58.725 
41,658 

110,887 
35,115 

96,825 
42,065 

Coastwise 

Total 

135,527 

100,383 

146,002 

138,880 

Comparative  statement  of  shipments  to  foreign  and  coastwise  parts. 


AxtidM. 


Lamber 

Shingles 

General  mercbandise 


Total 


1892. 


Tons. 


Valae. 


183,960  $1,882,963.40 


1,837 


9,487.95 
241,340.00 


1,633,791.35 


1891. 


Tona. 


Valneu 


80,413 


$888,217.00 


13,583.00 


901,840.00 


Q  6. 

IMPROVEMENT  OF  CHICKASAHAY  RIVER,  MISSISSIPPI. 

The  act  of  Congress  of  Angast  11, 1888,  provided  for  an  examination 
of  the  Chickasahay  Biver  from  its  mouth  to  Enterprise.  This  exami- 
nation was  made,  and  report  submitted  on  February  16, 1889. 

The  approved  project  is  to  clear  the  channel  from  the  mouth  up  to 
railroad  bridge,  near  Shubuta,  by  the  removal  of  logs,  snags,  and  over- 
hanging trees,  at  an  estimated  cost  of  $30,000. 

By  act  of  Congress  dated  September  19, 1890,  $5,000  was  appropri- 
ated for  the  improvement  of  the  Chickasahay  Eiver. 

The  work  performed  during  the  fiscal  year  ending  June  30, 1892,  was 
as  follows : 

Commenced  work  at  Waynesboro,  Miss.,  October  13, 1891,  and  sus- 
pended December  12, 1891. 

Tlie  following  obstructions  were  removed: 

Overhanging  trees  felled  and  cut  up 4,500 

Number  of  cuts 5,000 

Overhanging  trees  trimmed 1,500 

Logs  on  bank  cut  up 6,000 

The  results  obtained,  by  the  improvement  are  as  follows : 
A  high-water  channel  that  allows  rafts  of  much  larger  size  than  for- 
merly to  be  floated  down  with  comparative  ease. 

The  saving  to  producers  by  improvement  proposed  is  estimated  at 
about  $50,000  annually. 

Money  statement, 

July  1, 1891,  balance  unexpended ; $5,000.00 

June  30,  1892,  amount  expended  during  fiscal  year 4, 595. 27 

July  1, 1892,  balance  unexpended 404. 73 

Amount  appropriated  by  act  approved  July  13, 1892 .  .*. 5, 000.  GO 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 404. 73 

f  Amount  ^estimated)  required  for  completion  of  existino;  project 20, 000. 00 
Amount  that  can  be  profitably  expended  i  u  fiscal  year  end ing  June  30, 1894    20, 000. 00 
Submitted  in  com))liance  with  requirements  of  sections  2  of  river  and 
iiarbor  acts  of  1866  oxvd  1867. 
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COMMERCIAL  BTATISTIGS. 


Articles! 


Lumber 


$38,197.(10 


Q7. 

IMPROVEMENT  OP  BLUPF  CREEK,  MISSISSIPPI. 

Anactof  Congress  of  August  11, 1888,  directed  that  an  examination 
of  this  creek  should  be  made  irom  its  mouth  to  the  head  of  navigation. 

The  examination  was  made,  and  rei>ort  submitted  February  16, 1889. 

The  project  proposed  consisted  in  the  removal  of  snags,  logs,  and 
overhanging  trees  from  the  mouth  up  to  Yancleaves,  at  an  estimated 
cost  of  91,000. 

By  act  of  Congress  approved  September  19, 1890,  $1,000  was  appro- 
priated for  this  work. 

Work  was  commenced  in  December,  1891,  and  suspended  in  Febru- 
ary, 1892. 

The  following  work  was  performed  during  the  fiscal  year  ending  June 
30,  1892: 

OverbaDging  trees  felled  and  cnt  up 500 

Overhanging  trees  felled  and  pulled  back 3,500 

SnagB  cnt  in  the  water  with  saws 49 

Snags  removed 92 

Stomps  removed,  leveled 341 

This  stream  has  been  fully  improved  and  the  project  completed. 
The  money  value  of  articles  transported  one  way  on  this  creek  is 
estimated  at  $41,500. 

Money  statement, 

July  1, 18^1,  balance  unexpended $1, 000. 00 

June  30,  18SK2,  amount  expended  during  fiscal  year 999.51 

Jnly  1, 1892,  balance  unexpended «    .49 


Commercial  8iatUUos  far  fiscal  year  ending  June  SO,  1892,  Bluff  Creek,  MisHssippi— Tea- 
sels engaged. 

1892. 

1891. 

Tonnage. 

1892. 

1891. 

fUt^Mtwiikn 

82 

29 

700 

69A 

Articles  shipped  up  and  doton  stream 

■ 

Articlee. 

1892. 

1881. 

Amount. 

Value. 

Amount. 

Value. 

fTTiitr<*/Oa] ,  ..-..--•• 

...........................   .baiTolti 

374,000 
9,000 
1.000 

|(^,490 
18,000 
50,0C0 

310,000 

6.000 

700 

$43,000 
10,000 
35,000 

finjfVngit ............. 

.... .   ^     ..       .. . ..  .nnmlifir 

n«iiersl  merohandiae. . 

.................... ....... ..Ions  - 

T«t«i - 

118,000 

88,000 

ja^G  92 93 
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Q  8. 

IMPROVEMENT  OP  LEAF  RIVER,  MISSISSIPPL 

The  act  of  Congress  of  August  11, 1888,  provided  for  an  examinstaon 
of  Leaf  Biver  from  its  mouth  to  mouth  of  Bowie  Greek,  near  the  New 
Orleans  and  !N'ortheastern  Eailroad.  This  examination  was  made,  and 
report  submitted  on  February  15, 1889. 

The  approved  project  is  to  clear  the  channel  from  the  mouth  of  Bowie 
Greek,  for  high- water  navigation,  by  the  removal  of  snags,  logs,  and 
overhanging  trees,  at  an  estimated  cost  of  925,000. 

By  act  of  Gongress  dated  September  19, 1890,  $5,000  was  appropriated 
for  the  improvement  of  Leaf  River. 

Work  on  this  improvement  was  commenced  during  August,  1891,  at 
Hattiesburg,  Miss.,  and  suspended  November,  1891.  The  following 
work  was  performed  during  the  fiscal  year  ending  June  30, 1892: 

Snags  polled  and  cut  up 1,070 

Sunken  logs  and  trees  removed 110 

Overhanging  trees  felled  and  cut  up 1,100 

Overhanging  trees  felled  and  pulled  haok 1,056 

Logs  on  Dank  cut  up 273 

Stumps  leveled,  hlasted,  and  removed 325 

This  work  has  resulted  in  giving  a  high- water  channel,  by  removal  of 
logs,  snags,  etc.,  from  Hattiesburg  to  Augusta,  Miss.,  a  distance  of  40 
miles. 

The  present  annual  commerce  to  be  favorably  affected  by  an  improve- 
ment is  of  a  value  of  about  $499,600. 

Money  statement 

July  1, 1S91,  ba  lance  unexpended $5,000.00 

June  30;  1892,  amount  expended  during  fiscal  year 4, 597.86 

July  1, 1892,  balance  unexpended 408.  U 

Amount  appropriated  by  act  approved  July  13, 1892  .* 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 402. 1  ^ 

fAniouut  (estimated)  required  for  completion  of  existing  project 15, 000.  Oj^ 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  15, 000-  ^ 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1B66  and  1867. 


COMMERCIAL  STATISTICS. 


Article. 


Lumber 


Q  9. 

IMPROVEMENT  OF  HARBOR  AT  BILOXI  BAY,  MISSISSIPPI. 

The  examination  of  this  harbor,  provided  for  by  the  third  sectia 
the  river  and  harbor  act  of  JNIarch  3, 1881,  was  made  during  the  mo 
Qf  August  and  September,  1881, 
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The  TexK>rt  is  contained  in  Annual  Beport  of  Chief  of  Engineers. 
1882,  Appendix  K  27. 

The  examination  showed  that  between  the  roadstead  and  the  Back 
Bay  are  situated  a  series  of  mud  flats,  called  Deer  Island  Flats,  about 
L^  miles  east  of  Biloxi,  having  a  present  depth  of  4  feet. 

The  improvement  understood  to  be  desired  was  to  secure  through 
)hese  flats  a  channel  8  feet  deep. 

The  estimated  cost  of  the  work  by  dredging  was  $3^,QO0.  The  act 
>f  Congress,  August  2, 1882,  appropriated  $5,000  for  the  improvement 
>f  the  roadstead.  UTo  project  was  submitted,  the  amount  appropriated 
yemg  deemed  insufficient  for  an  economical  prosecution  of  the  work. 
Authority  was  therefore  obtained  to  defer  all  action  until  a  further  ap- 
)ropriation  was  made.  •  The  act  of  July  5, 1884,  directed  that  the  bal- 
mce  of  the  money  heretofore  appropriated  for  the  roadsted  be  applied 
o  the  deepening  of  the  channel  from  Mississippi  Sound  to  the  wharves 
>f  BiloxL  The  desired  improvement  was  the  deepening  of  the  channel 
rom  Mississippi  Sound  to  the  wharves  of  Biloxi  from  4^  feet,  the  least 
lepth  at  that  time,  to  8  feet,  and  the  estimated  cost  was  $55,000.  It 
WBS  not  deemed  economical  or  judicious  to  commence  the  work  with  the 
tmall  amount  on  hand.  Authority  was  therefore  obtained  to  hold  the 
ippropriation  until  a  further  one  was  made  to  justify  a  call  for  bids. 

The  river  and  harbor  act  of  August  5,  1886,  appropriated  $12,500, 
hvLB  affording,  with  the  balance  on  hand,  the  sum  of  $17,488.55  for 
jarrying  on  the  work  of  improvenent. 

The  plans  and  estimates  heretofore  submitted  were  based  upon  an 
Bxamination  only  (not  sufficient  for  laying  out  the  work  properly^,  the 
limit  of  time  and  money  preventing  a  complete  survey;  therefore  a 
careftd  survey  of  the  channel  from  Mississippi  Sound  to  the  wharves 
of  Biloxi,  to  locate  channel  to  be  dredged,  was  recommended  to  be 
made. 

This  recommendation  was  approved  and  $900  from  the  amount 
available  was  allotted  for  the  work. 

A  project  and  estimates,  based  on  the  survey  made  in  April  and 
d^ay,  1887,  were  submitted  July  8, 1887,  and  approved  July  13^  1887. 

'thQ  sum  of  $16,523.64  was  available  July  1,  1887,  for  the  improve- 
i.«nt  of  this  harbor. 

-Advertisement  and  specifications  for  dredging  were  prepared  and 
^Wished,  bids  were  opened  August  17,  1887,  a  contract  was  entered 
tio  with  George  O.  Fobes  &  Co.,  of  Baltimore,  Md.,  at  17  cents  per 
l1)ic  yard,  and  dredging  operations  were  commenced  September  12, 
^7,  and  completed  March  2. 1888.  Eighty-four  thousand  six  hundred 
^eighty-six  cubic  yards  oi  material  were  removed. 
^i^s  for  improving  Biloxi  Harbor,  Mississippi  (dredging),  were  re- 
"^^d  and  opened  November  27, 1888,  but  as  prices  (1^  cento  per 
^4o  yard)  were  not  satisfactory,  all  were  rejected, 
^i^s  were  again  sohcited  and  opened  January  20, 1890,  and  contract 
^ji^ded  to  Alabama  Dredging  and  Jetty  Company  at  14|  cents  per 
^ici  yard,  measured  in  the  scow.  Work  commenced  July  14, 1890, 
i  <3ontinued  to  ^November  12, 1890,  at  which  time  97,092  cubic  yards 
i  'been  excavated  and  the  project  virtually  completed,  although  a 
^^»t^r  width  is  considered  advisable,  and  it  is  proposed  to  expend  the 
Piropriation  available  in  that  way. 
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The  extent  and  present  condition  of  the  work  is  as  foUows: 


Extent. 


Bredfldng  a  ohannel  of  8  feet  depth  and  n»vigable 
wlcRh  throngh  the  hsr  ftcroes  the  west  entranoe 
to  Biloxi  Bay,  from  Misdssippi  Sound,  a  diatance 
of  5.351  feet. 


Preaent  condition. 


Completed  to  a  depth  of  0  feet  and  width  of 
feet,  and  when  last  sounded  was  in  good  oo] 
tion,  with  not  less  than  8  Uset  thnmgbent 
dredged  ohanneL 


The  present  project  is  therefore  completed,  but  the  amount  on  ha» 
can  be  used  to  advantage  in  widening  the  channel  already  obtained^  ^ 

An  examination  of  the  dredged  channel  was  made  during  May,  1^ 
and  it  was  ascertained  that  the  depth  of  8  fee4  had  been  maintain 
but  an  accumulation  of  sofk  black  mud,  slightly  mixed  with  very 
sand,  was  found  opposite  the  first  turning  point,  at  the  intersection. 
Beaches  1  and  2  andfirom  the  second  turning  point,  the  intersection 
Beaches  3  and  4,  650  feet  south,  where  the  excavation  crossed  the 
formation  on  west  spit  of  Deer  Island. 

During  June,  1892,  advertisement  and  specifications  for  dredgiim 
were  prepared  and  published. 

Money  statement 

Jnljl,  1891,  balanoe nnezpended $10,861. 

Jaly  1, 1S92,  balance  unexpended 10,851. 

The  indlcationB  are  that  notmore  than  $8,000  every  foor  or  five  years  wiU  be  amp 
for  the  preeezvation  of  the  Improvement.     Before  the  improvement  vessels  of  mo: 
than  5  feet  draft  could  not  enter  the  harbor,  while  since  the  improvement  vessels 
8  feet  draft  can  come  to  the  wharves  of  Biloxi. 


COHMERCIAX  STATISTICS. 


ArticloB. 


Lnmber tons.. 

Oysters do... 

Xiflh do... 

Shrimp ........do... 

Qeneral  merohandiae do... 

Total 


Q  10. 

mPBOYEMEiirr  op  pearl  riveb,  Mississippi,  below  jackson. 

The  original  project  for  improving  this  section  of  the  river  Wi 
adopted  in  1880^  the  object  being  to  obtain  a  navigable  channd  5  1 
deep  at  low  water  from  Jackson  down  to  the  mouth  by  the  removal 
snagSy  stumps,  roots,  logs,  and  trees,  and  the  clearing  of  banks  of  ov 
hanging  trees,  at  an  estimated  cost  of  $95,940,  based  upon  the 
of  a  survey  made  under  direction  of  Gapt.  0.  W.  HoweU,  Corps  of 
gineers,  U.  S.  Army,  during  March  and  April,  1879. 

Upon  an  examination  m^e  in  December,  1884,  it  was  found  th^^'t^ 
5-foot  clear  channel  at  low  water  was  not  practicable  by  the  method  p^rv 
posed,  but  that  a  2-foot  channel  at  low  water  could  be  obtained  in  tlJ^^ 
manner,  and  was  aU  that  the  present  commerce  of  the  river  requix"^^ 
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bbat  examination  tbe  orig:hial  estimate  was  increased  $50,000. 

mal  Report,  1885-W,  page  1367.) 

ition  to  the  improvement  of  the  river  proper  the  increased 

rade  of  mills  situated  on  the  river  demands  the  dredging  of 

nel  over  the  bar  at  the  month  of  East  Pearl  Eiver  to  12  feet,  a ' 

timate  of  the  cost  of  which  is  $20,000. 

Uowing  appropriations  have  been  made: 


By  act  of— 

August  11, 1888 $15,000 

September  19,  1890 20, 000 

Total 128,125 


L4.1880 $30,000 

t  3, 1881 25,000 

jt2, 1882 15,000 

;,1884 10,000 

jt5,1886 13,125 

these  appropriations  work  was  commenced  by  contract  in  De- 
1880.    Working  from  Jackson  down,  295  miles  of  river  was 
improved. 

(t  23. 1882,  contract  work  was  completed  and  accepted, 
vember.  1882,  work  on  the  improvement  by  hired  labor  was 
;ed,  and  was  suspended  in  November,  1883;  resumed  in  June, 
spended  on  September  1  on  account  of  high  water;  resumed 
sr  1, 1884 ;  suspended  June  30, 1885,  on  account  of  lack  of  funds ; 
in  September,  1885;  suspended  March  30, 1886,  on  account  of 
funds;  resumed  September  5,1886;  suspended  November  22. 
accountof  lackof  fhnds;  resumed  October  20, 1888;  8usi>endea 
23, 1889,  on  account  of  lack  of  funds :  resumed  in  July,  1891, 
tended  in  May,  1892,  on  account  of  hign  water. 
Uowing  is  a  statement  of  work  x>6rformed  from  1884  up  to  June 
• 

lOved 7,164 

OTed *. 6,808 

gsremoTed 5,004 

ees  remoTed 2, 777 

moved  and  blasted 2, 229 

and  removed 87 

trees  cut  and  removed 1,454 

ing  trees  cut  and  removed 20,141 

trees  4eAdened 2,769 

clay  removed cubic  yards..  11,739^ 

>vea running  yards..  9,422 

en  for  jetties 256 

danted  for  jetties cords..  666 

>ut,  made  into  mattresses,  and  sunk do...  618^ 

3d,  cut  into  lengths,  and  sunk  for  jetties l,58i 

gs  and  trees  piuled  and  sunk  for  fetties 116 

out,  wheeled,  transported,  and  filled  in  jetties cubic  yards. .  3, 220 

dlowing  is  a  statement  of  work  performed  during  the  fiscal  year 
rune  30, 1892  : 

led  and  removed • -844 

f  cuts  made 113 

igspnUed,  cut  up,  and  removed 368 

•er  of  cuts  made 133 

-ees  pnUed,  cut  up,  and  removed 255 

lerof  cuts  made 174 

it,  blasted,  and  removed 35 

oved,  piles 9 

a&k  cut  up  and  removed 69 

»er  of  cuts  made 208 

dd,  pnUed back,  and  cut  up 6,377 

•er  of  cuts  made 6,773 

trees  in  channel  removed 289 

imed 68 

»eT  of  cuts  made 320 

it «^ 
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Nearly  one-half  of  the  amount  apxNropriated  has  been  expended  ia^^^  t:^^ 

^  removal  of  the  annnal  accumulation  of  anags,  logs,  etc,  and  in  pre.^^^^. 

ration  of  the  improvement.  ^^ 

Fifty-flve  and  one-half  miles,  from  the  mouth  up,  were  improve^^^  in 
accordance  with  the  adopted  project.    Fifty  and  one-half  miles  of  yc^^% 
up  to  Wheats  Fields,  were  improved  for  a  100-foot  wide  channel,  ^Mrf 
50  miles  of  river  from  Wheats  Fields  to  Columbia,  Miss.,  have  h^^n 
partially  improved. 

From  Columbia  to  Jackson  the  river  had  been  partially  improved  Ij 
contract.  No  other  work  has  been  done  on  that  section  since,  and  it 
remains  in  about  the  same  condition. 

The  condition  of  this  section  of  the  river  on  June  30, 1892,  is  such  as 
to  allow  light-draft  boats  to  navigate  from  the  mouth  at  the  Eigolets, 
I^  to  Wheats  Fields,  Miss,  106  miles,  all  the  year :  from  Wheats  Fidda 
to  Coluiabia,  Miss.,  50  miles,  on  a  6-foot  rise,  and  m>m  Columbia,  Miss., 
to  Jackson,  Miss.,  169  miles,  on  a  7foot  rise,  and  then  it  is  dangerous. 

The  benefits  that  are  derived  by  the  improvements  of  this  sedion  of 
the  river  are  greater  security  to  navigation  between  New  Orleans,  La. 
and  Columbia,  Miss.,  and  other  towns  and  settlements  situated  on  the 
river,  and  reduced  rates  of  freights  and  insurance  on  merchandise  and 
produce. 

Large  tracts  of  rich  and  valuable  bottom  lands  have  been  reclaimed 
by  the  improvement  and  are  now  being  cultivated. 

It  is  proposed  to  apply  any  appropriation  that  may  be  made  for  the 
fiscal  year  ending  June  30, 1894,  to  continuing  the  improvement  of  the 
river  for  a  2-foot  channel  at  low  water  between  Columbia  and  Jackson. 

It  is  also  proposed  to  apply  any  appropriation  that  may  be  made  for 
the  fiscal  year  ending  June  30, 1894,'for  deepening  the  channel  over  the 
bar  at  the  mouth  of  East  Pearl  Biver  and  to  dtredging  a  channel  12 
feet  deep  at  mean  low  water,  so  far  as  the  funds  will  permit. 

Owing  to  caving  banks  and  shifting  of  the  channel  the  improve- 
ments so  far  made  and  contemplated  are  not  permanent.  An  annual 
expenditure  of  95,000  will  be  required  to  mainte>in  the  river  in  the  con- 
dition contemplated  by  the  plan  of  improvements. 

Money  statement 

July  If  1S91,  bsklonce  unexpended «. $22,686.20 

JoneSOi  18^,  amount  expended  during  fiscal  year 10,823.43 

July  1, 1892,  balance  unexpended 11,862.77 

Amount  appropriated  by  act  approved  Jnly  13, 1892 15,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 26, 862.77 

(Amount  ^estimated)  required  for  completion  of  existing  project 20, 000. 00 

Amountthatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Q  zi* 

mPROVBMENT  OP   PEARL  RIVEE,  MISSISSIPPI,   BETWEEN  CAETHAGfi 

AND  JACKSON. 

The  original  condition  of  this  portion  of  the  river  was  such  as  to  per- 
mit navigation  only  during  high  water^  and  even  then  it  was  difficult 
and  dangerous. 
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An  examination  of  tliis  part  of  the  river  was  made  in  1879,  and  re- 
port thereon  is  contained  in  the  Annual  Report  of  the  Chief  of  Engineers 
of  1879  (Appendix  K  2). 

The  original  project  for  the  improvement  of  this  part  of  the  river  con- 
sisted in  the  removal  of  snags^  logs,  and  overhanging  trees,  etc.,  and 
was  to  afford  a  clear  channel  of  navigable  width,  5  feet  deep,  at  a  low 
stage  of  water,  from  Jackson  to  Oarthage,  a  distance  of  105  miles,  at  an 
estimated  cost  of  $21,000. 

An  examination  made  in  January,  1887,  showed  that  a  clear  channel 
of  5  feet  at  low  water  was  not  practicable  by  the  fnethod  on  this  section 
of  the  river,  but  that  a  2-foot  channel  at  low  water  could  be  obtained 
in  that  manner  and  was  all  that  the  present  commerce  of  the  river 
required. 

upon  that  examination  the  original  estimate  of  the  cost  of  the  im- 
provement was  increased  $29,000.  (See  Annual  Report,  1880-'87, 
Q  2,  page  1336.) 

The  following  appropriations  have  been  made: 


By  act  of— 

March  8,  1879 $6,000 

June  14. 1880 7,500 

March  3,1881 2,500 

August  2,1882 2,500 

August  6,1886 2,260 


By  act  of— 

August  11, 1888 ^....  $2,500 

September  19, 1890 3,000 

Total 26,250 


Under  these  appropriations  work  was  commenced  by  contract  Novem- 
ber 20, 1879.  The  work,  however,  not  proving  satisfactory,  the  con- 
tracts were  annulled  September  22,  1882,  and  the  work  was  continued 
by  hired  labor  during  the  low- water  seasons  of  1883  and  1884;  sus- 
pended in  January  1^5,  on  account  of  lack  of  funds  j  resumed  January 
1 ,  1887 ;  suspended  January  29, 1887,  on  account  of  high  water ;  resumed 
August  1, 1887;  suspended  November  30, 1887,  on  account  of  lack  of 
funds;  resumed  in  September,  1888;  suspended  December  31, 1888,  on 
account  of  high  water;  resumed  November  16,  1890;  suspended  in 
January,  1891,  on  account  of  high  water;  commenced  July  1, 1891,  and 
suspended  August  30, 1891,  on  account  of  lack  of  funds. 

The  following  is  a  statement  of  work  performed  up  to  June  30, 1891: 

Snags  cut  up  and  removed ". 80,607 

Stumps  cut,  leveled,  and  blasted 1,331 

Simken  logs  cut  up  and  removed 1 5,148 

Snnken  trees  cut  up  and  removed 793 

Overhanging  and  standing  trees  felled,  puUed  back,  cut  up,  and  removed  ...        388 

The  work  performed  during  the  flscal  year  ending  June  30, 1892,  was 
as  follows : 

Snags  cut  up  and  removed 9,703 

Stumps  out,  leveled,  and  blasted 627 

Liogsonbank  cut  up  and  removed 1,703 

Number  of  cuts  made .'.  2,531 

Piles  of  drift  removed 8 

Overhanging  trees  felled,  pulled  back,  and  cut  up 3,822 

Number  of  cuts  made 3,044 

Trees  trimmed 187 

Bushes  cut 9,375 

About  one-half  the  appropriations  have  been  expended  in  the  re- 
moval of  the  annual  accumulation  of  snags,  logs,  etc.,  or  in  preserva- 
tion of  the  improvements. 

The  entire  distance  of  this  part  of  the  river  from  Oarthage  to  Jack- 
son, 105  miles,  has  been  improved  in  accordance  with  the  plan  of  im- 
provements, but  owing  to  caving  banks  and  shifting  of  the  channel 
will  have  to  be  worked  over  again  from  time  to  time. 
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A.n  annual  expenditure  of  $2,400  wUl  be  required  to  maintaiix  tJ^^ 
river  in  the  condition  contemplated  by  the  plan  of  improvement. 

The  condition  of  the  river  on  June  30, 1892,  is  such  as  to  allow  ligft*" 
drafb  boats  to  navigate  safely  on  a  3-foot  rise  above  ordinary  low  wat^ 
from  Carthage  down  to  Jackson. 

The  reduction  and  saving  in  railroad  freights,  as  well  as  the  reduced 
rates  of  insurance  on  freights,  both  up  and  down  stream,  due  to  liyer 
competition,  are  considerable. 

It  is  proposed  to  apply  any  appropriation  that  may  be  made  for  the 
fiscal  year  ending  June  30, 1894,  to  remove  the  annual  accumulation  of 
logs,  snags,  trees,  etc.,  and  in  preservation  of  the  improvements. 

Money  statement. 

Jidy  ]y  1891y  balance  unexpended $1,470.90 

Jane  SO,  18^,  amount  expended  during  fiscal  year 1,298.28 

July  1, 1892,  balance  unexpended 182.63 

Amount  appropriated  by  aot  approved  July  18, 1892 5,000.00 

Amoont  available  for  fiscal  year  ending  June  30, 1893 .1 5, 182.62 

f  Amount  ^estimated)  required  for  preservation  of  improvement 2, 400. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894      2, 400. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


OOMMBRCIAL  STATISTICS. 


VeiuU  engaged  on  Pearl  Biter,  Mitaiesippi, 


Ko. 

Kind. 

Length 

Drsft. 

ToBiiage. 

1 

StflTn-whefll  styeftmboAt ; -.» 

UO 
40 
50 

S 
3 

T<mf. 
•0 

1 

Prouelle'" 

IS 

c 

Jb'lM  boats 

XO 

Carried  upstream* 

ArtidM. 


General  merohandise 

Grain 

FertiliEor 

Machinery 

Total 


Carried  doumetream. 


Articles. 


Cotton 

Staves 

Lumber........... 

Shingles 

Firewood , 

Saw  logs 

Produce,  fowle,  etc 

Total 


Ton  a. 

700 

230 

800 

50 

2,000 

2,000 

30 

5,310 

Appiozi- 
mate 


$120,000 
3.000 
7,200 
1,OOC 
7,500 
36s  000 
1,500 


17«. 
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Q  12. 

XMPBOVEMENT   op  PEABL   BIVEB,  MISSISSIPPI,  BETWEEN  EDINBUBG 

AND  CABTHAGE. 

A  survey  of  tMs  part  of  Pearl  Biver  was  made  during  the  month  of 
Ifoyember,  1883,  and  report  thereon  is  contained  in  the  Annnal  Report 
of  the  Chief  of  Engineers  of  1884.    (Appendix  Q  18.) 

The  original  project  for  the  improvement  of  this  river  was  to  afford 
a  high- water  channel  from  Edinborg  to  Oarthage,  a  distance  of  24f 
miles,  for  six  or  eight  months  of  the  year,  at  a  estimated  cost  of  $13,464. 

The  following  appropriations  have  been  made: 

By  act  of— 

July  5, 1884 : $2,500 

August  6, 1886 2,260 

August  11, 1888 5,000 

September  19, 1890 5,000 

Total 14,750 

Under  these  appropriations  work  was  commenced  November  17, 1884; 
aiisx>ended  January  23, 1885,  on  account  of  high  water;  resumed  Sep- 
tember 3, 1885;  suspended  September  30, 1885,  on  account  of  lack  of 
funds;  resumed  November  16, 1886;  suspended  December  18, 1886,  on 
account  of  high  water;  resumed  December  1, 1887:  suspended  Decem- 
ber 27.  1887,  on  account  of  high  water:  resumed  June  1, 1889;  sus- 
pended December  12, 1889,  on  account  or  high  water;  resumed  in  Sep- 
tember, 1891^  and  suspended  January.  1892,  on  account  of  high  water. 

The  following  is  a  statement  of  work  up  to  June  30, 1890: 

Snags, stumps,  sunken  loffs,  and  trees  out  up  and  remoTed 121,865 

Trees  standing  in  obannel  removed 368 

Fallen  trees  removed 94 

Overhanging  trees  cut  and  removed 10,487 

Banks  cleared  of  brush yards..      6,491 

No  work  was  done  during  the  fiscal  year  ending  June  30, 1891. 

The  entire  distance  of  this  part  of  the  river,  from  Edinburg  to  Oar- 
thage,  24f  miles,  has  been  frilly  improved  and  the  project  completed. 

l%e  following  is  a  statement  of  work  during  the  fiscal  year  ending 
June  30, 1892: 

Snags  out  up  and  removed ^  20,695 

Stumps  out,  leveled,  and  blasted 2,189 

Piles  of  drift  removed 31 

Liogs  on  banks  out  up 4,090 

Number  of  cuts  made 5,883 

Bushes  cut 21,735 

Trees  trimmed 638 

Overhanging  trees  felled,  puUed  back,  and  cut  up 5,637 

Number  of  cuts  made 4,528 

~  The  condition  of  this  portion  of  the  river  on  June  30, 1891,  was  such 
as  to  allow  light-draft  boats  to  navigate  with  comparative  safety  from 
Edinburg  to  Oarthage  on  a  4^foot  rise  above  ordinary  low  water. 

The  condition  of  this  section  of  the  river  on  June  30, 1892,  was  such 
as  to  allow  light-draft  boats  to  navigate  safely  from  Edinburg  to  Garth- 
age  on  a  4-foot  rise  above  low  water. 

About  one-half  of  the  last  appropriation  has  been  expended  in  the 
removal  of  the  annual  accumulation  of  snags,  logs,  and  trees,  and  in 
the  preservation  of  the  improvement. 

Owing  to  caving  banks  and  shifting  of  the  channel  the  improvements 
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made  are  not  permanent.  It  is  estimated  that  an  annual  expenditure  of 
$500  will  be  required  to  maintain  the  river  in  the  condition  contemplated 
by  the  plan  of  improvement. 

The  reduction  in  freights  and  insurance,  due  to  river  competition, 
are  considerable. 

Commercial  statistics. — One  stem- wheel  steamboat,  120  feet  long,  3  feet 
draft  of  water,  110  tons  burden,  has  been  employed  during  ,the  last  fiscal 
year;  1,000  tons  general  merchandise,  grain,  fertilizers,  furniture,  and 
machinery  were  carried  upstream;  450  tons  cotton  and  country  produce 
were  carried  downstream. 

Money  sta^tement 

July  1, 1891,  balance  unexpended $5,028.87 

Jane  90, 1892,  amount  expended  daring  fiscal  year 2,654,57 

July  1, 1892,  balance  unexpended 2,374.90 

Amount  appropriated  by  act  approved  July  13, 1892 500.00 

Amount  available  for  fincal  year  ending  June  30, 1893 2, 874.  SO 

(Amount  ^estimated)  required  for  preservation  of  improvement 500. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  y  ear  endi  ng  J  uuo  30, 1894  500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Q13. 

IMPROVEMENT  OP  BOGUE  CHITTO,  LOUISIANA. 

An  act  of  Congress  of  August  11, 1888,  directed  an  examination  of 
this  river  to  be  made. 

The  examination  was  made  and  report  submitted  June  24, 1889. 

The  project  proposed  consisted  in  closing  the  west  mouth  and  the 
removal  of  snags,  logs,  and  overhanging  trees,  and  fish  traps  from  the 
other  mouth  and  up  to  Alfords  Bridge,  so  that  the  river  could  be  used 
by  small  river  steamers  of  3  feet  draft  the  greater  part  of  the  year, 
llie  estimated  cost  was  $55,000.  Five  thousand  dollars  was  appropri- 
ated by  act  of  Congress  approved  September  19, 1890,  to  be  exx>ended 
from  its  mouth  to  where  the  first  bridge  obstructing  navigation  is 
located.  The  only  work  done  to  the  close  of  the  fiscal  year  encSng  June 
30, 1892,  is  preparation  of  plant. 

The  annual  saving  in  freight  to  the  present  commerce  that  would  be 
effected  by  the  improvement  of  tiie  river  is  estimated  at  about  $30,000. 

Money  statement. 

Jalyl,  1891,  balance  tmexpended : $5,000.00 

June  90, 1892,  amount  expended  during  fiscal  year 1,000.00 

July  1, 1892,  balance  unexpended ■. 4,000.00 

Amount  appropriated  by  act  approved  July  13,  1892 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 r 9,000.00 

(Amount  Testimated)  required  for  completion  of  existing  project 20, 000. 00 
Amounttnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    20, 000. 00 
Submitted  in  compliance  with  requirements  01  sections  3  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMBBCIAL  STATISTICS. 

^THcle9  shipped  dawnsireaik  far  fiscal  ^ear  ending  June  SO,  1892^  Bogus  ChittOf  Louisiana,, 


Artlolea. 


loga 

timber 


...number, 
.cabio  feet. 


Total 


1892. 


Amonnt. 


17,000 
88,000 


Yalae. 


134,000 
13,200 

47.200 


1801. 


Amonnt. 


10,000 
50,000 


Value. 


120,000 
6,500 

26,600 


APPENDIX  R. 


INSPECTION  OP  THE  IMPROVEMENT  OF  THE  SOUTH  PAfifi  OF  THE  MIS- 

SISSIPPI  RIVEB. 


bepobt  of  major  james  b.  qujnn,  corps  of  enoinerrs,  inspect- 
ing officer,  for  the  fiscal  year  ending  june  30, 189b. 

United  States  Enginebb  Office, 

New  OrleanSj  La.y  July  1^  1892. 

GENEBAii:  I  have  the  honor  to  submit  my  annual  report  upon  the 
improvement  of  South  Pass  of  the  Mississippi  Biver  for  the  fiscal  ye^ 
ending  June  30, 1892. 

But  little  construction  work  was  done  at  the  Head  of  the  Passes  and  in 
South  Pass  itself  during  the  year.  A  portion  of  upper  dam  was  re- 
built, but  later  on  it,  with  older  portions,  washed  out. 

At  the  mouth  of  South  Pass  8  new  wing  dams  were  built,  and  20  of  the 
older  ones  repaired  and  some  of  them  extended.  Six  cribs  were  added 
to  the  east  jetty  over  a  distance  of  281  feet. 

The  channel,  as  required  by  law,  was  maintained  at  the  head  of 
South  Pass  and  <'  through  the  pass  itself,''  during  the  year,  but  during 
a  period  of  thirty-two  days  from  May  20  to  June  20.  both  dates  inclu- 
sive, tiiere  was  not  a  channel  <*26  feet  in  depth,  nor  less  than  200  feet 
'  in  width  at  the  bottom,  and  having  through  it  a  central  depth  of  30 
feet  without  regard  to  width  through  the  jetties^^"  at  the  mouth  of 
South  Pass.  During  this  x>eriod,  however,  there  was  a  navigable  depth 
of  28.1  feet. 

Over  an  area  containing  1}  square  miles  lying  immediately  in  front 
of  the  sea  ends  of  the  jetties  there  was  an  average  shoaling  of  1.59  feet 
during  the  year. 

I  transmit  herewith  the  report  of  Mr.  0.  Donovan,  assistant  engineer, 
^hich,  together  with  the  dia^  to  accompany  the  same,  gives  all  details 
of  the  construction  work  done  during  the  year,  the  present  condition  of 
the  works,  and  the  results  they  have  produced,  not  only  during  the  year 
but  since  1875. 

^Bttimato  off%nd»  required  for  examkuLiioM^and  eurveye  at  South  Pa$9,  MUeissipi  River, 

during  theJUcal  year  ending  June  SO,  1894, 

1  Msistant  engineer $2,700 

Iwcorder 1,380 

^  steam  engineer 1,200 

*  ^ater-level  observer , 120 

g«eikmen 3,370 

jS^tt  of  office 180 

vp^ti  of  quarters  for  asAistant  engineers 240 

J^^^^ge  and  traveling  expenses 200 


o  «—. win  to  launch  and  boats 700 

*'"|*:&lie8  for  launch  and  office 300 

ingenoiea 2,000 

Total , 12,3^ 
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Money  statement, 

July  1, 1891,  balance  nnexpended $10,000.  CO 

June  30, 1892;  amount  expended  during  fiscal  year 9,200.  SO 

July  1, 1892,  balance  unexpended ^ 799.  10 

Amount  appropriated  by  act  of  August  11, 1888 10,000.  4)0 

Amount  available  for  fiscal  year  ending  June  30, 1893 10,799^   ^0 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  endine  June  30, 1894    12, 390.  ^^ 
<  Submitted  in  complianoe  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


Statement  of  expendiUtree  an  aeeonnt  of  appropriation  for  "  examinatione  and  ewrv&fi 
South  PasSf  mieeieeippi  Biver,"  for  the  fiscal  year  ending  June  SO,  1892,  fMds  in 
plianoe  with  eeotion  4  of  river  tind  harbor  act  ofAngutt  11, 1888, 

Amount  appropriated  by  act  of  August  11, 1888 $10,000. 

BXPENDITURES. 

1  assistant  engineer,  12  months,  at  $200 2,400. 

1  recorder,  12  months,  at  $100 1,200. 

1  engineer  launch,  12  months,  at  $100 ..^ 1,200. 

1  first-class  seaman,  12  months,  at  $70 840. 

2  first-class  seamen,  24  months,  at  $65 1,560.  ^Xi 

1  first-class  seaman,  12  months,  at  $60 720.  ^X) 

1  first-class  seaman,  5  days,  at  $2 10.    ^^ 

1  second-class  seaman,  20  days,  at  1.75 35.  4^ 

1  water-level  observer,  12  months,  at  $10 120.  ^W 

1  clerk,  1  month,  at  $100 100.   ^ 

Rent  of  ofilce  and  quarters  at  Port  Eads,  La.,  12  months,  at  $35 420. 

Rent  of  office  U.  S.  engineer  at  New  Orleans,  La.,  1  month,  at  $45 45. 

^650. 

Traveling  expenses,  assistant  engineer 45. 

Stationery 78. 

Repairs  to  steam  launch  General  Iteeee 178. 

Ship  chandlery,  hardware,  etc 240^ 

Miscellaneous  expenditures 19^ 

Total  expenditures 9,200.^ 

Bespectfully  submitted. 

James  B.  Qxhnn, 
Major ^  Corps  ofEn^neen 
Brig.  Gen.  Thomas  L.  Casey. 

Chief  of  Engineers^  U.  8.  A. 


bspobt  of  mr.  c.  donovan,  assistant  bnoinbkb. 

United  States  Enoinkkb  Officv, 
Port  Eads,  La,,  Jul/g  1, 1 

Sir  :  I  have  the  honor  to  report  upon  the  improvement  of  South  Pass  of  the 
sippi  River  daring  the  fiscal  year  ending  June  30, 1^2,  relative  to  the  amount 
character  of  the  work  done  during  the  year,  the  present  condition  of  the  works, 
the  results  of  examinations  and  surveys  made  in  connection  therewith. 

This  work  is,  and  has  been  since  March,  1876,  carried  on  under  the  directioi9 
Messrs.  James  F.  How  and  Estill  McIIeury,  of  St.  Louis,  Mo.,  by  authoiity  graD 
them  as  the  legal  representatives  of  James  B.  £ads,  deceased,  in  an  act  of  Con,^ 
approved  March  3, 1875. 


added  to  the  east  end,  bat  it  did  not  withstand  the  force  of  the  rising  river,  and, 
some  of  the  older  portion,  was  carried  away  daring  the  month  of  May,  as  was 

S3  feet  in  length  of  the  west  end. 

originall}'  constrncted  in  the  spring  of  1879,  this  dam  was  1,675  feet  in  length 

e  water,  with  a  foundation  length  of  1,880  feet.    (See  Annual  Report  for  1879  and 

b  therewith.)    But  512  feet  in  length  of  this  dam  is  now  in  place,  and  while  well 

ed  by  the  land  formation  below  it,  still  the  scour  at  the  east  end  continues,  and 

;  checked  the  dam  will  be  in  danger  of  being  completely  washed  out. 

e  following  materials  were  used  m  this  dam :  Seven  hundred  and  ninety-six  cords 

Lllows,  24  piles,  369  linear  feet  of  12  by  12  inch  timber,  41  screw  bolts,  and  10  drift- 

). 

v%X  T'head. — To  this  structure  88  cords  of  willows  were  added  during  the  year, 

it  is  in  good  condition. 

)T  the  location  of  these  works,  and  all  others  at  the  Head  of  the  Passes,  see  chart 

S. 

attresi  sills  across  Southwest  Pass  and  Pass  d  Loutre, — ^These  sills  remain  in  place, 

have  undergone  no  change  during  the  year. 

IN  SOUTH  PASS. 

>  Winff  Dam  No.  2  in  Goat  Island  Reach,  81  cords  of  willows  were  added.  No 
r  worK  was  done  in  the  pass  nor  was  it  required. 

«  wing  dams  in  Goat  Island  and  Grand  Bayou  reaches  are  shown  on  charts  3 
I'  As  to  their  condition,  it  majf  be  said  that  they  are  generally  temporary 
^tires  which  induce  a  gradual  building  out  of  the  shore  to  such  an  extent  that 
A  time  they  are  not  required  and  are  allowed  to  deteriorate. 

AT  THE  MOUTH  OF  SOUTH  PASS. 

F  ^ettjf, — The  work  done  on  this  jetty  during  the  year  consisted  in  continuing 
^^-work  capping  from  a  point  4,326  feet  below  East  Point  to  a  point  4,045  feet 
t;]ie  same,  a  distance  of  281  feet. 

^  this  distance  six  cribs  were  placed  and  filled  with  stone.  Five  of  them 
^4sh  56  feet  long,  9  feet  wide,  and  from  3  to  4^  feet  high,  and  the  other  one 
tihe  same  dimensions  except  its  length,  which  was  40  feet.  The  last  three 
'^^re  placed  as  shown  on  Chart  No.  1,  with  the  idea  that  they  might  aid  to  some 
Xji  preventing  further  recession  of  the  land  formation  to  the  eastward  of  this 
^^hich  at  the  time  Joined  the  jetty  at  the  point  where  the  cribs  wefe  placed, 
^    "this  purpose  they  were  not  effective. 

^^oncrete  wall  on  this  ietty  remained  in  fair  condition  during  the  year,  its 
r^  subsidence  being  eight  one-hundredths  of  a  foot. 
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WINO  DAMS. 

Eight  new  wing  dams  were  built  daring  the  year,  many  of  the  old  ones 
a  nd  some  of  them  extended.    The  construction  is  similar  to  that  which  has   h^^"" 
followed  for  several  years,  and  consists  of  parallel  rows  of  piles,  generally  two,  £^^' 
sometimes  three,  between  which  willows  loaded  with  stone  or  earth  are  placed.    Tt>^ 
piles  in  each  row  are  connected  by  a  12  by  12  inch  timber  bolted  to  them  about  ' 
feet  above  the  water^  and  to  these  are  bolted  horizontal  ties  of  the  same  timb^^ 
which  prevent  the  piles  spreading  when  wUlows  are  forced  between  them. 

More  attention  has  been  given  to  the  lengths  of  these  dams  than  heretofore,  vifh  ft 
view  to  giving  a  unifoim  width  between  opposite  dams,  and  where  possible  to  keep 
the  ends  of  the  dams  on  a  straight  line. 

The  following  table  gives  the  materials  nsed  in  the  construction  and  repair  of 
wing  dams  during  the  year,  and  on  Chart  No.  1  the  location  of  each  is  given. 


Knmbera. 

LoDgth. 

Width. 

Piles. 

Willows. 

Stone. 

Linear  feot 

12x12  in. 

timber. 

BolU. 

Old. 

Kew. 

Screw. 

Drift. 

1 

Fut. 
30 
29 
35 
50 
58 
28 
47 
37 
35 
40 

Feet. 

li 

15 

13 

17 

8 

? 

No. 

Oords. 

22 

18 

161 

148 

CiLffds. 

3 

7 

15 

21 

2 

7 

8 

13 

10 

13 

76 
106 

148 
21 

11 
19 
21 

4 

8 

47 
34 

9 
10 

1 

12 

13 

15 
16 

5 

93 
93 
21 
18 
24 
24 

8 
27 
18 

101 

98 
105 

15 
16 
20 

I 

17 
18 

1 

20 

38' 

39 
40 
41 
42 
43 
44 
45 

41 

55 

52 

147 

135 

127 

108 

60 

115 

75 

74 

95 

34 

29 

17 

13 

32 

7 

1* 

17 
14 
13 
15 
14 
16 
10 
10 
10 
10 

7 

8 

8 
10 

U 

80 

13 

21 

24 

30 

3 
17 
13 
15 
12 
12 
20 
27 
31 
15 
10 
6 
6 
11 

31 

87 

56 

263 

226 

147 

148 

166 

190 

108 

44 

25 

10 

65 

163 
138 
211 
155 
181 
146 
231 
237 
100 

26 
26 
36 
24 
29 
26 
40 
34 
16 

82 

35 
36 
87 

26 
26 
47 
30 
51 
48 
26 

3 

4 

10 

4 

21 

87 

19 

308 

2,160 

409 

2,384 

395 

» 

DREDGING. 


More  or  less  dredging  was  required  each  month  during  the  year  in  order  to  main- 
tain the  required  channel,  most  of  the  work  being  done  during  the  months  of  August, 
September,  November,  January,  March,  and  June.  The  time  during  which  dredging 
was  done  amounted  to  seventy-seven  days  of  ten  hours  each. 


THE  FORCE  EMPLOYED. 

The  average  force  employed  during  the  year,  including  officers,  mechanics  and 
laborers,  was  45  in  number.  ' 

EXAMINATIONS  AND  SURVEYS. 

The  results  of  examinations  and  surveys  made  during  the  year  were  reported 
monthly,  and  essential  parts  of  the  same  are  contained  herein,  together  with  the  re- 
sults of  more  extended  and  recent  surveys. 

To  give  descriptively  and  in  detail  the  results  deduced  from  the  many  surveys  and 
examinations  made  during  the  year  would  make  a  voluminous  though  nninteresttng 
report.  All  this  information  is  given  in  concise  form  pn  charts,  diagrams,  and  in 
tables  herein,  and  will  be  found  to  contain  interesting  details  not  only  for  the  vear 
but  since  1875.  ' 
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AT  THE  HBAD  OF  THK  PASSES. 

;hart  of  this  fiurvey  is  No.  5.  The  area  covered  by  the  survey  wa«  mostly 
d  duriug  the  month  of  December,  while  the  river  was  low.  A  survey  during 
&ge  of  the  river  ^ives  more  nearly  a  normal  condition  of  the  channel  than  one 
a  heretofore  during  a  rising  or  hi^h  stage^  at  which  time  the  channel  is  con- 
'  changing.  Again,  during  the  high  stage  of  the  river  there  are  in  places 
eddies  and  whirls  in  which  it  is  almost  impossible  to  control  a  boat  so  as  to 
turate  soundings. 

survey  is  not  equitably  comparable  with  earlier  ones  made  during  a  high 
>f  the  river,  though  if  a  comparison  be  made  we  would  find  unimportant 
«  except  in  Pass  }\  Loutre. 
eference  to  Chart  No.  5  on  which  there  is  a  sketch  showing  the  relative  loca- 

the  Pass  ii  Loutre  crevasse  to  this  area  one  will  readily  understand  the  iuflu^ 
'  this  crevasse  in  diverting  the  water  from  the  other  passes,  and  fully  recognize 
wide  and  deep  channel  leading  into  Pass  a  Loutre  the  effect  the  crevasse  is 
:  in  this  pass. 

channel  is  still  increasing,  the  upper  dam  is  being  rapidly  undermined  and 
I  away,  and  in  turn  the  rapid  current  encroaches  upon,  the  land  formation  be- 
id  it  IS  wearing  away  rapidly. 

her  attempt  will  be  made  to  close  Pass  h  Loutre  crevasse  during  the  next  low- 
reason,  though  in  the  meantime,  if  the  remaining  512  feet  of  upper  dam  should 
ried  away  the  effect  upon  South  Pass  may  be  serious. 

(;hanges  in  the  channel  from  the  main  river  into  South  Pass  during  the  year, 
ice  1875,  are  shown  on  Chart  No.  6. 

ng  the  year  the  depth  from  the  main  river  into  South  Pass  has  not  been  less 
)  Hjet,  and  at  all  times  there  has  been  a  very  wide  26-foot  channel.  The  pres- 
)th  is  34.4  feet,  the  26-foot  channel  is  880  feet  wide,  and  the  30-foot  channel 
t  wide. 


UBVEY  OF  SOUTH  PASS  FROM  ITS    HEAD  TO  SOUTH  PASS  LIGHT-HOUSE. 

nc  the  month  of  October,  1891,  I  made  a  complete  survey  of  South  Piiss,  the 

of  which  are  Nos,  3  and  4.    By  reference  to  the  proiiles  on  Chart  No.  6  itj  will 

n  that  as  a- general  result  the  pass  shoaled  during  the  year.    These  prohles 

the  rooet  minute  details  with  reference  to  the  shoaling  during  the  year  and 

875. 

required  channel  having  ''  a  navigable  depth  of  26  feet "  was  maintained  dur- 

3  year.    The  shoalest  water  found  at  any  time  was  during  the  month  of  March, 

a  reach  from  1  to  If  miles  above  Soui-h  Pass  Light-House.    There  the  depth 

.2  feet,  and  the  26-foot  channel  was  210  feet  wide. 

»  Island  Reach  is  at  the  present  tune  the  shoalest,  having  a  depth  of  27  feet, 

width  of  210  feet  for  the  26-foot  channel. 

-ts  3  and  4  represent  about  the  normal  channel  of  the  pass  during  the  year, 

e  following  tables  compiled  therefrom  give  the  depth  and  width  ol  the  same. 

Ud  statement  of  the  depth  and  width  of  channel  throughout  South  Pose  of  the  Mis- 
tpi  Mirer,  from  East  Point  to  90-foot  depth  in  the  main  river,  given  in  separate 
ies  one-fourth  of  a  mile  in  length,  from  a  survey  m<ide  in  October,  1891. 


Locality. 

Leaat  depfb. 

Leaat 
foi 

width 

ii 

Locality. 

■ 

& 

1 

Least  width 
for — 

To 

above 

Eaat 

Poiat. 

From— 

To 

above 

East 

Point. 

rrom — 

^4 

1-^ 
eor3 

int.. 

imUe... 

Imile... 
fmile... 
Imile... 

26.6 

28.4 
30.0 
33.7 

UO 

240 
280 
260 

(b) 

100 

140 

Above  East  Point— 
Continued. 
2  miles 

2i  miles. 
2l  miles . 
2|  miles. 
Smiles.. 

31.0 
32.0 
31.5 
20.5 

410 
390 
430 
430 

Sast  Point: 
ile 

2i0 

le 

2^  miles 

201) 

lo 

2A  miles 

190 

2  -milMi 

(/) 

irttimilA 

28.6 

140 

Third  mile 

U  miles. 
1|  miles. 
11  milea. 
2]ai]ea.. 

29.5 

390 

11a 

29.6 
27.8 
27.6 
30.6 

250 
280 
330 
870 

(c) 

(«) 
40 

3  miles 

3^  miles. 
32  miles. 
3|  miles. 
4  miles.. 

tie  ........... 

liU^ 

30.5 
28.8 
27.8 
30.2 

330 
200 
200 
260 

60 

iilc>0 

3^  milea 

(0) 

liles ......... 

3j  miles 

ih) 

34  milAH 

80 

MM\n^  m  i1  A 

27.6 

260 

ITtf^iirtili  mflfK 

27.8 

200 



EKa  93 ^03 
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Tabulated  aiatemeni  of  the  depth  and  width  of  channel,  etc. — Continaed. 


Looality. 

• 

1 

■♦a 

Least  width 
for— 

Locality. 

* 

1 
5 

Least  wiAth 
for— 

To 
above 

East 
Point. 

Fnim^ 

To 

above 

East 

Point. 

From — 

••a    • 

If 

Id 

H 

Above  East  Point— 
Coutinaed. 
4  miles  .......... 

4i  miles. 
44  miles. 
4}  miles. 
5  miles.. 

32.5 
29.3 
31.0 
83.0 

320 
370 
420 
270 

170 

(i) 
150 

150 

Above  East  Point— 
Contiuaed. 
8  miles 

Similes. 
84  miles. 
8}  mites. 
9  miles.. 

34.5 
84.5 
34.5 
35.0 

350 
340 
280 

aoo 

260 

AX'  miles  ......... 

84  miles 

240 

^  miles 

84  miles 

200 

4i  miles ..... 

8  miles 

100 

Ninth  mile 

Fifth  mJJ« 

29.3 

270 

34.5 

200 

190 

54  miles. 

9miles'. 

5  miles  .......... 

30.0 

27.5 
27.5 
27.5 

260 
370 
820 
330 

40 

(t) 
(m) 

(n) 

9i  miles. 
94  miles. 
Similes 
10  miles. 

34.0 

250 
»0 

aeo 

300 

150 

Ri  miles 

9j  miles 

29.2 
32.3 
51.0 

(ri 

Sl  miles  .........!  ^  milna 

94  miles 

370 

similes 

6mUes.. 

91  miles 

270 

Tenth  mile 

Sixth  mile 

27.5 

260 

29.2 

250  ' 

64  miles. 
6{  miles. 
6|  miles. 
7  miles-. 

10  miles 

104  miles 
104  miles 
10}  miles 
11  miles. 

6  miles 

27.7 
28.0 
30.3 
33.0 

400 
290 
400 
400 

(0) 

% 

310 

35.0 
37.0 
39.0 
35.0 

300         SXI 

64  miles 

104  miles ........ 

104  miles 

10{  miles 

Eleventh  mile. 

H  miles 

320 
330 
314) 

250 

6  miles 

230 

6  mile» 

300 

Seventh  mile.. 

27.7 

30.6 
30.7 
31.0 
39.0 

30.6 

290 

35. 0  1    300 

S3fi 

7i  mites. 
74  miles. 
7}  miles. 
8  miles . . 

114  miles 
lUmUes 
111  miles 
12miles. 

7  miles  . 

440 
400 
360 
340 

80 
110 
270 
270 

80 

43.0 

20.0 

29.0 

t33.0 

(*) 
(-) 
(*) 
(t) 

400 

71  miles 

Hi  miles 

114  miles 

11}  miles 

Twelfth  fnfl^- . 

if) 

74  miles 

(0 

7   miles 

(t) 

Eighth  mile . . . 

340 

29.0 

(*> 

1" " 

1 1 

1 

Very  wide. 


f  In  Mississippi  River,  above  the  Head  of  the  Passes. 


Length  of  the  portion  of  this  reach  lacking  a  central  depth  of  30  feet. 


(a) 
(b) 

(d) 
(«) 
(/) 

»i 

(t). 


Feet 
1,320 
1,320 

430 
1,320 
1,010 

196 

620 
1,320 

400 
1,320 


JVfC 

(w) 1,2» 

(n) 1.100 

(o) 1.320 

(P) 1,330 

(r) 

(») 

W 


370 
270 


Total 15,350 


THE  CHANNEL  THROUGH  THE  JETTIES. 

The  channel  through  the  jetties  and  beyond  them  to  deep  water  in  the  golf  U 
shown  on  chart  No.  1. 

The  required  channel  ''26  feet  in  depth,  not  less  than  200  feet  in  width  at  the  bot- 
tom, and  having  through  it  a  central  depth  of  90  feet  without  regard  to  width," 
was  maintained  by  the  aid  of  dredging,  except  for  thirty-two  days  from  May  20  to 
June  20,  both  dates  inclusive. 

On  May  20  the  26-foot  channel  was  found  to  be  but  160  feet  wide  for  a  diatance  of 
190  feet  {torn  the  head  of  the  east  jetty,  and  on  the  same  day  there  was  not  *'  a  cen- 
tral depth  of  30  feet  without  regard  to  width''  through  a  reach  1,260  feet  in  length 
from  840  to  2,100  feet  below  East  Point.  The  central  depth  in  the  reach  waa  28.1 
feet. 

At  the  time  this  shoaling  took  place  the  dredge-boat  was  undergoing  neoeesary  re- 
pairs. She  returned  here  May  29  and  commenced  work  on  the  following  morning. 
Many  days  dredging  were  done  without  permanently  increasing  the  depth  of  the  chan- 
nel, though  many  tnousand  cubic  yards  of  fine,  clear,  and  compact  sand  were  being 
removed.  About  June  17  the  current  seemed  to  be  acting  with  more  effect,  the  chan- 
nel improved  more  rapidly,  except  in  spots,  which  yielded  slowly  to  the  oombiued 
forces  of  the  current  and  dredging,  but  on  the  morning  of  June  21  the  required 
depth  and  width  of  channel  again  obtained. 

The  variations  in  the  depth  of  the  jetty  channel  during  the  year  may  be  known 
rom  the  profiles  on  chart  No.  6  and  from  the  following  tables: 
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TaMated  statement  regarding  the  mtntmaMii  depthe  and  widths  of  channel  through  the 
JettieSy  in  separate  reaches  of  £,000  feet  each,  according  to  surveys  made  monthly  during 
the  fiscal  year  ending  June  SO,  1892, 

Distaaoe  firom  East  Point,  in  ftsL 


Date. 


0-2,000. 


1801. 

Jnne 

July 

Aogaai 

September 

October 

KoTcmber 

December 

1892. 

Jamury 

Tebmary 

March 

Aiiril 

May 

June 


Least 
depth. 


I>a8t  width 
for— 


33.0 
31.4 
31,0 
80.  ft 
31.0 
31.2 
30.1 


31.3 
30.5 
30.8 
32.0 
*28.1 
•30.4 


26-foot 
depth. 


350 
300 
240 
230 
230 
210 
220 


210 
270 
255 
210 
tl60 
t205 


30.foot 
depth. 


150 
70 
80 
40 
30 
30 
20 


30 
30 
40 
00 


2,000-4,000. 


Least 
depth. 


31.1 
30.4 
31.0 
30.6 


Least  width 
.for— 


26-foot 
depth. 


30-foot 
depth. 


40 


30.8 

31.0 

30.3 

31.6 

80.8 

30.7 

32.0 

*29.6 

S2.3 

360 
310 
340 
300 
28u 
280 
260 


265 
270 
280 
305 
340 
340 


220 
80 
00 
60 
30 
60 
30 


40 

40 

50 

116 


125 


4,000-4,000. 


Least 
depth. 


32.0 
30.4 
31.0 
30.7 
30.8 
31.3 
30.6 


31.3 
30.8 
31.4 
33. 7 
38.0 
36.0 


;Least  width 
for — 


26.foot 
depth. 


300 
270 
260 
240 
235 
245 
250 


230 
250 
240 
260 
205 
310 


SOfoot 
depth. 


150 
130 
70 
70 
25 
60 
70 


40 
65 

70 

l.'M) 

230 

y240 


Date. 


Distanoe  from  East  Point,  in.  feet. 


6,000-8,000. 


1891. 

June 

July 

Ansust 

September 

Octobei 

November 

Dec<»nber 

1892. 

Jaaoary 

February 

March 

April 

May 

June 


Least 
depth. 


34.7 
33.3 
32.3 
31.0 
31.2 
31.2 
31.4 


3L3 
31.0 
31.7 
32.0 
35.0 
37.0 


Least  width 
for- 


26toot 
depth. 


260 
220 
220 
240 
215 
220 
210 


220 
235 

220 
210 
260 
270 


SOfoot 
depth. 


8,000>10,000. 


Least 
depth. 


200 
190 
170 
130 
80 
85 
100 


70 
90 
100 
150 
180 
215 


87.0 
35.8 
32.9 
8L5 
31.2 
3L1 
31.3 


3L8 
3L1 
31.2 
30.5 
33.0 
36.6 


Least  width 
for — 


26-foot 
depth. 


30-foot 
depth 


270 
250 
240 
230 
225 
230 
220 


220 
206 

215 
210 
260 
280 


200 
170 
140 
120 
110 
90 
90 


80 
80 
70 
55 
175 
210 


10,000-12,000. 


Least 
depth. 


35.0 
34.8 
31.4 


30.7 
30.6 
82.0 


32.2 
31.7 
31.0 
30.6 
32.0 
33.2 


Iioast  width 
for- 


26-foot 
depth. 


270 
240 
215 


:M)^foot 
depth. 


200 

170 
115 


240 
2.30 
235 


235 
200 
240 
210 
255 
280 


70 
50 

80 


60 
63 
50 
50 
110 
220 


*  Central  depth  less  than  30  feet  from  May  20  to  June  20,  both  dates  inclusive,  and  varied  fh>m  28.1 
to  29.6  feet, 
t  Twenty -six-foot  channel  160  feet  wide  from  May  20  to  Juno  20,  both  dates  indosive. 


Daring  the  month  of  July,  1891,  the  channel  heyond  the  ends  of  the  Jetties,  and 
on  a  4iract  couTHe  from  there  to  the  sea,  had  a  central  depth  of  26.4  feet,  and  the  26- 
foot  channel  was  130  feet  wide.  During  the  month  of  August  this  channel  wa« 
dredged,  and  since  that  time  has  maintained  a  depth  of  about  32.5  feet,  the  26- foot 
channel  varying  in  width  from  110  to  630  feet,  and  the  30-foot  channel  from  40  to  100 
feet. 

Thc^  present  depth  of  this  cliaunel  is  31.6  feet,  the  26-foot  channel  being  500  and 
the  30-foot  channel  80  feet  in  widtli. 

The  channel  taming  to  the  eastward  beyond  the  end  of  the  east  jetty  maintained 
the  required  depth  and  width  throughout  the  year. 

The  following  table  gives  the  depths  through  the  jetties  from  1875  to  the  present 
time: 
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TabU  giving  the  depths  oftnUer  through  ihejettieM  at  rariame  data. 


Date. 


1875--traDe 

HJ7*— May 

August 

November ? 

1877— March 

July 

October  25  to  Uecniibor  li. 
1378— March 

December 

1)^79— March 

June 

July 

December 

1880— iTnoe 

July 

Auj^iist 

September 

October 

November 

December 

1881— January 

February 

March 

April 

May 

^     Juno  

^    July 

August 

October - 

November 

December 

1882 — January 

February 

March 

April 

May 

June 

*  July 

August 

Sep  t«mber 

October 

November 

December 

1 883_January 

Februarj- 

March ^.. 

April 

May 

June 

July 

August 

Septeml>er 

October 

November 

December 

1884— January 

February 

March 

April 

May 

June 

August 

Septemlier 

October 

November 

December 

1885— January  

February 

March 

April 

May 

June 

.       July 

August 

September 

October 

November 

December 

1886-^anuary 

February 

Xarch..r"-f*«*>r 


BiatJiiices  from  East  Point,  in  feet. 


0  to  2,000. 


22.5 
23.3 
23.5 
22.0 
24.1 
24.9 
26.3 
26.0 
28.4 
28.6 
27.5 
30.5 
31.0 
31.0 
30.5 
30.5 
30.7 
31.0 
30.6 
30.9 
30.5 
30.4 
31.5 
30.4 
30.2 
30.0 
31.0 
30.1 
30.2 
30.8 

aa2 

80.5 
31.8 
31.2 
31.7 
30.5 
30.8 
30.0 
30.3 
30.1 
30.0 
30.0 
31.0 
31.0 
31.2 
32.3 
33.7 
33.2 
32.5 
33.8 
32.1 
33.4 
32.7 
31.0 
30.5 
31.2 
32.0 
35.7 
35.3 
34.9 
35.0 
31.9 
32.0 
31.1 
32.8 
31.6 
36.7 
41.7 
35.5 
36.0 
36.7 
84.7 
86.3 
36.5 
35.3 
33.8 
32.7 
83.0 
33.6 
32.8 
33.8 


2,000  to 

4,000. 


4,000  to 
6,O0O. 


ft 


18.7 
20.3 
19.6 

ao.3 

21.1 

24.  O 

24.4 

25.9 

26.4 

27.5 

28.4 

30.7 

31.  O 

32.5 

31.  O 

30.  4 

31.  O 
31.5 

31.  O 
30.  6 
30.  4 
30.  2 
31.2 

30.  O 
30.  5 
30.  5 

32.  O 

32.  O 
30.  3 
31.8 
32.8 
30.  4 
36.  O 

30.  6 
32.6 
32.5 
35.5 
32.7 
32.2 
31.5 

31.  o 

32.0 
31.0 
31.0 
31.2 
32.6 

35.  O 
36.3 
34.2 
34.9 
38.2 

34.3 
34.1 
33.8 
32.6 
32.2 
31.5 
39.5 
37.3 
35.8 
35.8 
35.8 

34.  O 
33.4 

32.8 
32.6 

36.  4 
36.3 
36.  O 
35.5 

35.  O 
33.7 

33.  1 

35.6 
:i3.  3 
33.7 
32.8 

32.2 
32.5 
32.8 
35.8 


6.000  to 
8,000. 


8,000  to 
10,000. 


48.3 
47.8 
44.  O 
46.  O 
44.4 
41. O 
40.  3 
43.  O 
41.9 
41.6 
41.3 

43.  O 
42.7 
43.8 
42.5 
37.6 
38.3 
99.2 
39.4 
41.3 
39.7 
39.2 
39.6 
39.4 
39.  O 

38.7 
38.1 
38.3 
37.1 

38.  1 
37.  O 
35.2 
86.  O 
45.7 
44.0 
46.  o 

45.  O 

44.  O 
48.0 

46.  O 
41.5 
43.8 
43.  O 
39.2 
41,3 
41.6 
41.5 
42.3 
41.1 
41.9 

39.  O 

38.6 
37.2 
37.1 
86.9 
35.7 

36.  1 

37.  O 
35.6 
35.7 
36.5 
37.  « 
35.  2 

33.  O 
34.0 


t 


I 


10.2 

21.0 

23.5 

21.2 

22-0 

23.8 

24.2 

25,4 

27.1 

27.0 

29.2 

3U0 

31.7 

31.4 

30.8 

32.0 

30.6 

30.3 

30.8 

30.8 

33.? 

32.0 

32.0 

33.0 

32.6 

32.0 

33.5 

32.0 

31.4 

30.4 

30.8 

31.1 

30.5 

80.8 

30.5 

31.0 

31.2 

30.6 

31.8 

31.9 

31.0 

21.5 

31.2 

30.2 

30.5 

31.5 

82.2 

32.3 

33.4 

32.0 

33.4 

32.3 

32.0 

34.5 

31.6 

32.7 

31.6 

34.0 

3L7 

34.3 

34.0 

33.0 

33.1 

32.6 

32,2 

31.1 

33.1 

30.5 

31.0 

32.0 

31.5 

32.8 

:»3.7 

33.0 

32.2 

3 J.  3 

3<l.8 

30.  9 

30.  2 

31.3 

35,0 


10.000  to 
12.000. 


9.7 

17.1 
23.0 
21.1 
21.2 
23.5 
2X.0 
24.3 
25.3 
27.0 
29.2 
30.7 

31.8 

33.1 

31.5 

310 

32.0 

31.0 

38.9 

31.0 

30.7 

3L0 

310 

33.0 

30.5 

31.7 

33.0 

31.0 

31.2 

30.0 

30.2 

30.2 

30.8 

31.6 

30.3 

31.3 

31.3 

31.3 

31.8 

30.8 

31.4 


1.5 

liO 

30.3 

9.i 

20.2 

21.7 

S.0 

SI.O 

27.0 

38.0 

30.3 

30.8 

310 

30.5 

30.0 

31  i 

30.5 

30.3 

aas 

30.3 
30.0 
30.5 
30.5 

31.: 

31.7 

3a} 

30.3 

30.1 

30.0 

30.7 

30.2 

32.S 

33.0 

310 

31.0 

31.5 

30.5 

30.5 

31.  S 

31.2 

SO.  4 

30.1 

30.1 

S0.3 

39.0 

314 

33.0 

31.* 

32.3 

30.6 

30.3 

310 

30.] 

30.} 

30.7 

3&7 

35.4 

33.0       < 

35.0 

3l» 

315 
315 

30-8 
31.4 

.  3l» 
«.? 
35.7 

7^^ 

31.1 
Ski 
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Table  giving  the  depths  of  water  through  thejetHes  at  varioue  dates—Continned, 


Date. 


188fr-April 

May 

June 

July 

Anffast  ... 

September 

October ... 

November. 

December. 
1887— January. . . 

February  . 

Karoh 

April 

May 

Jane 

July 

August , . . 

September 

October... 

Kovembw. 

December . 
1888— January... 

,  February  . 

'March 

April 

May 

June 

July 

Aueuat ... 

September. 

October  — 

Kovember . 

December.. 
1889— January  . . . 

February . . 

March 

April 

Miy 

June 

July 

August 

September . 

October.... 

November . 

December  . 
1890— January . . . 

February . . 

March..... 

April 

May 

June 

July 

August — 

September. 

October.... 

November . 

Decembcur  . 
1881 — January . . . 

February . . 

March 

April 

May 

June , 

July 

August — 

September , 

October — 

November . 

December  . 
1882 — January... 

February . . 

March 

April 

June 


Distances  from  East  Point,  in  foot. 


0  to  2,000 


35.4 
35.9 
38.2 
36.7 
35.0 
34.5 
35.0 
34.5 
34.0 
33.6 
36.4 
35.5 
38.8 
89.4 
39.0 
39.0 
35.7 
36.0 
36.2 
35.9 
34.7 
35.6 
34.3 
34.0 
36.3 
35.2. 
32.0 
34.2 
33.7 
32.7 
33.3 
31.8 
31.4 
31.0 
32.4 
30.2 
30.8 
30.8 
30.4 
30.3 
31.7 
30.9 
31.6 
31.0 
30.8 
30.8 
31.7 
36.4 
33.4 
32.0 
32.0 
32.4 
32.0 
30.5 
32.0 
30.6 
31.5 
31.0 
31.7 
82.0 
:30.5 
:30.3 
33.0 
31.4 
31.0 
30.6 
31.0 
31.2 
30.1 
31.3 
30.5 
30.8 
32.0 
^28.1 
).4 


2.000  to 
4,000. 


34.5 
35.6 
35.2 
36.7 
36.3 
35.6 
36.2 
35.6 
35.0 
34.0 
34.4 
35.5 
37.0 
35.3 
35.4 
36.4 
34.6 
34.0 
34.2 
32.9 
32.7 
32.5 
32.4 
33.0 
34.8 
35.2 
33.0 
34.0 

•33.7 
32.7 
33.3 
32.8 
32.4 
31.3 
32.5 
32.2 
32.1 
32.0 
32.2 
31.0 
31.4 
31.3 
31.0 
31.2 
31.0 
30.8 
30.7 
33.2 
36.0 
34.0 
33.6 
33.4 
33.0 
31:4 
31.0 
81.2 
31.2 
31.0 
31.0 
34.3 
32.0 

132.0 
31.1 
30.4 
31.0 
30.6 
30.8 
31.0 
30.3 
31.6 
30.8 
30.7 
32.0 

§29.6 
32.3 


4,000  to 
6,000. 


34.5 
34.2 
33.4 
36.2 
36.7 
34.6 
34.4 
34.8 
35.3 
33.3 
35.4 
32.6 
83.7 
87.1 
37.5 
35.8 
34.7 
35.0 
84.3 
33.8 
33.9 
83.7 
32.5 
32.6 
33.8 
34.3 
33.0 
.33.8 
33.7 
32.8 
32.3 
31.7 
31.6 
30.6 
31.8 
30.4 
31.2 
30.7 
31.3 
31.0 
31.5 
31.2 
31.2 
31.2 
31.2 
31.2 
31.5 
34.0 
35.0 
34.0 
33.0 
34.0 
33.0 
33.0 
31.0 
30.6 
31.0 
31.2 
31.4 
36.4 
36.5 
32.0 
82.0 
80.4 
31.0 
30.7 
30.8 
31.3 
30.6 
81.3 
80.8 
31.4 
33.7 
38.0 
36.0 


6,000  to 
8,000. 


33,7 
31.0 
33.2 
82.8 
34.8 
33.7 
33.0 
32.9 
33.6 
32.3 
31.3 
85.5 
31.0 
31.2 
32.3 
34.0 
33.6 
35.0 
32.1 
30.7 
30.9 
30.6 
31.0 
30.5 
31.0 
31.6 
31.4 
31.0 
31.2 
30.8 
30.6 
30.6 
30.3 
30.3 
32.8 
32.3 
32.8 
32.6 
31.5 
32.4 
31.6 
31.0 
31.0 
31.0 
31.0 
30.6 
32.6 
34.0 
35.0 
36.0 
34.0 
34.0 
32.7 
33.0 
30.5 
30.6 
30.7 
32.2 
32.5 
37.5 
39.0 
35.0 
34.7 
33.3 
32.3 
31.0 
31.2 
31.2 
31.4 
81.3 
31.0 
81.7 
32.0 
85.0 
37.0 


8,000  to 
10,000. 


33.7 
30.0 
34.5 
32.7 
83.8 
33.6 
34.1 
33.0 
82.6 
32.7 
34.1 
35.5 
34.8 
34.2 
34.1 
32.X» 
31.6 
32.7 
32.2 
31.8 
31.7 
31.5 
31.0 
31.3 
35.0 
33.6 
35.5 
81.9 
31.2 
81.0 
30.4 
30.6 
*29.2 
31.0 
31.0 
31.8 
31.8 
31.2 
31.0 
31.3 
31.4 
31.1 
31.7 
31.3 
31.7 
31.0 
34.4 
34.0 
38.7 
30.0 
39.8 
39.0 
35.0 
35.0 
34.0 
34.0 
32.3 
32.3 
35.2 
30.0 
36.4 
30.0 
37.0 
35.8 
32.9 
31.5 
31.2 
31.1 
31.3 
31.8 
31.1 
31.2 
30.5 
33.0 
36.6 


10.000  to 
12,000. 


31.0 
34.4 
36.5 
37.0 
34.7 
33.0 
33.0 
33.5 
33.0 
88.4 
82.4 
38.8 
35.5 
38.1 
35.2 
84.0 
32.7 
32.2 
31.8 
31.2 
31.8 
32.2 
32.0 
30.9 
31.4 
33.0 
33.2 
33.6 
33.2 
32.0 
30.4 
30.8 
30.7 
30.9 
32.5 
31.6 
30.0 
30.8 
30.8 
31.0 
31.0 


f29.0 
31.4 
31.2 
31.0 
33.0 
33.6 
34.5 
34.0 
35.0 
37.0 
34.0 
33.0 
32.8 
33.0 
33.5 
32.5 
32.7 
34.6 
34.2 
84.0 
35.0 
34.8 
31.4 


30.7 
30.0 
32.  0 
32.2 
31.7 
31.0 
30.6 
32.0 
S3. 2 


*Fram  December  28,  1888,  to  Janimrv  4,  1889,  inclusive, 
t  From  October  1  to  October  5,  inclusive. 

^  Depth  less  than  30  feet  frcm  April  25  to  May  6,  both  dates  inclnsive,  and  varietl  from  27.5  to 29.4  feet. 
Depth  leaa  than  30  feet  flrom  May  20  to  June  20,  both  dates  inclusive,  and  vanedttom'^A.WM  ^I^.^l^V 
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The  shoal  area  east  of  the  east  jetty  is  gradually  but  slowly  deepening^  and  the 
land  formation  east  of  this  jetty  is  rapidly  receding.  During  the  past  ye-aor  tiiis  re- 
cession averaged  250  feet. 

SURVEY  BEYOND  THE  ENDS  OF  THE  JETTIES  IN  THE  GULP  OF  MEXICO. 

The  chart  of  this  survey  is  Ko.  2.  Following  the  methods  which  have  been  nsed 
for  many  years,  and  which  are  fully  explained  in  previous  reports,  I  find  by  measur- 
ing ordinates  to  each  curve  from  20  to  100  feet,  inclusive,  obtaining  their  means,  aud 
comparing  them  with  results  similarly  obtained  one  year  ago,  that  each  advanee«l 
during  the  year,  the  20-foot  curve  showing  the  legist  skdvanoe,  of  55  feet^  and  the  30- 
foot  curve  the  greatest,  being  240  feet. 

The  results  of  these  determinations  are  given  on  chart  No.  7  in  aach  a  wav  that 
the  changes  in  each  of  these  curves  from  year  to  year  sinee  1876  may  be  readily  fol- 
lowed and  understood. 

The  most  interesting  comparisons  are  usually  between  the  earliest  and  latest  results. 
These  are  givep  on  the  diagram,  page  1479,  from  which  it  will  be  seen  that  from 
1877  to  1892  each  curve  advanced ;  that  is,  the  same  depth  of  water  is  a  neater  distance 
from  the  ends  of  the  jetties  than  in  1877.  For  example,  the  depth  or  70  feet  is  1,555 
foet  farther  from  the  ends  of  the  jetties,  that  of  20  feet  810  feet  farther,  etc.,  than  in 
1877. 

Since  preceding  determinations  show  that  each  curve  advanced  during  the  year, 
and  since  1876,  it  follows  that  a  shoaling  has  taken  place  beyond  the  en&  of  the  jet- 
ties. The  mean  vertical  height  of  this  shoaling  over  an  area  containing  1^  square 
miles^  for  each  year  from  1876  to  1892,  is  as  follows : 


Ye«ra. 


Hean  change  over  whole  area. 


Fitnu — 


1876 
1877 
1878 
1879 
1880 
1881 
1882 

1K8:{ 

1884 


To— 

Deepened— 

1877 

J-Vrt. 

1878 
187tf 

1.80 

1880 
1881 

0.12 

1882 

1883 
1884 

0.04 

1885 

1.16 

Sboalod— 

■_ 


Feet. 
0.40 

'2.56 

"  '2'38 
1.30 


Years. 

From— 

To- 

1885 

1886 

1886 

1887 

1887 

1888 

1888 

1889 

1889 

1890 

1890 

1891 

1891 
1876 

1892 
189-J 

Mean  change  over  whole 


Deepened — 


FeeL 


1.23 


Shoflded— 


Feei. 
0.12 

1.38 
0.31 

1.11 
2.70 
1.59 

13.11 

Now,  in  order  to  locate  definitely  areas  which  are  undergoing  tho  greatest  or  least 
cliange,  this  area  of  1:^  square  miles  is  divided  into  21  lesser  areiis,  thn  mean  depth  of 
water  in  each  is  obtained,  and  by  comparison  with  earlier  result-s  similarly  obtained 
the  vertical  height  of  the  shoaling  or  deepening  in  each  area  becomes  known. 

The  following  diagrams  fuiiiish  this  information.  The  figures  in  each  area  are  the 
differences,  in  feet  and  tenths,  between  the  mean  depths  obtained  for  the  years  be- 
tween which  comparisons  are  made  and  denote  the  amount  of  the  shoaling  or  deepen- 
ing in  each. 

No.  1  compares  the  mean  depths  in  1891  with  those  in  1892,  and  No.  2  compares  those 
in  1876  with  those  in  1892. 

Dotted  areas  have  deepened;  all  othei-s  have  shoaled. 


Nb.I,  1891  to  1892. 


No.2. 1876  to  2892. 
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It  will  bo  seen  that  the  two  most  westerly  of  the  central  areas  shoaled  the  greatest 
amount  during  the  year.  This  no  doubt  is,  to  a  ^eat  extent,  due  to  the  fact  that 
the  dredged  material  taken  from  the  channel  during  the  year  was  dumped  in  that 
vicinity. 

LOSS  OF  THE  BARK  CHABLK8  LULIK6. 

On  the  5th  of  April  the  German  bark,  Charles  Luting,  with  a  cargo  of  3,000  bar- 
rels of  cement,  and  drawing  16  feet,  grounded  to  the  westward  of  and  beyond  the 
end  of  the  west  Jetty.  She  was  in  charge  of  a  bar  pilot,  who  undertook  to  sail  her 
into  the  jetty  channel  from  sea.  The  wind  was  strong  and  fair,  but  when  the  strong 
current  of  the  pass  was  met  the  vessel  sheered  to  the  westward ;  an  anchor  was  let  go, 
but  the  force  with  which  she  was  going  was  so  great  that  the  chain  parted,  and  before 
anything  further  could  be  done  she  was  hard  aground.  It  is  altogether  probable  that 
the 'sheer  was  caused  by  the  vessel  being  kept  on  such  a  course  as  to  take  the  strong 
current  of  the  pass  so  much  on  her  starboard  bow  that  the  force  of  the  latter  proved 
greater  than  her  propelling  force,  in  which  ease  a  sheer  would  be  inevitable. 

A  heavy  sea  was  running  at  the  time,  and  continued  during  the  next  day,  the  ves- 
sel cutting  to  the  westwara  rapidly,  and  becoming  imbedded  in  the  sand.  On  the 
7th  two  towboats  rendered  assistance,  but  by  this  time  she  was  leaking  badly,  and 
had  commenced  to  settle  into  the  sand,  so  that  it  was  impossible  to  save  her,  and 
after  removing  her  stores,  furniture,  etc.,  she  was  abandoned.  The  location  of  her 
wreck  is  given  on  chart  No.  2.  - 

CONCLUSION. 

During  the  year  I  was  faithfully  and  efficiently  assisted  by  Recorder  Q.  W.  Lawes, 
whom  I  desire  to  commend. 

Very  respectfully,  your  obedient  servant, 

C.  Donovan, 
A^H^iant  Engineer ^ 
Maj.  James  £.  Quinn, 

Corps  of  Engineers,  V.  d*.  A, 
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IMPROVEMENT  OF  CERTAIN  STREAMS  IN  LOUISIANA,  AND  OF  HARBOR 
AT  SABINE  PASS,  SABINE  RIVER,  AND  NECHES  RIVER,  TEXAS. 


BEPORT  OF  MAJOR  JAMES  B,  QUINN,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  189S,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Chefiiiicte    [Tchefnncte]    River   and 

Bo^e  Falia,  Louisiana. 

2.  TickSiw    River  and   its   tribataries, 

Louisiana 

3.  Amite   River   and   Bayou    Manchac, 

Louisiana. 

4.  Bayou  La  Fourche,  LouiMiana. 

5.  Bayou  Terrebonne,  Louiaiana. 

6.  Bayou  Plaquemine,  Louisiana. 

7.  Bayou  Courtablean,  Louisiana. 


8.  Bayou  Tecbe,  Louisi^a. 

9.  Mouth  and  passes  of  Calcasieu  River, 

Louisiana. 

10.  Harbor  j^t  Sabine  Pass,  Texas. 

11.  Sabine  River,  Texas. 

12.  Neches  River,  Texiw.    . 

13.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering   naviga- 
tion. 


EXAMINATION. 


14.  Sabine  River,  from  Sabine  Lake  to  Suddutbs  Bluff,  Texas. 


Office  United  States  Engineer, 

New  OrleaiiSj  La,,  July  6,  1892. 

General  :  I  have  the  honor  to  transmit  herewith  annual  reports 
♦  •  •  ui>on  works  of  river  and  harbor  improvement  at  present  in 
my  oharge  for  the  fiscal  year  ending  June  30, 1892. 

«  •  •  •  •  •  9 

Very  respectftilly,  your  obedient  servant, 

James  B.  Quinn, 
Major ^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A, 


S  I. 

IMPROVEMENT    OF    CHEFUNCTE    (TCHEFUNCTE)    RIVER    AND    BOGUE 

FALIA.  LOUISIANA. 

The  i>roject  for  the  improvement  of  this  river  was  adopted  in  1880, 
and  contemplated  the  removal  of  obstructions  in  the  channel,  such  as 
snags,  logs,  and  overhanging  trees,  and  the  dredging  of  the  bar  at  the 
river's  mouth. 
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Wifeh  the  two  appropriations  made  in  1881  and  1882  of  $1,500  each, 
the  obstructions  below  Covington  were  removed,  and  part  of  the  un- 
expended balance  was  used  for  the  constcnction  of  a  working  plant  tor 
improving  the  bar  at  the  month,  and  part  for  the  construction  of  820 
feet  of  breakwater. 

August  5, 1886,  Congress  made  an  appropriation  of  $2,500  for  this 
work,  and  in  1887  channels  were  cut  through  the  banr between  Coving- 
ton and  Old  Landing  5  feet  deep  and  30  to  60  feet  wide,  giving  better 
navigation  for  schooners  between  these  places. 

The  original  estimated  cost  of  improving  this  riv^  was  $5,460,  the 
greater  portion  of  which  was  for  dredging  the  bar  at  its  mouth. 

It  was  thought,  however,  that  a  dredged  channel  over  this  bar  could 
not  be  maintained  without  protecting  works,  which  would  cost  consid- 
erably mare  than  the  dredging.  Maj.  Stickney,  who  had  charge  of  this 
work,  caused  a  i^eexamination  to  be  made  in  1884,  and  in  his  report  in 
the  Annual  Beport  of  the  Chief  of  Engineers  for  1884,  Vol.  II,  page 
1269,  he  reports  the  riyer  in  good  order,  except  the  bar  at  its  mouth, 
and  suggests  as  a  method  of  improving  this  to  build  a  jetty  or  break- 
water 2y500  feet  long  across  the  bar  into  the  comparatively  deep  water 
of  Lake  Pontchartrain,  and  then  to  dredge  the  channel  through  the 
bar,  in  the  hope  that  the  jetty  would  prevent,  or  at  all  events  greatly 
retard,  the  refilling  of  the  cut  with  sand. 

Under  the  appropriation  of  $1,000  made  September  19,  1890,  the 
work  of  removing  obstructions  in  the  channel  was  commenced  in  Octo- 
ber, 1891,  using  the  snagging  plant  which  .had  shortly  before  ceaaed 
operations  on  the  Tickfaw  River. 

Snags,  logs,  and  impending  tree«  were  removed  from  the  channel  of 
the  river  from  Madisonville  to  Old  Landing,  and  from  the  latter  place 
to  Covington  on  the  Bogue  Falia,  as  far  as  the  funds  on  hand  would 
])ermit.  The  principal  obstructions  removed  from  the  channel  during 
the  year  were :  161  snags,  82  overhanging  trees,  61  landslide  trees,  sS 
stumps,  44  logs,  and  29  tree  tops.  The  work  wasdiscontinue<l  Novem- 
ber 30,  1891. 

The  snag  and  quarter  boats  were  in  such  bad  condition  that  the 
l)roperty  was  removed  from  them,  and  both  the  property  and  boats 
were  placed  in  charge  of  a  watchman  at  Madisonville. 

The  total  amount  expended  on  these  streams  to  June  30, 1892,  was  ' 
86,289.26. 

The  river  now  has  a  navigable  depth  of  5  feet  to  Old  Landing,  and 
from  there  to  Covington  the  Bogue  Falia  is  navigable  for  the  lighter- 
draft  schooners. 

It  will  cost  about  $1,000  each  year  to  keep  this  river  and  bayou  free 
of  obstructions. 

Abstract  of  appropriations  for  improving  Chefuncte  (Tckefuncte)  Eiver  and  Bogne  Fali^ 

Louiiflana, 

By  act  of  CoDgress  approved  March  3,  1881 $1. 5O0 

By  act  of  Congress  paHsed  August  2,  1882 "  1*501) 

By  act  of  Congress  approved — 

August  5,  1886 2, 500 

September  19,  1890 1  000 


Total 


6»500 


APPENDIX    S REPORT   OF   MAJOR   QUINN.  1483 

Money  statement, 

July  1, 1891,  balance  iiiioxi>endtHl $1, 000. 00 

J  une  30, 18Si2,  anioimt  expended  during  liscal  year 789. 26 

July  1, 1892,  balance  unexpended t 210. 74 

Amount  appropriated  by  act  approved  July  13,  1892 1 , 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 1, 210. 74 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  1, 000. 00 
Submitted  in  compliance  with  requiremeniis  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS, 


[From  June  1,  1891,  to  May  31,  1892.] 


Sailing  vessels,  number  of  trips  made 364 

Registered  tonnage  of  same 6, 552 

Steam  vessels,  number  of  trips  made 3 

Registered  tonnage  of  same 96 

Average  draft  of  sailing  vessels,  light,  2  feet;  loaded,  5 feet  9  inches;  of  steamers, 
light,  2>feet;  loaded,  4  feet. 

There  'were  no  new  lines  of  transportation  established  during  the  past  year. 

Receipts  and  ahipmeniafor  iico  years. 


Articles. 


Shipments. 


X>ainber  .. 
Shingles .-. 

StaveA 

Brick 


Saod 

MTood... 
Charcoal. 
Cotton... 
I.atb9  — 
Kice 


Year  ending  May 
31, 1891. 


Tons. 


11,202 

3 

1, 802 

1,157 

11,499 
8,388 

10,920 


Miacellaneoua 


UeetipU. 


Bstiniated  at. 


130 


Valne. 


$56,010 

60 

7,725 

5,679 

10,  242 

20,845 

97,500 


3,000 


Total 


45,  521 


Increaae  of  1891-'02  over  18ga-'0L 


201, 061 


Tear  eiuling  May 
31, 1892. 


Tona. 


16,188 

1 

292 

4,540 

11,566 

4,475 

204 

597 

95 

276 

270 


11,550 


Value. 


$100,272 

21 

234 

14,528 

12,845 

13,715 

272 

89,582 

433 

7,745 

4,699 


101,338 


50,054 


354,684 


4,533 


153,623 


Comparative  statement  of  receipts  and  shipments  for  three  years. 


Year  ending  May  31 — 

3890 ■'• 

ld»l 

18»2 


Value. 


$173,283 
201, 061 
354,684 
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S  2. 

IMPROVEMENT  OF  TICKFAW  RIVER  AND  ITS  TRIBUTARIES,  LOUISIANA 

This  work  was  commenced  in  1879  by  an  examination  authorized  by 
Congress.  The  estimated  cost  of  the  improvement  was  $10,230,  and 
the  project  was  to  clean  out  this  stream  as  well  as  its  navigable  tribu- 
taries, the  I^atalbany,  Blood,  and  Fonchatoula  rivers,  by  removing  ob- 
structions to  navigation  such  as  snags,  logs,  stumps,  and  overhanging 
trees. 

In  1881  $2,000  was  appropriated  with  which  to  commence  work.  The 
work  under  this  appropriation  was  done  by  contract  in  1882^  and  16  miles 
of  the  Tickfaw  were  cleaned  out. 

In  1882  Congress  appropriated  $2,000  more.  This  was  expended 
partly  in  building  plant,  and  the  work  of  cleaning  out  the  stream  was 
done  with  this  plant  and  hired  labor.  The  result  was  a  good  navigable 
ctianuel  9  miles  above  the  previous  head  of  navigation  on  tlie  Tickfaw. 

In  1886  an  appropriation  of  $2,000  was  made,  the  funds  to  bemused 
for  cleaning  out  the  navigable  branches  of  the  Tickfaw.  In  the  latter 
part  of  1886  and  early  part  of  1887  work  was  resumed  with  the  Govern- 
ment plant  and  hired  labor,  and  the  branches  cleared  to  the  head  of 
navigation. 

In  1888  an  appropriation  of  $1,000  was  made  for  improving  th^  Tick- 
faw and  its  navigable  tributaries.  The  latter  being  in  good  condition, 
the  snagging  plant  commenced  work  on  the  river  itself  in  May,  1889, 
reuio\ang  the  obstructions  that  had  reformed  since  1887,  and  worked 
ui)stream  to  within  1  mile  of  the  Chapman  place,  where  operations 
ceased. 

In  1890  $1,000  was  appropriated  for  continuing  the  improvement, 
lu  September,  1891,  work  was  commenced  with  the  Government  snag- 
ging plant  and  hired  labor.  The  obstructions  which  had  reformed  since 
1889,  such  as  snags,  logs,  overhanging  trees,  etc.,  were  removed  from 
the  Tiiikfaw,  Natalbany,  and  Blood  rivers,  the  latter  being  cleared  to 
the  head  of  navigation.  About  39  miles  of  channel  had  been  improved 
when  work  ceased  October  12, 1891.  The  obstructions  removed  firom 
the  rivers  during  the  year  were:  83  snags,  71  overhanging  trees,  32 
landslide  trees,  14  logs,  9  tree  tops,  and  1  stump. 

The  improvement  is  not  permanent,  since  logs  and  snags  find  their 
way  into  the  channel  which  require  removal  from  time  to  time.  About 
$1,000  will  be  required  annually  to  keep  the  navigable  channel  in  con- 
dition. • 

To  the  close  of  the  year  ending  June  30, 1892,  there  has  been  ex- 
pended on  these  streams  the  sum  of  $7,777.96. 

Abstract  of  appropriations  for  iniproviny  Itckfato  River  and  its  tributaries,  lA>miHama. 

Bj'  act  of  Congress — 

Approved  March  3,1881 $2,000 

Passed  August  2, 1882 2,000 

Approved  August  5, 1886 2, 000 

Passed  August  11, 1888 1,000 

Approved  .September  19, 1890 l'  000 

Total 8,000 

A  material  increase  in  the  receipts  and  shipments  has  been  made  as 
a  result  of  the  improvement  already  accomplished. 
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Money  statement. 

July  1, 1891, 1>alance  nnexpended $1, 000. 00 

June  30, 1892,  amount  expended  during  fiscal  year 777. 96 

July  1, 1892,  balance  nnexpended 222.04 

Amount  appropriated  by  act  approved  July  13, 1892 ,. . .  1, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 1, 222. 04 

(  Amount  that  can  beprofitably  expended  in  fiscal  year  ending  Jnne  30, 1894  1, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 


COMMEKCtAL  STATISTICS. 


[From  June  1,  1891,  to  May  31,  1802.] 

Sailing  vessels,  number  of  trips  made 119 

Registered  tounage  of  same 2, 142 

Number  of  steamers 2 

Registered  tonnage  of  same 626 

Nnmljer  of  trips  made  by  steamers 8 

Average  draftof  sailing  vessels,  light,  2  feet;  loaded,  5  foot  9  inches;  of  steamers' 
light,  2i  feet;  loaded,  5i  feet. 
No  new  lines  of  transportation  were  established  during  the  year. 

Comparative  statement  of  receipts  and  Bhipmenisfor  two  years. 


Articles. 


Shijtm^its. 


Wood 

JLumber 

Bricks 

Staves 

Cottun 

Miscellaneous  freight. 


*.  r. 


Total 


Seeeipt-8. 


Kstimaied  value  of  snnclry  merchandise  taken  to  the  Tickfsw 
Birer 


ToUl 

Increase  over  previous  year. 


Tear  ending  May 
31, 1891. 


Tons.       Value. 


116 
185 


$475 
1.466 


301 


1.941 


Year  ending;  May 
31, 1892. 


Tons. 


1,200 

6, 792 

537 

30 

121 

95 


8,775 


2, 632 


301 


1,941     11,407 


11.106 


Value. 


$8,440 
43, 770 

1,720 

630 

21, 975 

3,581 


79, 118 


23,000 


102.  116 
100,175 


S3. 
IMPROVEMENT  OF  AMITE  RIVER  AND  BAYOU  MANCHAC,  LOUISIANA. 

The  original  project  for  the  improvement  of  this  river  was  adopted 
in  1880,  which  contemplated  a  channel  5  feet  in  depth  as  far  upstream 
as  appropriations  would  permit,  the  main  part  of  the  work  to  be  done 
above  the  mouth  of  the  Bayou  Manchac. 

In  1883,  owing  to  the  unsatisfactory  manner  of  doing  the  work  by 
contract,  the  project  was  amended  so  to  provide  for  the  removal  of  ob- 
structions below  the  Manchac  by  the  Government  plant  and  hired 
labor,  and  re9iUte4  in  a  satisfactory  improvement  of  about  8  mUes  of 
the  river. 
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Ir  1886,  imder  an  appropriation  of  $2,000,  work  with  Crovemment . 
plant  and  hired  labor  was  resumed,  and  the  logs  and  snags  removed 
from  about  5  miles  of  river  below  the  mouth  of  the  Bayou  Manchac, 
leaving  the  Amite  Eiver  in  good  navigable  condition. 

In  1888,  $5,000  was  appropriated  with  the  stipulation  that  half  of  this 
sum  might  be  used  in  improving  Bayou  Manchac,  and  in  November, 
1888,  work  with  the  Government  plant  and  hired  labor  was  commenced 
in  this  bayou,  working  up  froiji  its  mouth  to  Hereford  Landing,  leav- 
ing the  Manchac  in  good  condition  up  to  that  point.  The  plant  was 
then  taken  back  to  the  Amite  River,  and  from  it  removed  l^e  snags, 
logs,  and  impending  tree^  which  obstructed  the  channel. 

In  1890,  $3,800  was  appropriated  for  the  completion  of  the  old  proj- 
ect, the  money,  however,  to  be  applied  to  the  Amite  or  Manchac  in 
such  proportions  as  the  engineers  might  deem  best.  Work  was  re- 
sumed in  October,  1890,  with  the  Government  plant  at  Hoi>e  Villa,  on 
the  Manchac,  and  the  bayou  cleaned  up  for  a  distance  of  about  3  miles, 
when  the  plant  turned  back,  and,  commencing  at  Wards  Creek,  worked 
down  stream  to  the  Amite  River. 

During  the  year  just  closed  the  work  of  removing  the  obstructions  in 
the  channels  was  continued  until  August  29  last,  when  operations  were 
discontinued  and  the  snagging  plant  towed  to  the  Tickfaw  River  for 
work  on  that  stream. 

Snags,  logs,  and  impending  trees  were  removed  Ifrom  the  Bayou 
Manchac  between  its  mouth  and  Hope  Villa,  and  from  the  river  be- 
tween its  mouth  and  the  mouth  of  the  Bayou  Manchac. 

The  principal  obstructions  removed  from  the  river  and  bayou  during 
the  year  were:  269  snags,  69  trees,  42  logs,  24  stumps,  11  tree  tox>s,  and 
11  overhanging  trees. 

The  improvement  is  not  permanent,  since  logs  and  stumps  are  con- 
tinually getting  into  the  bayou  and  Amite  River,  forming  suags  and 
obstructions  that  will  require  removal  from  time  to  time  to  preserve 
the  navigation. 

About  $2,500  will  be  required  each  ycsir  to  keep  this  river  and  bayou 
in  navigable  condition. 

There  has  been  expended  on  these  streams  to  June  30, 1892,  the  sum 
of  $23,628.15. 

Abstract  of  appropriaiiona  for  improving  Amite  Biver  and  Bayou  Manchac,  Xommuiim. 

By  act  of  Confess  approved — 

June  14, 1880 $«000 

March  3, 1881 5,000 

August  5, 1886 2,000 

By  act  of  Congress  passed  August  11,  1888 5  qOO 

By  act  of  Congress  approved  September  19, 1890 - 3'  goo 

Total 23^800 

Mo7iey  statement. 

July  1, 1891,  balance  unexpended ^j  122. 14 

June  'SOj  1892,  amount  expended  during  fiscal  year '  950.29 

July  1, 1892,  balance  unexpended JTX^  ^ 

Amount  appropriated  by  act  approved  July  13, 1892 ]]       2, 500. 00 

Amount  available  for  fiscal  year  ending  Jiwie  30,  1893; 2, 671. 85 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1894      2. 500. 00 
<  Submitted  in  compliance  with  requirements  or  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


i  '  ^ 
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COMMERCIAL  gTATIBTICS. 

[Tram  jTine  1, 1891,  to  May  81, 1892.]  ^ 

Namber  of  steamers 4 

Number  of  trips 316 

BeRutered  tonnage  of  steamers,  316  trips 7,X)36 

Sailing  Tessels,  namber  of  trips  made 73 

Begistered  tonnage  of  same 1, 387 

Average  draft  of  sailing  vessels,  light,  2 feet;  loaded,  5  feet  9 inches;  of  steamers, 
light,  2i  feet;  loaded,  5i  feet. 
There  were  no  new  lines  of  transportation  established  daring  the  last  year. 

*  ReceipU  and  akipments  for  two  years. 


Articles. 


Shipments. 


Lumber. . . 
Shtnglee/. 
Bricks  — 

Wood 

Stares 

Laths 

Sand. 


CoMoti  anfl  seed 

MisoeUaneooA  freigbt. 


ToUl 


Jfecfipts. 


£atiinatedat 

Total 

Increase  oyer  previous  year 


Year  ending  May 
31, 1891. 


Tons. 


7, 751 

350 

216 

1,620 

1, 512 

156 

4.916 

1,221 

165 


Value. 


17,792 


17, 792 


$62,820 

5,985 

782 

4,115 

5,850 

4,014 

•    4v214 

205,728 

7,405 


300,963 


300,963 


Year  ending  May 
31, 1892. 


Tons. 


4,838 
656 


5,231 
388 
464 


1,619 
40 


13,236 


5,204 


18,530 


738 


Value. 


$32,641 
14,206 


8.405 
1.764 
2,104 


174,090 
5.4U5 


238,615 


95, 446 


334,061 


33,008 


Comparative  statement  of  receipts  and  shipments  for  three  years. 


Year  ending  May  31 — 


1900 
1801 
1892 


84,205 
17,792 
18,530 


$291,967 
300,963 
334,061 


S4. 

IMPROVEMENT  OF  BAYOU  LAFOURCHE,  LOUISIANA. 

In  1879  a  project  was  approved  for  removing  the  obstructions  to  nav- 
igation in  the  bayoa,  such  as  snags,  wrecks,  raft  heaps,  and  impending 
trees.  Work  was  carried  on  under  this  project  fix)m  1881  until  1883, 
iwrhen  the  plant  was  laid  up  at  Lockport  aft^er  clearing  the  bayou  a  dis- 
tance of  30  miles  below  that  point. 

In  1884  a  project  was  approved  for  continuing  the  snagging  opera- 
tions on  down  beyond  the  place  where  work  had  ceased  in  1883,  and 
accordingly  work  was  resumed  in  September,  1884,  and  continued  to 
January,  1885,  when  operations  were  suspended  on  account  of  high 
water.    The  plant  was  subsequently  removed  to  other  places. 

Beyond  surveys  and  examinations,  nothing  ftirther  was  done  until 
1888;  when  Con gi-ess  appropriated  for  **  improving  Bayou  Lafourche, 
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Louisiana,  pursuant  to  the  project  of  Lieut,  O.  T.  Crosby,  Corps  of  En- 
gineers, dated  June  II,  1886,  $50,000,  including  immediate  dredging  to 
secure  low-water  navigation.^ 

During  eight  months  of  the  year,  when  the  Mississippi  Biver  ishigh. 
Bayou  Lafourche  is  navigable  by  the  largest  steamboats,  but  during 
extreme  low-water  navigation  is  sometimes  entirely  suspended  for  flat- 
boats  drawing  over  2  feet  of  water. 

The  project  referred  to  in  the  foregoing  act  was  to  place  a  lock  in  the 
Mississippi  River  end  of  the  bayou,  converting  the  bayou  into  a  slack- 
water  stream,  and  then  dredge  a  channel  75  feet  wide  and  5  feet  deep 
at  mean  low  water  of  the  Gulf  throughout  its  length. 

The  act  also  provided  for  immediatedredging,  and  since  th^  bar  at  the 
river  end  of  the  bayou  had  shut  out  navigation  in  1887,  it  wa«  proposed 
to  dredge  a  channel  through  this  bar,  the  channel  t^  have  a  depth  of 
4  feet  below  mean  low  water  of  the  Gulf,  and  a  width  of  60  feet.  This 
dredging  was  done  by  contract  and  admitted  sufficient  water  to  the 
bayou  to  reestablish  flatboat  navigation,  which  had  been  suspended  a 
day  or  two  while  the  cut  was  being  made. 

It  having  been  ascertained  that  about  150,000  cubic  yards  of  mate- 
rial would  have  to  be  dredged  from  the  bayou  to  secure  2  feet  dej^th  for 
flatboat  navigation,  bids  were  opened  June  10, 1889,  for  dredging  this 
amount,  but  the  price  bid  was  deemed  too  high  and  the  bid  was  re- 
jected. Work  was, then  bejgun  by  a  hired  dredge  and  continued  until 
high  water  interfered. 

The  channel  had  been  carried  a  distance  of  about  2  miles  ft*om  the 
mouth,  and  had  a  depth  of  2  to  3  feet  at  mean  low  water  of  the  Gulf. 
Upon  commencing  this  dredging  it  was  found  that  the  channel  through 
the  bar  at  the  head  of  the  bayou  had  shoaled  so  as  to  require  redredg- 
ing,  and  much  of  the  channel  work  had  to  be  gone  over  several  times, 
owing  to  the  caving  of  the  sides  of  the  cut.  On  September  15, 1890, 
dredging  was  resumed.  The  dredge  had,  as  formerly,  to  reopen  the  cut 
through  the  bar  at  the  head  of  the  bayou  and  redredge  much  of  the 
channel  previously  gone  over.  The  work  was  suspended  in  Januar}', 
1891,  owing  to  high  water. 

Upon  the  subsidence  of  the  high  water,  work  was  resumed  on  Au- 
gust 5, 1891,  and  continued  until  high  water  again  caused  its  suspension, 
in  the  latter  part  of  January,  1892. 

During  this  time  the  dredge  removed  from  the  channel  95,984  cubic 
yards  of  material,  48  vStumps,  33  logs,  and  10  wrecks,  making  flatboat 
navigation  practicable  for  a  distance  of  about  32  miles  during  low 
water. 

Work  will  be  commenced  again  as  soon  as  the  stage  of  water  will 
permit. 

The  improvement  by  dredging  is  a  slow  and  unsatisfactory  way, 
since  tlie  silting  up  of  the  dredged  channel  takes  place  with  the  re<jur- 
rence  of  high  water  each  year.  The  construction  of  a  lock  at  the  head 
of  the  bayou  will  almost  entirely  overcome  this  difficulty  and  render 
the  navigation  of  the  bayou  safe  and  certain  under  all  conditions  of 
tide  in  the  Mississippi  River. 

The  cost  of  a  lock  at  Ponaldsonville  was  estimated  by  Lieut^  Crosby 
to  be  about  $450,000.  With  this  lock  completed,  whatever  dredgiog 
was  done  in  the  bayou  thereafter  would  be  in^actically  permanent,  and 
a  moderate  annual  outlay  would  maintain  satisfactory  navigation  hardly 
imssible  to  secure  with  any  amount  of  money  under  the  present  cimdi- 
tions. 

The  total  amount  exi)ended  on  the  improvement  of  tUis  bayou  to 
Jane  30;  1892,  was  $73,343.80.  -  "^ 


a  Ik 
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Abatraci  of  appropriaiiotu  for  improving  Bayou  Lafourche,  Louisiana, 

By  act  of  Congress  approved — 

Junol8,lOT8 $10,000 

March  3, 1879 10,000 

June  14, 1880 5,000 

July  5, 1884 5,000 

By  act  of  Congress  passed  August  11, 1888 50,000 

By  act  of  Congress  approyed  September  19, 1890 '. 50, 000 

ToUl : 130,000 

Money  statement. 

July  1, 1891,  balance  unexpended sp72, 716. 56 

J.ane  30, 189^,  amount  expended  during  fiscal  year 16, 060*.  36 

July  1, 1892,  balance  uneicpended 66, 656. 20 

July  1, 1892,  outstanding  liabilities : . . .  175.  00 

July  1,1892,  balance  available 56,481.20 

Amount  appropriated  by  act  approved  July  13, 1892 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 106, 481. 20 

f  Amoont  (estimated)  required  for  completion  of  existing  project 350, 000. 00 

t  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  100, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L     harbor  acts  of  1866  and  1867. 


COMMERCIAL    STATISTICS. 

[From  June  1, 1891,  to  May  31, 1893.J 

Number  of  steamers 8 

Total  registered  tonnage 2, 335 

Aggregate  number  of  trips  out  of  bayou 253 

Aggregate  tonnage  of  same 79, 488 

Sauing  vessel 1 

Registered  tonnage  of  same , 10 

Aggregate  number  of  trips  out  of  bayou 21 

Aggregate  tonnage  of  same .• 210 

Number  of  barges  entering  the  bayou 108 

Aggregate  tonnage  of  same 91,320 

Number  of  lines  of  steamers,  6;  one  line  of  3  vessels^  and  5  steamers  running  inde- 
p  endent. 
Average  draft  of  steamers:  Light,  2  feet;  loaded,  9i  feet. 
There  were  no  new  lines  of  transportation  established  during  the  year. 

ReceipU  and  shipmenU  for  two  years. 


Articles. 


SkipmenU. 


Banst 

Molanes 

Bice 

Potatoen  and  onions 

:K«fgs 


Pec 

JfiscellfliieoaB  freight 


Total 


Jifceipti. 


ICIseeUaneoas  freight . 
CoiU 


Grand  total. 


Year  ending  Maj  33, 
1891. 


Tons. 


44,832 

8,310 

4,700 

111 

205 

77 

475 


00,703 


54,420 
72,150 


217,273 


Value. 


$3,200,481 

068,000 

326,736 

151,447 

2,505 

12,270 

5,100 

35,466 


4,792,095 


8,104,730 
257.400 


8,244,225 


Tear  ending  May  31, 
1892. 


Tons. 


26,330 

17,334 

8,337 

2,738 

159 

196 

4 

275 


Value. 


$2,531,155 

510,2ri0 

102, 97H 

73, 032 

16,308 

9,825 

2,100 

7,441 


50,373 


32,562 
88,920 


171,855 


3, 313, 089 


1,991,853 
355,680 


6,660,622 
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Comparative  tiatemeni  of  receipts  and  Mpmentsfor  three  yeart. 


Tear  ending  May  31— 


1890 ^    aoo.74« 

1891 '    217,273 

1892 , I    171,855 


TaliM. 


$5,709,382 
8,244,235 
5.  MO,  023 


Daring  the  soaaon  of  extreme  low  wafer,  when  the  bars  that  h&ve  formed  in  the 
bayon  prevent  the  running  of  steamboats,  a  large  portion  of  the  snc^ar  and  rice  crops 
are  transported  np  the  bayon,  by  means  of  tlatl)oats,  to  the  head,  where  it  is  re- 
shipped  on  the  regular  bayou  boats  and  brought  to  New  Orleans  by  way  of  the  Mis- 
sissippi River. 

During  the  last  year  thirty -three  flatboats  and  two  small  steamers  were  engaged 
in  this  business.  The  flatboats  carried  cargoes  of  from  25  to  85  tons,  and  the  steam- 
boats from  50  to  70  tons.  The  number  of  trips  made  or  the  total  of  cargo  handled  by 
this  means  can  not  be  ascertained  at  this  time. 

There  are  also  two  little  boats,  of  25  and  75  tons  capacity,  that  are  makins  regular 
passenger  trips  up  and  down  the  bayou  between  Donaldsonville  and  Thibodeaox, 
both  railroad  points  and  distant  34  miles  one  from  the  other. 


IMPROVEMENT  OF  BAYOU  TERREBONNE,  LOUISIANA. 

Previous  to  the  commencement  of  the  improvement  of  the  Bayou 
Terrebonne  it  was  little  better  than  a  drainage  ditch  in  places. 

The  project  adopted  for  the  improvement  of  this  bayou  contemplated 
the  dredging  of  a  channel  4  feet  deep  at  mean  low  water  of  the  Gulf  to 
Honma,  and,  with  the  appropriation  of  $10,000  made  in  1880,  the  work 
of  dredging  was  commenced  in  that  year  and  continued  until  Decem- 
ber 17, 1887,  when  the  channel  was  completed  to  the  railroad  depot  at 
Houma,  where  a  turning  basin  wa«  dug. 

The  improvement  enables  planters  on  the  bayou  to  float  their  produce 
to  Houma,  the  nearest  railroad  station,  or  else  ship  by  boat  direct  to 
New  Orleans  by  way  of  connecting  bayous  and  canals. 

It  is  doubtfiil  if  the  improvement  can  be  made  permanent,  as  more 
or  less  silt  finds  its  way  into  the  bayou,  causing  shoals  to  form,  which 
will  require  removal  from  time  to  time. 

No  work  has  been  done  during  the  past  year,  and  it  is  not  believed 
that  more  work  will  be  required  during  the  ensuing  year  than  can  be 
secured  with  the  funds  remaining  available. 

The  estimated  cost  of  the  improvement  was  $38,800.  The  completion 
of  the  project  has  cost  $35,808,  leaving  $2,992  still  unexpended. 

Ahetraot  of  appropriations  for  improving  Bayou  Terrebonne,  LouiHama*, 

By  act  of  Congress  approved — 

JuneU.lSo $10,000 

March  3, 1881 , 8,800 

By  act  of  Congress — 

Passed  August  2, 1882 7,000 

Approved  August  5, 1886 10, 000 

Passed  August  11, 1888 3,000 

Total 38^800 
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Money  statement 


Jnly  1,  1891  y  balance  nnexpended. 
Jaly  1, 1892;  balance  unexpended. 


$2, 992. 00 
2, 992. 00 


COMMERCIAL  STATISTICS. 

• 

Owing  to  the  crevasse  of  last  year  the  Terrebonne  section  away  from  the  railroad, 
nearly  Ml  of  it,  was  inundated,  and  the  crops  produced  amounted  to  so  little  that 
the  boat  usually  plying  in  the  bayou  had  to  seek  another  trade,  which  compelled  the 
producers  to  haul  to  and  from  the  railroad. 

The  statistics  printed  in  the  last  Annual  Report  are  appended. 

Number  of  vessels,  1889-'90 2 

Total  registered  tonnage  of  same 76. 20 

Aggregate  number  of  trips  out  of  bayou 29 

Aggregate  tonnage  of  same 326. 45 


Articles. 


Shipmenta. 

Sncar barrela 

MoUsaes » do. . 

Rtoe Backs 

PotAtoes * .-• do . . 

Moss. bales 

Total tons 

Receipts. 

OmI .- tons 

MiaccIIaneoua  freight 

Total tons 


Year  ending  May 
31, 1889. 


Quantity. 


11,623 

4,448 

250 

258 

12 


3,076 


1.000 
1,340 


5,416 


Value. 


$200,214 

35,544 

812 

516 

72 


6,000 
179,000 


430,158 


Year  ending  May 
31,  1890. 


Qauitity. 


'- 


8,745 

3,586 

350 

S.'M 

24 


2,394 


1,500 
1,160 


5,054 


Value. 


$457,410 

28,688 

1,137 

700 

144 


7,500 
133,000 


328, 579 


S  6. 


IMPROVEMENT  OF  BAYOU  PLAQUEMINE,  LOUISIANA. 

Prior  to  1867  or  1868  Bayou  Plaquemine  was  navigated  by  the  larg- 
est steamboats,  but  sometime  during  the  year  mentioned  the  police  jury 
of  Plaquemine,  without  any  apparent  warrant  of  law,  caused  a  dike  to 
be  built  across  this  bayou,  shutting  out  the  water  of  the  Mississippi 
River. 

Steamers  which  had  used  the  Plaquemine  route  to  Grand  Lake  and  the 
Teclie  country  were  thereafter  obliged  to  go  by  way  of  the  mouth  of  the 
Red  Eiver  and  the  Atchafalaya  to  reach  their  districts,  and  for  some  time 
paat  have  been  entirely  cut  off  from  communication  by  this  roundabout 
way  on  account  of  the  closing  of  the  mouth  of  Bed  Biver  at  low  water. 
The  opening  of  this  bayou  to  navigation  is  therefore  of  importance  to 
the  navigation  of  the  Bed,  Black,  Ouachita,  and  Atchafalaya  rivers, 
and  the  bayous  Tensas,  Bartholomew,  Macon,  Boeuf,  Cypress,  Techc, 
and  Gourtableau,  the  natural  water  transportation  routes  of  a  very  fer- 
tile and  very  large  area  of  rapidly  improving  country. 

In  1886  a  project  for  the  improvement  of  this  bayou,  by  building  a 
lock  to  connect  it  with  the  Mississippi  Biver  and  clearing  out  the  chaii- 
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nel  80  as  to  give  a  depth  of  6  feet  at  xnean  low-water  level  of  the  Gnlf, 
was  presented.    This  improvement  was  estimated  to  cost  $1,708,250. 

In  1888  $100,000  was  appropriated  ^^for  securing  a  navigable  chan- 
nel 60  feet  wide  and  6  feet  in  depth  from  deep  water  up  to  the  Plaquemine 
Dike,  and  for  securing  the  mouth  of  the  bayou  from  further  caving.^ 

As  there  was  no  plant  at  the  disposal  of  this  office  for  the  construc- 
tion of  dikes,  etc,  $75,000  of  this  appropriation  was  allotted  for  the 
construction  of  bank  protections  and  turned  over  to  the  officer  in 
charge  of  the  fourth  district  of  the  Mississippi  River  in  May,  1889. 

With  the  remainder  of  the  funds  dredging  was  conmienced  June  4, 
1889,  at  a  point  about  5  miles  below  the  town  of  Plaquemine,  the  work 
being  done  with  a  dredge  belonging  to  the  United  States  and  hired 
labor.  This  dredging  was  continu^  up  to  date,  with  short  interrup- 
tions due  to  high  water. 

Owing  to  the  railroad  bridge  at  Plaquemine  not  being  a  drawbridge, 
it  has  not  been  possible  to  continue  the  dredging  up  to  the  Plaquemine 
Dike,  as  specified  in  the  act  of  appropriation.  The  project  was  accord- 
ingly modified  so  as  to  stop  dredging  when  the  railroad  bridge  was 
reached. 

As  soon  as  the  bridge  was  reached  the  dredge  turned  back  and 
worked  down  to  a  point  about  one-half  of  a  mile  from  it,  when  work 
was  discontinued  and  the  plant  laid  up  at  Plaquemine  and  placed  in 
charge  of  a  watchman. 

The  work  done  from  July  1  to  August  31, 1891,  resulted  in  the  exca- 
vation of  19,716  cubic  yards  of  material  and  the  removal  from  the  chan- 
nel of  139  logs  and  28  stumps. 

In  1890  $100,000  was  appropriated  for  continuing  the  work  of  im- 
provement of  this  stream.  Forty  thousand  dollars  was  allotted  to  this 
office,  the  rest  being  allotted  for  bank  protection,  as  in  the  case  of  the 
preceding  appropriation. 

Under  this  last  allotment  of  $40,000  a  project  for  the  commencement 
of  work  upon  a  lock  to  connect  the  Mississippi  River  with  the  bayou 
was  presented,  and  a  board  of  engineer  officers  was  appointed  to  con- 
sider the  subject. 

Under  the  direction  of  this  board  plans  for  a  lock  of  sufficient  size 
to  pass  four  coal  boats  pr  the  largest  steamer  which  would  be  liable  to 
make  use  of  it  at  one  lockage  were  prepared.  The  estimated  cost  of 
this  lock,  with  the  required  right  of  way  and  approaches,  is  $700,000. 

As  the  $40,000  available  was  not  sufficient  to  warrant  the  commence- 
ment of  work  upon  the  lock,  it  hiis  been  held  subject  to  an  increase. 

Since  the  bayou  is  not  navigated  by  vessels  engaged  in  the  traiLsiK>r- 
tationofmerchandise,  owing  to  the  communication  with  the  Mississippi 
River  being  cut  off,  the  commercial  statistics  give  no  indication  of  the 
importance  of  this  water  route  when  commimication  with  the  Missis- 
sip])i  River  shall  have  been  established. 

The  amount  expended  on  the  improvement  of  the  bayou  to  June  30, 
1802,  fi'om  fimds  allotted  to  this  office,  was  $23,830.72,  $1,000  of  which 
was  expended  for  preliminary  examinations  and  survejys  from  the  allot- 
ment of  $75,000  for  bank  protection  at  the  mouth  of  the  bayou. 

Abstract  of  appropriations  for  improving  Bayou  Plnqu<tm%Nef  Ixfuisiatfa, 

By  not  of  Congress — 

Passed  August  11,  1888 $100,000 

Approved  September  19,  1890 100, 000 

Total 200,000 
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Money  statement,^ 

July  1, 1891,  balance  unexpended $132,063.43 

June  30^  189^2^  amount  expended  during  fiscal  year 58, 776. 34 

^                                                                                                                                                                                                                                                                                                                                                                                                                               B  ,,                         I           III    / 

July  1, 1892,  balance  unexpended ^ 73, 287. 09 

Amount  appropriated  by  act  approved  July  13,  1892 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 223, 287. 09 


Amount  (estimated)  required  for  completion  of  existing  project 1, 358, 250. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1894 525,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and'1867. 


COMMERCIAL  STATISTICS. 


The  crops  and  supplies  of  the  people  residing  along  the  Bayou  Plaquemine  have  to 
be  hauled  by  wagon  to  and  from  the  Mississippi  River. 

Shipmentafor  two  years. 


Articles. 


Sasar 

MoUMsea 

Mom 

MiMQUaneoos  freight 


Total 


June  1,  1890,  to 
May  31, 1891.  ^ 


Tons. 


1,870 

1,629 

60 


3,549 


Value. 


$132,000 

71,600 

2.500 


206,700 


June  1,  1891,  to 
May  31, 1892. 


Tons. 


1,122 

1,141 

55 

927 


3,245 


Yaluo. 


50.120 

2,750 

58,268 

203,938 


The  cypress  and  other  logs  towed  into  the  Bayou  Plaquemine  by  small  steamers 
and  sawed  into  lumber,  lath,  and  shingles,  by  the  seven  sawmills  along  the  bayou, 
amounted  to  63,315,00(hfeet,  or  126,630  tons,  valued  at  $1,139,670.  Nearly  all  of  this 
product  was  hauled  to  and  shipped  by  river. 


kepobts  of  major  james  b.  quinn,  corps  of  engineers,  and  op 
board  of  enghneers,  on  lock  at  mouth  op  bayou  plaque- 
mine, louisiana. 

Office  United  Statei^  Engineer, 

New  Orlea/ns,  La.,  Ma/y  25j  1891. 

General:  In  obedience  to  instructions  contained  in  letter  from 
your  office  dated  February  19,  1891,  I  have  the  honor  to  submit  the 
following  project  for  the  expenditure  of  the  $40,000  available  for  im- 
proving Bayou  Plaquemine,  Louisiana,  with  plans  and  drawings*  for 
a  lock  to  connect  the  bayou  with  the  Mississippi  River,  and  estimates 
of  cost  of  a  lock  265  feet  between  perpendiculars,  52  feet  wide,  and 
lock-walls  42  feet  high. 

I  also  forward  drawings  t  of  proposed  locks  for  this  locality  which 
were  turned  over  to  me  by  my  predecessor,  Capt.  W.  L.  Fisk,  Corps  of 
CSngineers. 

*This  money  statement  Includes  amounts  for  securing  mouth  of  Bayou  Plaquemine 
from  further  caving.    (Appendix  T  1.) 
tNot  printed. 
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LOCATION. 

Several  locations  for  this  much-needed  lock  were  recommended,  b 
it  a])pears  to  me  that  in  every  case  the  local  interests  of  the  phiee  hav^ 
been  ignored.    Befeirring  to  map  of  Plaqaemine  and  vicinity,  two  o^ 
the  Huggested  sites  are  shown  by  shaded  areas,  numbered  land^'^ 
Both  situations  are  influenced  apparently  by  a  supposed  necessity  tC7 
economize  the  old  mouth  of  the  bayou,  and  some  stress  is  also  laid 
upon  the  positions  giving  a  more  direct  entrance  into  the  bayou  at  the 
railroad  bridge.    I  have  discussed  the  subject  of  location  with  steam- 
boat men  and  citizens  of  Plaquemine  and  it  does  not  appear  that  such 
sites  are  entirely  satisfactory.    The  old  mouth  of  the  bayou  has  almost 
entirely  silted  up  and  the  location  of  the  railroad  and  the  condition  of 
the  bayou  beyond  are  not  favorable  for  a  landing  port.    Owing  to  the 
mouth  having  silted  up  the  amount  of  excavation  is  very  great.    A 
large  amount  of  this  excavation  would  have  to  be  done  before  any  work 
upon  the  lock  proper  could  be  commenced,  and  the -disposal  of  the  ex- 
cavated material  would  be  exx>en8ive  if  not  a  source  of  considerable 
embarrassment.    I  inclose  a  photograph  *  of  this  site  A  as  viewed  from 
below  the  railroad  bridge,  looking  very  nearly  in  the  direction  of  the 
axis  of  sit«  Ko.  2. 

NEW  SITS. 

From  the  practical  stoppage  of  the  caving  of  the  bank  at  Plaque- 
mine  since  the  protection  jetties  were  bmlt  I  have  faith  in  the  ability 
of  the  jetties  to  preserve  the  bank,  or  at  least  to  greatly  retard  the  en- 
croachment of  the  river,  and  I  believe  a  shorter  entrance  to  the  lock 
may  be  safely  had,  consequently  a  very  great  economy  in  the  mainte- 
nance of  the  entrance  may  be  secured.  By  taking  advantage  of  the 
pit  already  formed  by  the  bayou  a  great  saving  in  excavation  may  be 
obtained,  and  what  is  of  far  more  importance  the  success  of  the  enter- 
prise will  be  better  assured  if  speedy  work  upon  the  lock  cslu  be  had 
without  considerable  outlay  for  excavation  and  preliminary  work  which 
is  not  so  impressive  to  the  average  observer  and  conse^rfently  a  source 
of  discontent  to  those  interested  in  the  progress  of  the  work. 

I  consequently  recommend  the  placing  of  the  lock  in  the  bed  of  the 
bayou  in  front  of  the  public  square,  as  shown  on  the  map.  K  it  is 
found  impossible  to  hold  the  bank  of  the  river  it  is  hardly  likely  that 
the  lock  would  be  endangered  for  seventy  years  or  more,  taking  the 
progress  of  the  cutting  to  be  equal  to  that  which  has  occurred  since 
1819.  The  basin  in  rear  of  the  lock  would  afford  the  necessary  space 
lor  the  transaction  of  the  shipping  business  of  the  place  and  give  room 
lor  the  arrangement  of  the  tows  of  coal  and  produce  barges  preliminary 
to  the  navigation  of  the  bayou  beyond. 

I  send  herewith  a  photograph*  of  the  proposed  location,  B. 

CHARACTER  OF  THE  SITE. 

By  locating  the  lock  in  the  bed  of  the  bayou  the  excavation  of  the 
pit  can  be  most  economically  done  by  floating  dredges,  the  material 
excavat-ed  being  couA^eniently  deposited  in  the  bed  of  the  bayou  where 
it  will  be  needed.  The  soil  is  firmer  than  that  ui)on  which  the  city  of 
New  Orleans  is  built  and  will  consequently  support  safely  any  load 

*  Not  priuted. 
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whicli  is  safely  borne  by  the  soil  at  I^ew  Orleans,  and  if  the  experience 
in  building  a  lock  somewhat  similar  a  short  distance  below  New  Or- 
leans is  applicable,  bat  little  seepage  may  be  expect<ed  after  the  pit  has 
been  pumped  out.  Mr.  Ferrette,  a  successful  architect  of  New  Orleans,  , 
has  found  by  experiment  that  a  pUe  firom  30  to  40  feet  long  and  12 
inches  in  diameter  will  support  safely  a  load  of  67  tons  if  it  sinks  but 
2  inches  at  the  last  blow  of  a  3,500-pound  hammer  with  a  10  foot  drop. 
He  thinks  the  supporting  x)ower  of  the  soil  at  Plaquemiue  is  coftsid- 
erably  greater  than  at  New  Orleans.  Maj.  Harrod,  of  the  Mississippi 
Biver  Commission,  thinks  that  there  can  be  no  doubt  but  that  piles 
from  25  to  30  feet  in  length  diiven  4  feet  firom  center  to  center  and 
secured  by  concrete  packed  around  the  heads  as  shown  in  plans  will  be 
able  to  supi>ort  safely  the  load  proposed  to  be  placed  upon  them.  Col. 
Glenn,  a  contractor  of  New  Orleans,  who  has  had  considerable  expe- 
rience, confirms  the  opinions  of  Mr.  Ferrette.  I  have  no  hesitation  in 
indorsing  Mr.  Ferrette's  views,  since  the  buildings  constioicted  under 
his  supervision  have  settled  an  imperceptible  amount,  if  any,  and  I 
am  confident  that  the  character  of  foundation  shown  in  the  drawings 
will  safely  support  the  lock  as  designed. 

THE  LOOK. 

The  character  of  the  site  makes  it  advisable  to  distribute  the  load  as 
equally  as  possible,  and  for  this  reason  a  single  chamber  lock  is  advo- 
cated. Its  length  between  perpendiculars  is  265  feet,  and  width  52  feet. 
Before  adopting  these  dimensions  a  list-of  all  the  boats  engaged  in  the 
navigation  of  the  waters  connecting  with  Bayou  Plaquemiue  was  ob- 
tained, which  is  herewith  inclosed.* 

It  will  be  observed  that  the  lock  Avill  hold  all  but  one  or  two,  a  side- 
wheel  boat  and  one  with  extra  wide  guards.  Side- wheel  boats  are  no 
longer  being  built  for  the  navigation  of  such  waters  as  Bayou  Plaque- 
mine,  and  there  would  be  no  hardship  in  compelling  builders  to  conform 
to  the  proposed  dimensions  of  lock.  Two  coal  barges  of  the  largest 
size  or  four  of  the  smallest  size  could  be  locked  through  at  once.  Since 
all  tows  have  to  be  reorganized  after  passing  the  lock  but  little  advan- 
tage is  to  be  had  from  passing  more  than  two  barges  at  a  time.  The 
volume  of  sediment-bearing  water  is  kept  within  reasonable  limits,  and 
the  flushing  of  the  lock  chamber  is  more  easily  eifected  when  the  dimen- 
sions of  the  lock  are  not  too  great,  and  the  maneuvering  of  the  gates  is 
simplified.  A  single  lift  is  proposed  for  the  reason  that  it  is  believed  to 
be  feasible.  The  extreme  fluctuations  of  the  river  surface  amount  to 
30.5  feet  above  low  water,  and  this  extreme  high  water  would  last  for 
about  four  months  each  year.  By  building  the  gates  of  iron,  I  think 
they  can  be  made  strong  enough  to  withstand  the  pressure  from  this 
head.  The  lock  built  a  short  distance  below  New  Orleans  has  wood- 
covered  gates  with  iron  beams  and  stands  a  lift  of  25  feet  safely. 

The  height  of  lockwall,  43  feet,  is  arranged  to  give  9  feet  on  the 
miter  sDI  at  low  water  and  leaves  about  2  feet  margin  for  flood  level. 

The  gates  are  all  of  the  same  size,  since  it  is  within  the  range  of  pos- 
sibilities that  a  crevasse  may  raise  the  level  of  the  water  in  the  bayou 
to  that  of  the  river.  The  wickets  are  placed  in  the  gates,  and  the  method 
of  maneuvering  the  gates  is  practically  the  same  as  that  used  in  the  lock 
below  the  city  of  New  Orleans. 

A  drawbridge  swings  over  the  lock  immediately  below  the  lower  gate. 
This  bridge  is  for  teams  and  foot  passengers  only. 

*Not  printed. 
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The  splay  walls  are  foil  height,  to  gaard  against  any  leakage  around 
their  ends,  and  the  sheet  piling  is  earned  elear  across  tlie  lock  and 
along  the  splay  walls  of  both  the  fore  and  tail  hays. 

The  walls  are  of  concrete,  faced  with  granite  where  subjected  to 
wear. 

E6TIMATBS. 

Coi|crete;  at  $8per  cnbic  foot .• $160,400 

Granite,  at  $1  per  cubic  foot - 88,300 

Gates  and  bridge 25,000 

Piling 25,000 

Lumber 10,000 

Sheet  pUing ! 18,000 

Excavating 60,000 

Pumping  and  contingencies 40,000 

Parcnasmg  site 40,000 

For  engineering  expennes 33, 40O 

Total 500,OCIO 

BECOMMENDATIONS  FOB  EXPENDITURE  OF  AVAILABLE  FUNDS. 

I  respectfully  recommend  that  the  $40,000  available  be  exi)eQded 
the  purchase  of  the  land  between  Yillier  street  and  Fenn's  alley  aiB^ 
the  river  and  bayou,  and  such  other  riparian  rights  as  may  be  n 
saiy. 
Eespectfully  submitted. 

James  B.  Quinn, 
Major ^  Corps  of  £ngineen 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engiiieersy  U.  8.  A. 


[Fourth  indonement.] 

Office  Chief  of  ENamEEBS, 

U.-  S.  Abmy, 
Jun^  22^  1891. 

Eespectfully  referred  to  the  Board  of  Engineers  constituted  by  Special 
Orders  No.  41,  Headquarters  Corps  of  Engineers,  June  20, 1891,  for 
consideration  and  report. 

The  Board  will  furnish  drawings  of  look  proposed  or  adopted  by  them, 
showing  I'ocation  and  construction  of  lock  in  sufficient  detail  to  enable 
the  local  engineer  to  build  it. 

These  papers  will  be  returned  to  this  office  with  reiK>rt  of  the  Board. 

By  command  of  Brig.  Oen.  Casey: 

H.  M.  Abaks, 
Major ^  Corps  of  Engineers, 

[Fifth  indorsement.] 

Office  U.  S.  Enoinebb, 

Kew  Orleans^  La.y  July  17,  1891, 
Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 
The  Board  of  Engineer  officers  constituted  by  Special  Orders  No.  41, 
Headquarters,  Corps  of  Engmeers,  U.  S.  Army,  Washington,  D.  C, 
June  20,  1891,  met  at  Few  Orleans,  La.,  July  15, 1891,  and  proceeded 
to  consider  the  subject  of  a  lock  at  Plaquemine,  La.,  as  indicated  in 
fourth  indorsement. 
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the  purpose  of  obtaining  information  regarding  the  methods  fol- 
in  the  oonstniction  of  canal  locks  in  the  vicinity,  a  visit  was 
to  the  Mexican  Gulf  Canal  fiock,  which  is  located  about  10  miles 
New  Orleans. 

the  following  day  the  Board  visited  Plaquemine,  La.,  and  thor- 
y  examined  the  proposed  sites  for  the  PlaqufemineLock,  the  char- 
of  the  approaches  in  the  different  cases^  the  nature  of  the  soil 
which  the  locks  would  be  built,  etc. 

the  17th  instant  a  full  discussion  of  the  different  matters  relating 
t  subject  under  consideration  was  had  and  the  following  conclu- 
reached: 

Dhat  the  nature  of  the  soil  does  not  present  any  insurmountable 
eles  to  the  safe  construction  of  the  lock. 

n  consideration  of  the  very  great  head  of  water  under  which  the 
rould  have  to  be  operated  at  times,  it  is  deemed  advisable  to  have 
>ck  chambers  instead  of  one. 

[^he  length  of  Jock  chamber  as  proposed  by  the  local  oflBcer  is 
id  sufficient,  but  the  width  should  be  55  feet  instead  of  52  feet  as 
sed  by  him. 

["he  location  proposed  by  Maj.  Quinn  is  believed  to  be  the  most 
itageous  and  desirable  and  is  recommended  for  adoption  for  the 
ing  reasons: 

;  little  excavation  will  be  required  for  the  body  of  the  lock,  and  it 
B  carried  on  in  a  secure  place  and  economically,  since  a  great  deal 
;an  be  done  by  a  floating  dredge,  the  excavated  material  being 
ited  in  the  bed  of  the  bayou  between  the  lock  and  dike  to  ad- 

I  large  basin  below  the  lock  is  desired  by  the  parties  interested 
^  navigation  of  the  bayou  as  a  place  for  the  an^angement  of  boats 
>ws  after  passing  the  lock,  and  also  as  affording  the  most  con- 
it  landing  place  within  the  limits  of  the  town.  The  bank  between 
K5k  and  river  will  afford  the  necessary  area  for  the  storage  of 
ial  and  erection  of  work  shops,  and  the  materials  for  the  lock  can 
ided  from  the  river  at  this  plaee  and  placed  in  the  lock  with  the 
3st  convenience  and  least  expense. 

)  bank  between  lock  and  river  need  not  be  disturbed  until  the  lock 
ipl^ted.  It  can  then  be  excavated  and  the  material  cheaply  dis- 
of  behind  the  masonry  of  the  lock  and  in  the  river.  The  en- 
tunent  of  the  river  need  not  be  greatly  feared,  for  the  bank  pro- 
Q  works  so  far  constructed  appear  to  have  been  very  successful. 
)  approach  to  the  lock  being  much  shorter  than  by  any  of  the 
proposed  locations,  it  will  therefore  be  easier  to  keep  it  in  con- 
. 

I  area  of  land  to  be  acquired  is  less  than  would  be  required  in 
ther  location,  and  the  value  of  this  land  is  no  greater, 
►lue  print  showing  the  location  proposed  is  sent  herewith.* 
?he  preparation  of  detailed  plans  for  the  lock  will  be  taken  in 
as  soon  as  practicable,  and  as  soon  as  finished  they  will  be  for- 
id  with  a  final  report. 

Wm.  p.  Cbaighill, 
ColoneL  Corps  of  Ungineers. 

A.  MACKENZIE, 

Major,  Corps  of  Engineers. 
James  B.  Quinn, 
Major  J  Corps  of  Engineers, 

^ r-m — n^-B-^^^^i   ■-    ■ 1 -  I  I  -  -  ^ 

•  Not  printed. 
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final  report  of  board  op  engikeers  on  lock  at  mouth  of 

bayou  plaquemine,  louisiana.  • 

Offioe  XTnited  States  Engmkebb, 

New  OrleanSj  La.,  January  7,  1892. 

General:  The  Board  of  Engineer  Officers  constituted  by  Special 
Orders,  No.  41,  Headquarters,  Corps  of  Engineers,  U.  8.  Army,  June 
20, 1891,  to  consider  the  subject  of  a  lock  to  connect  the  Mississippi 
Biver  with  Bayou  Plaquemine,  Louisiana,  reassembled  at  New  Orleans, 
La.,  December  22, 1891. 

The  Board  first  reviewed  its  action  regarding  the  selection  of  a  site 
for  the  lock  which  was  reported  in  an  indorsement  dated  July  17, 1891, 
and  decided  that  there  was  no  reason  todepart  from  the  selected  site 
previously  recommended.  The  location  is  shown  on  the  map  accom- 
panying plans*  for  lock. 

The  Board  then  considered  the  plans  and  detailed  drawings  for  a 
lock  which  had  been  prepared  since  the  date  of  the  preliminary  report 

Since  the  only  object  of  a  double  chamber,  as  previously  recom- 
mended, was  to  divide  the  pressure  of  the  water  at  extreme  high  water 
between  two  pairs  of  gates,  instead  of  allowing  this  extreme  pressure 
to  be  borne  by  a  single  pair  of  gates;  and  since  it  was  advisable  to 
have  the  lock  as  short  as  possible  to  the  better  acconunodution  of  it  to 
the  location,  as  well  as  for  economic  reasons,  it  was  decided  to  reduce 
the  length  of  the  first  chamber  to  just  sufficient  to  permit  the  swinging 
of  the  second  pair  of  gates,  and  that  a  similai'  arrangement  of  gates  be 
placed  at  the  lower  end  of  the  lock,  suitable  arrangements  to  be  made 
by  means  of  ox)enings  in  the  lower  gates  of  each  pair  and  by  by-pass 
valves  to  insure  a  proper  level  of  water  between  them  when  the  lock 
was  in  use,  the  main  chamber  to  be  of  the  dimensions  previously  re- 
ported.   The  general  plan  is  shown  in  sheet  !N^o.  1. 

The  foundation  was  then  considered.  And  the  method  of  preparing 
the  same,  which  has  been  successfully  followed  in  the  erection  of  simi- 
lar constructions  in  the  vicinity,  was  approved  of. 

This  method  will  be  readily  understood  by  referring  to  sheets  Nos. 
2,  3,  and  4. 

It  is  in  effect,  to  surround  the  site  with  sheet-piling,  to  then  excavate 
the  inclosed  soil  to  a  proper  depth,  to  then  compact-  the  inclosed  soil 
by  driving  piles  of  25  or  30  foot  lengths  at  distances  apart  of  3  feet  from 
center  to  center,  to  then  lay  upon  the  heads  of  these  piles  a  mass  of 
concrete  extending  to  the  low- water  level,  as  shown  in  the  drawings, 
the  foundation  and  the  lock- walls  to  the  level  of  low  water  forming  a 
monolithic  structure  with  a  liberal  bearing  surface  to  Bupx>ort  a  massive 
superstructiire. 

Since  there  is  some  doubt  as  to  concrete  in  large  masses  not  sub- 
merged maintaining  its  integrity,  brick  laid  in  cement  is  recommended 
for  the  superstructure,  i.  c,  that  part  of  the  walls  above  low- water 
level.  And  since  it  is  desirable  to  have  this  part  as  light  as  is  con- 
sistent with  proper  stability  and  strength  to  avoid  any  possible  over- 
loading of  the  foundation  soil,  and  for  economic  reasons  also,  the  sys- 
tem of  construction  illustrated  in  the  drawings  is  recommended,  t.  e., 
with  relieving  arches. 

It  is  recommended  that  the  gates  be  of  iron.  The  gates  represented 
in  the  drawings,  in  sheets  Kos.  5  and  6,  are  calculated  to  have  suffi- 
cient strength  to  withstand  the  fiill  head  of  water  at  high  water.    They 

*  Map  and  drawings  not  printed* 
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are  precisely  alike,  so  that  in  case  of  accident  one  set  could  be  siibsti- 
taed  for  a  disabled  set. 

The  manoBuvring  of  the  gates  to  be  effected  by  means  of  a  spar 
worked  by  hand,  after  the  pattern  in  use  upon  the  Keokuk  locks,  Mis- 
sissippi Eiver. 

The  cylindrical  valves,  of  the  pattern  used  upon  the  Muskingum 
River  locks,  is  recommended  for  the  Ailing  and  emptying  valves,  this 
pattern  of  valve  having  proved  efficacious  and  economical.  This  valve 
is  represented  in  detail  upon  sheet  Ko.  8  and  the  method  of  installation 
upon  sheets  !N^os.  4  and  7. 

The  same  pattern  of  valve  to  be  used  for  the  by-pass  valve  at  the 
npx)er  gates,  the  installation  of  which  is  not  shown,  but  is  similar  to 
that  of  the  others,  differing  only  in  the  level  at  which  it  is  placed. 

The  mitre  sills  are  of  cut  granite  securely  bolted  to  the  concrete  and 
to  be  provided  with  a  suitable  timber  cushion  piece. 

Becesses  are  to  be  provided  in  the  fore  and  tail  bays  for  the  recep- 
tion of  a  timber  dam  in  the  event  of  its  being  necessary  to  empty  the 
lock  to  make  repairs,  and  within  the  body  of  the  lock  slight  recesses 
to  hold  iron  ladders  to  extend  from  the  bottom  to  the  top  of  wall. 

There  is  also  to  be  two  or  more  rows  of  mooring  hooks  in  the  fkce  ot 
the  lock  walls,  and  snubbing  posts  upon  the  tops,  also  four  hand  cap- 
stans nx)on  the  top  of  the  walls  for  manoeuvring  cralt  when  using  the 
lock.  While  these  minor  details  are  not  shown  in  the  drawings  their 
cost  has  been  included  in  the  estimates. 

r 

ESTIMATED  COST. 

Excavation,  220,000  cubic  yards,  at  20  cents $44,000.00 

Kiles,  8,180,  at  $5 40,900.00 

Sheet  piling,  325,080  feet  B.  M.,  at  $25  per  M 8, 127. 00 

Oranite  for  miter  sills,  4,959  cnbic  feet,  at  $1 4, 959. 00 

Timber  for  buffers,  etc.,  9,360  feet  B.  M.,  at  $20 187.20 

MTire  rope  for  spar,  400  feet,  at  16  cents 64. 00 

Concrete,  33,021  cubic  yards,  at  $8 264,168.00 

Bricks,  11,477  M,  at  $20 229,540.00 

"Wroagbt  iron,  667,352  pounds,  at  7  cents 46, 714. 64 

Oast  iron,  182,040  pounds,  at  5  cents 9, 102. 00 

Steel,  12,592  pounds, at  9  cents 1,133.28 

JL.ad<lers,  capstans,  and  moorings,  etc 5, 104. 88 

Cylindrical  valves : 6, 000. 00 

Purcl&ase  of  site 40,000.00 

Total...... 700,000.00 

"Working  contingencies  are  included  in  the  Severn  1  estimates. 
Respectfully  submitted, 

WM.  p.   CBAiaHILL, 

Colonel^  Corps  of  Engineers, 
BAI.TIMOBE,  Md.,  January  12^  1892. 

A.  Mackenzie, 
Major  J  Corps  of%  Engineers. 
KocK  Island,  III.,  January  9j  1892. 

James  B.  Quinn, 
Major  J  Corps  of  Engineers. 
New  Orleans,  La.,  January  7, 1892. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
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S7. 

IMPROVEMENT  OF  BAYOU  COURTABLEAU,  LOUISIANA. 

During  the  higli  water  in  the  Atchafalaya  Biver  a  bar  forms  at  the 
mouth  of  the  Gourtableau,  but  upon  the  subsidence  of  the  At<;baialaya 
the  reflex  water  of  the  bayou  causes  some  scour  to  take  place  on  the 
bar. 

Actinp^  upon  the  supposition  that  if  all  the  water  carried  by  theCour 
tableau  was  concentrated  upon  the  bar  obstructing  its  mouth  it  would 
be  removed,  a  project  was  approved  in  1879¥^hich  had  for  its  object  tbe 
closing  of  all  bayous  flowing  out  of  the  Courtableau  to  the  southward 
to  prevent  any  escape  of  water  by  these  lateral  streams,  and  to  con- 
struct locks  and  dams  so  as  to  make  slackwater  navigation;  first,  Port 
Barre,  17  miles  up  stream,  and  then  to  Washington,  La.,  11  miles  ^^ 
ther  up. 

The  preliminary  estimate  for  the  cost  of  this  work  was  $40,000,  which 
was  afterwards  increased  to  $78,500,  and  it  was  reported  in  the  aminal 
report  of  1886  that  the  cost  of  niasonry,  lock,  and  dam  would  be  $175,000. 

In  1882  dams  were  built  on  the  Big  and  Little  Fordoche  bayous,  and 
timber  was  slashed  into  the  smaller  bayous  so  as  to  concentrate  the 
flow  of  water  over  Little  Devil  Bar.  The  result  was  favorable,  and  3 
feet  increased  depth  of  water  was  obtained  in  two  days. 

It  was  reported  that  the  swampers  cut  one  of  these  dams  afterwards 
and  Little  Devil  Bar  again  shoaled  up.  In  1885  the  cut  dam  was  re- 
built and  the  other  one  repaired.  A  sudden  rise  caused  one  of  these 
dams  to  break,  but  it  was  repaired,  and  during  the  following  summer 
good  results  were  hoped  from  the  effect  the  two  dams  would  produce. 

In  the  summer  of  1886  the  Courtableau  was  exceptionally  low,  and 
Little  Devil  Bar  was  shoaler  than  ever.  At  its  lowest  stage  a  skiff 
could  not  be  floated  over  the  bar. 

From  the  report  of  Lieut.  Crosby  (Annual  Report,  Chief  of  Bngineears, 
for  1887,  page  1376),  who  made  an  examination  of  this  stream  in  Sep- 
tember, 1886,  it  wiU  be  seen  that  the  prospects  of  success,  even  with 
all  the  runout  bayous  closed,  are  ai^hing  but  certain,  yet  the  closing 
of  two  of  the  principal  outlets  in  one  season  did  produce  an  increase  of 
3  feet  depth  of  water.  In  view  of  this  fact,  and  that  the  project  called 
for  the  closing  of  these  bayous,  work  was  resumed  in  October,  1886, 
with  the  money  appropriated  in  August  of  that  yelur. 

Slight  repairs  were  made  to  the  old  dams  in  the  Big  and  Little  For- 
doche, and  a  new  dam  was  built  in  Bayou  English.  Bayon  Mamzelle 
was  similarly  closed,  and  the  wings  of  the  dam  closing  the  Big  Fordoclie 
were  repaired.  At  the  time  work  ceased,  in  December,  the  bar  was 
cutting  out  rapidly,  there  being  then  a  channel  of  from  3  to5feetdeep, 
while  when  work  began  there  was  one  of  but  a  few  inches  in  depUi. 
The  new  channi  1  was  then  of  no  use,  however,  as  the  closure  of  Old 
Eiver  permitted  no  boats  to  enter  the  Atehafalaya  from  the  Mississipi^ 
River. 

The  high  water  of  1888  formed  the  bar  again,  as  usual,  depositing 
sand  to  a  depth  of  probably  6  or  8  feet  over  a  length  of  2  miles. 

From  a  personal  examination  made  in  October,  1888,  by  Capt.  Fisk, 
during  low  water,  it  was  observed  that  the  preceding  high  water  had 
cut  around  one  end  of  each  of  the  dams  already  built,  but  they  had 
caused  a  sand  bar  to  form  at  each,  varying  in  height  from  2  to  3  or  4 
feet  above  the  water  in  the  Courtableau  at  the  time  of  the  examinadou, 
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bus  forcing  all  the*  water  in  tlie  bayou  to  pass  out  into  the  Atchafalaya 
K^ross  Uttle  Devil  Bar,  the  head  of  which  was  then  some  300  or  400 
ra^rds  above  the  Little  Fordoche.  The  volume  of  water,  considerably 
p-eater  than  usual  at  low  water,  due  to  heavy  local  rains,  was  running 
9vith  great  velocity,  and  was  moving  a  large  quantity  of  sand,  as  could 
[>e  plainly  seen,  but  the  depth  at  the  shoalest  point  could  not  have 
been  greater  than  18  inches. 

Had  the  bar  been  cut  out  to  a  suitable  depth  for  navigation  it  is 
doubtful  if  it  would  have  left  sufficient  water  in  the  bayou  above  for 
purposes  of  navigation. 

As  soon  as  possible  preparations  were  begun  after  high  water  in  1888 
to  repair  the  existing  dams  and  to  build  others,  and  for  closing  some  of 
the  remaining  outlets,  but  before  the  plant  which  was  to  be  used  on  the 
work  could  be  put  in  repair  the  water  rose  to  such  a  height  that  nothing 
could  be  done. 

The  water  having  fallen  sufficiently,  work  was  resumed  on  September 
2, 1889.  The  broken  dams  in  Bayous  Mamzelle,  English,  and  Fordoche 
were  sdl  repaired  and  left  in  good  condition.  Bayous  Big  Cane  and 
Ldttle  Cane,  both  of  which  are  small  and  of  little  importance,  were  ob- 
structed by  clashing  trees  into  them  and  the  boats  taken  to  Bayou 
Joramon  on  November  23  for  work,  but. the  water  rose  so  rapidly  the 
plant  and  lumber  had  to  be  taken  to  Washington,  laid  up,  and  the  crew 
discharged  November  30, 1889. 

Nothing  was  done  during  the  fall  of  1890  beyond  slight  repairs  to 
the  derrick  boat,  and,  owing  to  high  water,  work  was  not  resumed  until 
September  of  the  following  year. 

The  dams  at  Bayous  Cane,  Mamzelle,  and  Big  Fordoche  were  all 
repaired  with  piles  and  sheet  piles,  brush  aprons  placed  above  and  be- 
low them,  held  down  by  sinking  trees  and  earth,  and  left  in  good  order. 
The  work  was  discontinued  November  20  and  the  plant  laid  up  at 
Washington,  La. 

Through  the  influence  of  the  dams  constructed,  the  bar  has  washed 
out  BO  as  to  give  a  navigable  depth  at  a  stage  of  water  in  the  Atchafa- 
laya 7  feet  below  the  level  at  which  navigation  was  interrupted  in  the 
summer  of  1891,  but  it  is  doubtful  if  the  completion  of  the  present  pro- 
ject will  permanently  remove  the  bar  at  the  mouth,  as  Little  Devil  Bar 
jrill  reform  at  each  high  water  of  the  Atchafalaya  Kiver. 

The  dams  are  in  fairly  good  condition,  but  will  require  extensive  re- 
pairs in  another  year,  particularly  the  older  ones. 

The  sum  of  $30,781.70  has  been  expended  on  the  improvement  of  the 
Bayou  Courtableau  to  June  30, 1892. 

For  continuing  the  improvement  by  constructing  dams  and  repairs  to 
those  already  built,  the  sum  of  $3,500  can  be  economically  expended 
during  the  ensuing  year. 

Abstract  of  appropriations  for  improving  Bayou  Courtableau,  Louisiana, 

By  act  of  Congrew  approved — 

June  14, 1880 $7,500 

March  3, 1881 7,500 

July  5, 1884 4,000 

Augusts,  1886 5,000 

By  act  of  Congreae — 

Passed  August  11,  1888 5,000 

Approved  Sep|«inber  19,  1890 2,200 

Total 31,200 
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Money  statement 

July  1,  1891,  balance  unexpended $2,825.13 

June  30;  18192,  amount  expended  daring  fiscal  jear 2, 406. 83 

July  1,  1892y  balance  unexpended 418.30 

AoiouD  t  that  can  be  profitably  expended  in  fiscal  year  end  ing  June  30, 1894      3, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMBROIAL  STATISTICS. 


[From  Jnne  1, 1891,  toMiiy  31,  1892.] 


Number  of  steamers - 6 

Registered  tonnage 1, 614 

Number  of.  trips  made 69 

Aggregate  tonnage 24,370 

Number  of  barges , 18 

Aggregate  tonnage  of  same 8,900 

Draft  of  largest  steamer,  light,  3  feet;  loaded,  8i  feet. 

There  were  no  new  lines  of  transportation  established  during  the  year  just  clestd. 

Receipts  and  akipmenisfor  two  years. 


Articles. 


Skijyinents. 


8near 

Molasses 

Rice 

Cotton  and  seed 

Hides 

Staves 

"Wood 

Hiecellaneous  freight. 


Total 


liccHpta. 


Estimated  at 
Total . . 


Year  ending  May  31, 
1891. 


Tons. 


li  Do4 

427 

1,300 

13,460 

21 

412 

2,909 

88 


20,291 


12,327 


32,618 


Value. 


$128,040 

10,950 

13,756 

2, 100, 135 

1,600 

2,152 

6,646 

17,V70 


2,341,339 


1,576,006 


3,917,344 


Year  ending  Mar  31, 


(Ung. 


Tons. 


658 

314 

600 

11,  n? 

8 


«4 


13.361 


e.<no 


20,041 


Talne. 


897 

14.91 

22.  SOB 

561, 14» 


8.3M 


662,181 


331,490 


991 4il 


Comparaih'e  siatemeni  of  receipts  and  shipments  for  three  year; 


Year  endin;;  May  31- 


1890. 
1891. 
1892. 


35, 967 
32.618 
20,041 


|t4.6».58t 

3.917.541 

9H,m 


Tlie  above  is  the  combined  traffic  of  Bayous  Conrtablcan  and  Des  Glaizes,  which  can 
not  be  accurate)] y  separated,  bnt  probably  about  one-half  belongs  «to  each.  The  de- 
preciation in  tonnage  and  values  is  due  to  floods  and  crevasses. 
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■ 

S  8. 

IMPROVEMENT  OF  BAYOU  TECHE,  LOUISIANA. 


« 


Ordinarily,  this  bayou  is  navigable  for  steamboats  throughout  the 
year. 

Prior  to  1886  logs,  snags,  and  impending  trees  obstructed  the  channel, 
but  money  having  been  appropriated  the  stream  was  thoroughly  cleared 
of  such  obstructions  from  Port  Barre  down. 

In  1890  Congress  appropriated  $5,000  with  which  to  remove  the  ob- 
structions that  had  found  their  way  into  the  bayou  since  1886. 

Operations  were  commenced  at  St.  Martinsville  in  October,  1891,  with 
liired  pl^t,  and  the  improvement  extended  to  a  point  about  59  miles 
below.  Work  was  discontinued  December  10, 1891.  The  main  ob- 
structions removed  from  the  channel  as  the  result  of  the  year's  work 
were  238  snags,  144  piles,  98  overhanging  limbs,  36  overhanging  trees, 
30  fallen  trees,  50  sunken  logs,  18  floating  logs,  and  37  stumps. 

There  has  b^en  expended  on  the  improvement  of  this  bayou  to  June 
30,  1892,  the  sum  of  $54,349.16. 

AhBlrQCi  of  appropriations  for  improving  Bayou  Tecke,  Louisiana. 

By  act  of  Congress  approved — 

July  11,  mo $17,500 

June  14,1880 6,000 

March  3, 1881 20,000 

July  5,  1884 6,500 

September  19,1890 - 5,000 

Total 55,000 

The  improvement  of  the  Teche  can  not  be  considered  as  permanent, 
since  sunken  logs,  fallen  trees,  and  wrecks  of  coal  boats  are  constantly 
forming  obstructions  which  will  require  removal.  The  sum  of  $5,000 
will  be  required  for  this  needed  improvement  during  the  ensuing  year. 


/ 


Money  statement. 


July  1,  1891,  balance  unexpended $5, 421. 84 

Jnne  30,  1892,  amonnt  expended  during  fiscal  year 4, 771. 00 

July  1,  1892,  balance  unexpended 650.84 


Amonnt  that  can  be  profitably  expendedin  fiscal  vear  endine  J une  30, 1894      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

[From  June  1,  1891,  to  May  31,  1802.) 

Knmber  of  steamers 4 

Rei^istered  tonnage 1, 362 

Nnoiber  of  trips  made 36 

Aggregate  tonnage  of  same 13, 297 

Barges  entering  tiie  bayou  with  coal 85 

Aggregate  tonnage  of  same 53, 370 

Draft  of  largest  steamer,  li^ht,  2\  feet;  loaded,  8  feet. 

No  new  lines  of  transportation  have  been  established  during  the  year. 
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Comparative  statement  of  receipts  and  shipments  for  two  years. 


Articles. 


ShipmefUs. 

Sasftr 

Mola«8O0 

Rice 

PoiatoeB  and  ouiona 

5P8» 

MOSB 

Pecans 

H  ides 

Cotton  and  seed 

Cotton-seed  oil 

Wootl 

Miscellaneons  freight 

Total 

BeceipU. 

Kacbinery,  coal,  etc 

Grand  total 


Year  ending  Hay 
31, 1891. 


Tons. 


7,e76 

4,010 

78 

85 

20 

40 

5 

100 

742 

181 

2,374 

60 


Yaloe. 


$607,938 

121,790 

3,362 

3,571 

4,657 

2,006 

630 

10,014 

79,814 

11,360 

6,785 

3,000 


Year  ending  May 


ending  J 
31,1802. 


Tons. 


2,397 

1,406 

184 

20 

3 

39 

1 

9 

515 

204 

2,359 

48 


Yalae. 


15,370 


11,535 


855,026 


860,000 


7,185 


57,681 


$330,334 

41.181 

7,143 

ase 

976 

l.KO 

IK 

m 

54.951 

12, 4U 

6,09 

4,T« 


361.325 


471.785 


26,905 


1,715,026 


64,866 


833,110 


The  dccreaRe  in  totals  of  the  principal  produots  is  attributed  mainly  to  the  fact  that, 
owing  to  the  interruption  of  navigation  through  Old  River,  and  at  a  time  when  crops 
were  being  marketed,  no  steamboat  could  got  to  the  Bayou  Teche  until  about  six 
weeks  later  than  during  the  previous  year. 


S  g. 

IMPROVEMENT  OF  MOUTH  AND  PASSES  OF  CALCASIEU  RIVER,  LOUISI- 
ANA. 

In  1874,  and  again  in  1882-'83,  cuts  were  made  through  the  bars  in 
Calcasieu  Lake,  above  Calcasieu  Pass.  The  dredged  channel  was  8 
feet  deep,  70  feet  wide,  and  7,500  feet  long.  The  work  was  done  under 
contract. 

The.  channel  had  again  shoaled  in  1885  to  a  depth  of  3^  feet  and 
needed  redredging,  but,  by  an  unfortunate  wording  of  the  appropria- 
tion, funds  in  hand  for  "improving  Calcasieu  River''  could  not  be  ap- 
plied to  this  particular  work.  In  1886  this  was  remedied,  and  funds 
heretofore  appropriated  for  Calcasieu  Biver  became  available  for  boUi 
the  pass  and  the  river. 

Contracts  were  made  in  1886  for  building  two  revetment  walls  of  pfles 
and  planks,  one  on  each  side  of  the  proposed  cut,  to  be  about  130  feet 
apart,  each  to  be  a  mile  or  more  in  length,  and  between  these  to  dredge 
a  channel  100  feet  wide  and  6  feet  deep,  the  material  excavated  to  he 
thrown  outside  the  revetment  walls. 

The  same  contract  also  provided  for  the  excavation  of  a  channel 
through  the  bar  at  the  mouth  of  the  Calcasieu  River,  at  the  northern 
end  of  the  lake,  100  feet  wide  and  6  feet  deep.  Work  was  commenced 
on  the  revetments  in  the  winter  of  1886,  but  the  weather  was  so  severe 
that  the  contractor  and  several  of  his  men  died  from  sickness  due  to 
exposure  on  this  work. 

In  the  spring  of  1887  work  was  resumed  by  the  administrator  of  the 
contractor's  estate,  and  the  revetment  nearly  completed.  At  the  date 
of  the  annual  report  for  1887  a  dredge  was  expected  to  begin  work 
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within  a  few  we^ks,  and  actually  arrived  there  about  the  middle  of 
August,  but  was  not  ready  for  work  until  the  last  of  Fovelnber  on  ac- 
count of  the  repairs  necessary  and  the  delay  in  making  thepi. 

About  the  middle  of  September,  when  it  was  thought  the  dredge 
would  be  ready  for  work  in  a  few  days  at,  the  very  latest,  the  adminis- 
trator began  driving  down  the  planking  of  the  revetment  into  the  ditch 
the  water  had  dug  under  it,  but  after  one  day's  work  stopped.  No 
work  was  done  by  him  after  that  time,  and  the  contract  was  annulled 
January  3, 1888. 

Authority  was^btained  from  the  Chief  of  Engineers  to  do  the  work 
by  hired  labor  and  open  market  purchase,  using  the  Government 
dredge,  which  had  shortly  before  finished  the  improvement  of  Bayou 
Terrebonne.  A  careful  examination  developed  the  fact  that  the  revet- 
ment was  so  badly  worm  eaten  as  to  be  worthless,  showing  that  the 
Hfe  of  timber  there  was  short.  Application  "was  made  to  so  far  modify 
the  project  as  to  omit  the  revetment,  and  this  modification  was  approved 
by  the  Chief  of  Engineers  January  12, 1888.  The  dredge  was  put  in 
good  condition  and  began  work  on  the  19th  of  March.  ' 

Two  deck  barges  were  hired  and  arranged  for  use  as  dump  scows, 
but  two  days'  work  with  them  showed  that  the  wooden  shafts  or  Span- 
ish windlasses  used  for  closing  th^  dumping  doors  were  not  strong 
enough.  These  were  replaced  with  3-inch  iron  shafting  and  worked  well. 
The  material  taken  out  by  the  dredge  amounted  to  77,159  cubic  yards, 
completing  the  work  as  projected  August  31,  1888. 

In  1888  $10,000  was  appropriated  for  continuing  this  woi*k,  but  as  the 
former  work  did  not  prove  tx)  be  permanent  and  the  amount  was  too 
small  to  begin  operations  with  it  was  held  subject  to  future  considera- 
tion. 

As  projected  the  work  was  not  permanent,  and  at  present  the  dredged 
channels  have  almost  entirely  disappeared.  In  order  that  the  produce 
of  the  country  bordering  the  Calcasieu  River  may  find  a  safe  water 
route  to  the^Oulf,  it  is  essential  that  the  bars  at  the  head  and  foot  of 
Calcasieu  Lake,  or  what  is  known  as  the  passes  of  Calcasieu  Eiver, 
have  channels  through  them  of  about  8  feet  in  depth,  and  if  it  is  pro- 
posed to  continue  this  improvement  the  channel  should  be  revetted  to 
insure  permanency. 

In  1890  Congress  appropriated  $76,000  for  "improving  the  mouth  and 
passes  of  Calcasieu  River"  according  to  the  plan  reported  by  Maj.  W. 
H.  H^uer,  Corps  of  Engineers,  in  1886,  and  confirmed  by  Capt.  W.  L. 
Fisk,  Corps  of  Engineers,  in  his  report  of  November,  1888. 

As  this  project  was  for  the  improvement  of  the  mouth  of  the  Calca- 
sieu River  by  means  of  jetties,  etc.,  which  must  be  built  in  a  very  much 
exposed  location  in  the  gulf,  the  amount  of  money  available  was  con- 
sidered to  be  entirely  too  small  with  which  to  commence  operations, 
economically,  and  was  accordingly  held  lor  future  increase. 

Abstract  of  appropHaHans  for  improving  mouth  and  passes  of  Calcasiea  Bicer,  Louisiana, 

By  act  of  CongresB  approved — 

June  10. 1872 $15,000 

March  3, 1881 15,000 

By  act  of  Congrejis — 

Paafted  August  2,  1882 10,000 

Approved  July  5, 1884 6,500 

Pansed  August  11,  1888 '. 10,0(X) 

Approved  September  19, 1890 75,000 

Total 131,500 

BNG  92- 95 
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Money  statement. 

July  1, 1891,  balance  unexpended $84,936.10 

July  1, 1892,  balance  unexpended 84,935.40 

Amount  appropriated  by  act  approved  July  13, 1892 100,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 184, 935.40 

'Amount  (estimated)  required  for  completion  of  existing  prcyect 425,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endin  g  June  30, 189(  350, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMEKCIAL  STATISTICS. 

The  following  statistics  for  the  calendar  year  1891  were  furnished  by  the  Lake 
Charles  board  of  trade.  This  is  the  best  information  I  have  been  able  to  obtsin  of 
the  commerce  of  this  river. 

Number  of  vessels 32 

Total  registered  tonnage * ^ 1,500 

Aggregate  number  6f  trips  out  of  ri vt^r 300 

Aggregate  tonnage  of  same 450,000 

Average  draft  of  vessels^  lights  2|  feet ;  loaded,  5i  feet. 
The  output  of  the  mills  on  the  river  last  year  were : 


Articles. 


Lumber  . 
ShiogleH. 


Total 


'    Tons. 


217.000 
7,200 


224,200 


Value. 


♦1,S27,5S1 


1,73&,5» 


The  number  of  acres  in  cultivation  tributary  to  the  Calcasieu  Bivcr  are: 


Rice 

Com 

Sugar  eaiic 
Fruit 


37, 


1, 


Cotton 5, 

The  mercantile  transactions  of  Lake  Charles  and  vicinity  for  1891  amounted 
$3,841,210. 


S  10. 


IMPROVEMENT  OF  HARBOR  AT  SABINE  PASS,  TEXAS. 

The  object  of  the  improvement  is  to  obtain  a  deep-water  chMt:^^' 
through  the  bar  into  the  harbor.  Originally  the  bar  had  but  6  fee*?  ^ 
water  upon  it.  - 

In  1878  and  1880  channels  from  12  to  16  feet  were  dredged  throat'' 
the  bar,  but  as  iw)  protection  for  the  cuts  thus  made  was  provided  ib^J^ 
soon  filled  up.    In  1882  a  project  was  adopted  for  improving  this  h^ 
bor  by  means  of  two  jetties  of  brush  and  stone,  aided  by  dredging;  i^ 
X/ecessary,  at  a  total  estimated  cost  of  $3,177,606.50. 
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the  approval  of  tbis  project  fippropriations  amouTitii)g  to 
'60  have  been  made,  of  which  sum  $300,000  becsime  available  by 
T  and  harbor  act  of  September  19, 1890.  All  the  work,  done 
hese  appropriations  has  been  by  contract.  . 
[)roper  to  remark  that  the  appropriations  have  come  at  inter- 
two  years,  and  that  in  eight  years  about  one-third  of  the  esti- 
•x)st'of  the  improvement  has  been  appropriated.  Instead  of  the 
3ment  being  completed  as  it  should  have  been  to  obtain  the  best 
both  commercially  and  in  an  engineering  point  of  view,  it  is  but 
ne-third  completed,  and  the  situation  would  be  disheartening 
not  for  tne  fact  that  the  results  have  been  more  favorable  than 
be  expected. 

CONDITION  OF  THE  WORK. 

^resent  total  length  of  the  east  jetty  built  is  17,100  feet  (SJ  miles), 
h  the  outer  450  feet  consists  of  foundation  work  only,  to  prevent 
round  the  end.  The  total  length  of  the  west  jetty  built  is  9,500 
outer  extremity  being  abreast  of  13,000  feet  on  the  east  jetty. 
5,500  feet  of  the  outer  end  of  this  jetty  was  only  built  to  within 
3et  of  the  suj'face  of  the  w^ater,  or,  properly  speaking,  is  founda- 
rk  only. 

icperimental  section  240  feet  long  was  constructed  at  the  outer 
the  east  jetty.  The  foundation  of  this  section  is  112  feet  wide, 
» riprapping  consists  of  rubblestone  faced  with  blocks  of  stone 
[g  from  1  to  3  tons.  Its  crest  was,  at  the  close  of  work,  about 
above  mean  low  water. 

jcember,  1889,  a  survey  of  the  pass  was  made  and  the  results 
3n  in  the  Annual  Keport  of  1890  of  Gapt.  Fisk,  Corps  of  Engi- 

lary  10, 1891,  a  Board  of  Engineer  Officers  was  convened  at 
Pass  to  consider  the  subject  of  further  improvements. 
3oard  made  an  inspection  of  the  jetties,  and  in  their  report  to 
ef  of  Engineers  recommended  that  the  jetties  which  had  set- 
ae since  being  built,  and  also  suftered  some  loss  in  height  from 
jtion  and  other  causes  should,  in  order  to  concentrate  the  scour- 
ct  of  the  ebb  current  upon  the  bar.  be  covered  with  large  stone, 
\t  of  this  covering  to  be  placed  2  leet  above  the  level  of  high 
also  that  the  west  jetty  be  extended  as  far  as  the  ^mds  avail- 
uld  permit. 

ecommendations  of  the  Board  having  been  approved,  advertise- 
vere  issued  inviting  proposals  for  doing  the  work,  and  on  the 
April  the  bids  received  were  opened  and  Messrs.  Charles  Clarke 
>f  Galveston,  Tex.,  w^ere  found  to  be  the  lowest  bidders.  A  con- 
as  entered  into  with  them  and  it  was  duly  approved  May  27, 
rhe  contractors  commenced  work  August  6,  following, 
v^orkdid  not  progress  satisfactorily  at  the  start  owing  to  a  good 
nforeseen  difficulties,  and  in  6onsequence  the  contract  can  not 
)leted  on  the  agreed  date,  July  15, 1892,  and  the  time  for  com- 
has  been  extended. 

jast  jetty  has  been  raised  to  2  feet  above  mean  high  water  from 
1,025  feet  from  its  inner  end  to  a  point  2,190  feet  from  its  outer 

^rest  jetty  has  been  raised  to  2  feet  above  mean  high  water  from  a 
457  feet  from  its  inner  end  to  a  xioint  4,083  feet  from  this  end. 
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About  1,600  feet  of  this  jetty  beyond  the  finished  portion  has  been  raised 
until  the  crest  is  an  average  of  IJ  feet  below  mean  low  water. 

The  material  between  the  jetties  and  upon  which  the  jetties  are 
founded  is  a  stiff  >mud,  with  patches  and  layers  of  rather  finn,  blue 
clay,  and  in  consequence  the  scour  due  to  the  unaided  current  is  not 
rapid  nor  is  the  subsidence  of  the  rock  jetties  as  great  as, the  superfi- 
cial indications  would  fully  warrant. 

When  the  rock  was  first  put  on  the  jetties  a  settlement  of  about  2 
feet  occurred,  due  to  actual  subsidence  and  the  compacting  of  the  rip- 
rap, but  after  this  the  subsidence  did  not  exceed  A  xyf  a  foot  in  two 
months  at  any  place,  and  in  over  half  of  the  stations  observed  there 
was  no  subsidence. 

As  the  jetties  were  not  up  to  full  height  at  the  end  of  the  year,  and 
particularly  at  the  inner  ends  where  wide  intervals  intervened  between 
the  completed  portions  and  the  shore  througl^  which  a  considerable 
volume  of  water  escaped,  no  attempt  at  disturbing  the  bottom  between 
the  jetties  so  as  to  assist  the  scouring  effect  of  the  current  was  at- 
tempted.   In  consequence  but  little  improvement,  if  any,  in  the  depth 
of  the  water  between  the  jetties  was  expected.    The  examination  just 
completed  shows  there  has  nevertheless  been  a  very  considerable  im- 
provement over  the  entire  area  between  the  jetties,  and  that  the^-foot 
curve  of  depth  on  the  inside  has  advanced  seawards  3,800  feet  and  the 
outside  12-foot  contour  has  moved  in  200  feet. 

The  material  carried  out  by  the  current  has  disappeared  completely, 
for  no  shoahng  has  taken  place  beyond  the  ends  of  the  jetties,  and  it  is 
reasonable  to  suppose  that  had  the  material  between  the  jetties  been 
stirred  up  so  that  the  current  could  have  acted  upon  it  to  advantage 
the  increase  in  depth  would  have  been  considerably  greater  notwidi- 
standing  the  incomplete  state  of  the  work. 

Arrangements  have  been  made  with  the  present  contractors  to  stir 
up  the  mud  in  the  channel  during  ebb  tide  as  soon  as  the  work  is  a 
little  further  advanced. 

The  contractors  were  not  able  to  obtain  all  the  rock  required  from 
the  quarries  in  the  vicinity  as  a  great  portion  of  the  native  rock  was 
under  weight,  and  they  therefore  made  arrangements  to  receive  large 
quantities  from  New  York. 

To  favor  the  native  product  and  also  to  advance  the  work,  a  conces- 
sion in  the  matter  of  required  weight  of  a  certain  portion  of  the  rock  to 
be  supplied  was  made,  the  lighter  rock  being,  however,  supplied  at  a 
reduced  cost  per  ton. 

This  supplementary  agreement  was  approved  April  5, 1892,  and  under 
it  the  contractors  are  to  furnish  not  to  exceed  5,()()0  tons  of  large  rock 
for  capping,  at  $4.50  per  ton  of  2,240  pounds,  and  3,000  tons  of  riprap 
at  $3.20  per  ton,  none  of  the  rock  to  weigh  less  than  130  pounds  to  the 
cubic  foot.  This  rock  is  to  be  used  upon  the  inner  ends  of  the  jetties 
and  where  it  will  not  be  exposed  to  violent  wave  action. 

The  accompanying  chart  gives  the  result  of  the  examination  made 
between  May  2  and  June  29, 1892.  It  will  be  observed  that  there  is 
full  10  feet  depth  throughout  the  pass  at  mean  low  water.  As  the  bot> 
tom  is  very  soft  it  is  proper  to  state  that  this  does  not  indicate  precisdy 
the  navigable  depth  since  a  vessel  drawing  14.1  feet  entered  the  x>ass 
safely. 

The  totiil  amount  exxHMided  on  this  work  to  Juno  30,  1892,  was 
$1,319,848.48. 
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Mstract  of  appraprtations  for  improving  harhor  at  Saline  PasH,  Tex. 

From  act  approved  August  30,  1852  (survey) $5, 000 

AUotted  from  act  of  Congress  approved  June  10,  1872  (for  survey) 2, 000 

By  act  of  Congress  approved — 

March  3, 1875 20,000 

August  14,  1876 38,000 

June  18, 1878  (allotted) , 30,000 

March  3,  1879 .^ 25,000 

June  14, 1880 50,000 

March  3,  1881 150,000 

By  act  of  Congress  passed  August  2,  1882 150,000 

By  act  of  Congress  approved — 

Julys,  1^ : 200,000 

AugofltS,  1886 198,750 

By  act  of  Congress  passed  August  11,  18JW 250,000 

By  act  of  Congress  approved  j^ptember  l9,  1^90 300, 000 

Total.. " 1,418,750 

Money  stuteinent, 

July  1, 1891,  balance uiiexpended $298,327.56 

June  30, 18lfe,  amount  expended  during  fiscal  year 199, 426. 04 


July  1,  1892,  balance  uBcxpended , 98, 901. 52 

July  1, 1892,  outstanding  liabilities $-13, 847. 59 

July  1,  1892,  adionnt  covered  by  uncompleted  contracts 39, 009. 97 

82, 857. 56 


July  1,  1892,  balance  available ,. 16,043.96 

Amount  appropriated  by  act  ap])ro ved  July  13,  1892 350, 000. 00 


Amount  available  for  fiscal  year  ending  June  30,  1893 366, 043. 96 


{Amount  (estimated)  required  for  completion  of  existing  project 1,'728, 856. 50 
Amount  that  can  be  profitably  expended  in  tiscal  year  ending  June 
30,  1894 1,000,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

[From  Jane  1, 1891.  to  May  31, 1892.] 

Vessels  entering' 27 

Vessels  clearing 26 

Total 52 

Average  tonnage  of  same 38,764 

Average  draft  of  vessels  entering  and  clearing feet. .  9. 77 

Deepest  draft  entering do . .  14. 1 

2fo  new  lines  of  transportation  were  established  during  the  year. 
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Receipts  and  shipments  for  two  years. 


Articles. 

Year  ending  May 
31,  1891. 

Year  ending"    ^*/ 
31,1892. — 

Tons. 

Value. 

Tons. 

YmlOA 

Cotton 

Shipments. 

50 

130 

12 

80 

480 

3,332 

$10,000 
2,000 
1,200 
6,000 
3,600 
19,392 

.20 

$31^ 

Cotton  seed 

Hides 

10 

1,000 

AIHgAtnr  «1kiT)K ,         , , , , , 

Shingles ] 

X"i:iin w*r    r.,.., . 

23,961 

179,633 

Total 

4,084 

42,792 

28,961 
14,047 

U3,83S 

Rock 

HeceipU. 

.A... .4 .1 

42,131 

.......  ^ ^ 

Total 

4,084 

42,792 

,38,028 

225,963 

year 

Increase  oyer  previonH 

3S,9U 

183,171 

J  !-«•»       .......•....•.•• 

• 

The  shipments  of  lamber  from  Orange,  Tex.,  during  the  year  amoanted  to  159,142 
tons,  valued  at  $1^208,4d5. 


S  II. 

IMPROVEMENT  OF  SABINE  RIVER,  TEXAS. 

A  survey  of  the  month  of  this  river  was  made  in  1871.  It  had  a 
channel  over  the  bar  3i  feet  deep.  In  1872-73  the  survey  was  extended 
from  the  mouth  to  Belgora,  Tex.  The  information  obtained  did  not 
warrant  the  expenditure  of  any  money  for  improvement  above  Hamil- 
ton, Tex.,  about  247  miles  above  the  mouth,  to  which  point  there  is  3 
feet  depth  for  about  three  months  in  each  year. 

The  estimated  cost  of  improvement  over  this  stretch  of  river  by  the 
removal  of  obstructions,  such  as  logs,  snags,  fallen  trees,  etc^,  was 
$18,000. 

Congress  appropriated  110,000  in  1878  for  the  improvement,  with 
which  a  channel  6  feet  deep,  70  to  100  feet  wide,  was  dredged  over  the 
bar  at  the  mouth. 

In  1879  Congress  appropriated  16,000  more,  and  provided  for  a  re- 
survey  of  the  river  from  its  mouth  to  East  Hamilton. 

After  the  survey  was  completed  it  was  deemed  advisable  to  spend 
this  money  in  improving  the  river  above  Orange,  and  cuts  were  made 
fris>m  the  main  river  into  the  Narrows  and  at  Dead  Bend. 

Large  numbers  of  sunken  logs  and  snags  were  removed  from  the 
upper  part  of  the  Narrows,  enabling  vessels  of  5  feet  drait  to  get  30 
nules  above  Orange. 

In  1880  Congress  appropriated  $5,000,  and  in  1881  $7,000  more,  for 
this  river.  The  bar  at  the  mouth  had  again  shoaled.  This  was  re- 
dredged  in  1881-'82  to  a  depth  of  6  feet,  and  a  channel  100  feet  wide 
was  made  a  little  over  1  mile  in  length,  which  still  remains  in  fair  con- 
dition. 

In  1882  Congress  appropriated  $4,000  more  for  this  improvement. 
As  the  river  was  in  a  sufficiently  good  condition  for  the  limited  com- 
merce which  it  carried,  this  money  was  held  for  further  use. 

An  examination  in  May,  1889,  showed  many  snags  and  some  shoal 
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places  in  the  part  of  the  channel  known  as  the  Narrows,  and  as  some 
94,000  was  available  for  work,  a  project  was  submitted  for  removing 
^e  snags  and  closing  the  two  "Old  River ^'  branches  with  dams  of 
piles,  brash,  and  earth,  to  throw  all  the  water  into  the  ^Narrows. 

This  project  was  approved,  the  work  advertised,  and  contract  was 
entered  into  September  20, 1889^  with  the  Sabine  Tram  Company  to 
complete  the  work  by  December  1, 1889,  for  $3,647. 

The  smaller  dam  was  successfully  built,  and  most  of  the  piles  driven 
for  the  larger  one,  when  a  sudden  rise  in  the  river  washed  out  many 
of  them..  The  water  continued  rising,  and  remained  so  high  that  sat- 
isfactory work  could  not  be  done,  so  the  contract  was  extended  to 
October  30, 1890,  by  the  Chief  of  JBngineers.  Work  was  resumed  in 
September,  1890,  and  finished  in  December  of  that  year,^^mpleting 
the  prefect. 

There  has  been  expended  $34,613.12  on  this  stream  to  June  30, 1892. 

The  river  from  its  mouth  to  Sudduths  Bluff  requires  improving  by 
the  removal  of  snags  and  other  obstructions.  For  this  work  $10,000 
can  be  profitably  expended  during  the  next  year. 

It  is  estimated  that  about  $2,000  will  be  required  annually  to  keep 
the  river  in  condition  after  the  snags  are  removed. 

About  8,000  tons  of  produce  were  shipped  down  the  river  last  year, 
consisting  of  com,  rice,  cotton,  cotton  seed,  etc.,  besides  a  great  many 
logs  for  the  mills  at  Orange,,  where  they  are  manttfactured  into  lumber. 

Ah9tr(ui  of  appropriaUons  for  improving  Sabine  Bitfer,  Texoi, 

Allotted  from  act  approved  JnDe  10, 1872 : $2,700 

By  act  of  Congress  approved — 

June  18,  ms 10,000 

March  3, 1879 .^ 6,000 

June  14, 1880 5,000 

March  3,  1881 * 7,000 

By  act  of  Congress  passed  August  2,  1882 4,000 

Total 34,700 

Manen  Btateinent, 

July  1, 1891,  balance  unexpended $86.88 

July  1, 1892,  balance  unexpended 86. 88 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5,086. 88 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1894    10, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


S  12. 

IMPROVEMENT  OF  NECHES  RIVER.  TEXAS. 

The  river  was  surveyed  in  1872  and  1873,  and  resurveyed  from  Bevil- 
XK>rt  to  its  mouth. 

The  projeet  for  improvement  contemplated  the  dredging  of  a  chan- 
nel over  the  bar  at  the  mouth  and  the  removal  of  obstructions  from  the 
liver  between  Bevilport  and  Yellow  Bluff. 
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In  1880  the  bar  at  the  mouth  was  dredged,  and  a  channel  5  feet 
and  30'  to  60  feet  wide  was  obtained.    The  obstructions  in  the  river 
tween  Yellow  Bluff  and  Bevilport  were  removed  in  1882. 

The  original  estimate  of  the  cost  of  the  improvement  was,  for 
at  the  mouth  of  the  river  $26,318.06,  and  for  up  river  $15,000;  a<to  t^dl 
of  $41,318.05, 

The  bar  at  the  mouth  of  the  river  again  shoaled,  until  at  extr^nae 
low  water  there  was  a  depth  of  about  3  feet  over  it. 

There  is  very  little  commerce  passing  in  and  out  of  the  river,  but  ^^ 
the  bar  at  this  place  was  the  shoalest  obstruction  between  the  Gk:b^ 
and  Beaumont,  Tex,,  and  the  money  was  available  for  dredging  tX^^ 
bar,  it  was  thought  advisable  to  reopen  this  channel.  « 

The  GrO'^mment  dredge,  which  had  completed  work  at  the  head   -^^ 
the  Calcasieu  Pass,  was  placed  in  good  repair  and  sent  over^  to  Ht^^ 
mouth  of  the  river  in  December,  1888,  for  the  purpose  of  redredginp*^^ 
the  channel  over  the  bar.    By  the  first  of  May  following  the  dredge  ^^-"^^ 
removed  55,482  cubic  yards  of  material  and  completed  a  5-foot  cbai^^^^^^^' 
nel  on  the  line  of  the  old  one,  of  which  traces  still  remained. 

The  total  amount  thus  far  expended  npon  the  improvement  of  thi 
river  is  $28,842.16,  leaving  still  unexpended  $4,157.84. 

The  dredged  channel  can  not  be  expected  to  be  permanent  in  such  5- 
broad  and  shallow  body  of  water  as  Sabine  Pass,  but -will  probabl^;:^  ^ 
serve  all  the  necessities  of  the  commerce  using  it  for  several  years. 

Ko  appropriation  is  asked  for  the  next  fiscal  year. 

Abstract  of  appropriations  for  improving  Ifeches  River ^  Texa^ 

By  act  of  Congress  approved — 

Jane  18, 1878 $8, 

March  3, 1879 5, 

June  14, 1880 5, 

.    Marcli3,1881 .,.: , 3, 

By  act  of  Congress  pjwsed  August  2, 18^2 5, 

By  act  of  Congress  approved  July  5, 1884 7, 


a 


Total 33, 

Money  statement. 

Jnly  1, 1891,  balance  unexpended $4,157. 

July  1, 1892,  balance  unexpended A,  157. 


COMMERCIAL  STATISTICS. 

Eiiimated  shipments  for  year  ending  May  SI,  18B2, 


Article.  Ton*.      Yal 


Cotton. 


The  product  of  the  logging  interests  is  about  75,000,000  feet  annuallv,  and 
will  be  increased  considerably  by  hewn  timbers,  staves,  etc.,  when  the  lumber 
port  business  is  well  established  at  Sabine  Pass,  Texas. 

The  river  traffic  has  greatly  decreased  in  the  last  ten  years,  owing  tb  the  rai 
penetrating  part  or  the  tributary  territory. 

At  one  time  between  20,000  and  30,000  bales  of  cotton  were  brought  down  the  ri  vaf 
annuallv;  now  there  are  not  more  than  from  1,000  to  2,000  bales.    The  up-riv«r 
freight  has  faUen  ofi"  proportionately. 
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S  13. 

•IMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

The  British  hsji^lL  Bruce  wg,s  condemned  as  unsea worthy,  and  sold  at 
iction  the  latter  part  of  1890.  In  December  of  that  year  it  sunk  at 
lehor  in  the  harbor  of  Ship  Island,  Mississippi,  and  formed  anobstruc- 
>n  to  the  safe  navigation  of  this  harbor.  It  was  abandoned  by  the 
rners,  and  authority  to  remove  it  was  obtained  from  the  War  Depart- 
ent  March  23, 1891. 

Proposals  for  doing  the  work  were  invite^  by  advertisement,  and 
pon  opening  the  bids,  April  27, 1891,  the  Alabama  Dredging  and 
etty  Company,  of  Mobile,  Ala.,  were  found  to  be  the  lowest  bidders, 
tieir  bid  being  $1,490.  » 

They  were  awarded  the  contract,  and  commenced  work  on  June  19, 
391,  a,nd  reported  the  work  completed  August  1,  1891.    An  examina- 
on  of  the  locality  failed  to  find  any  remains  of  the  wreck,  and  the 
retractors  were  paid  in  ftill. 
A.S  there  was  nothing  of  value  remaining  in  the  wreck  it  was  blown 

Tvith  dynamite,  and  owing  to  the  inexperience  of  the  contrar.tors  it 
^s=3timated  that  they  suflered  a  loss  of  at  least  $1,000. 
[?lie  total  amount  expended  in  the   removal  of  this  wreck  was 
'T  64.83. 

T^dnken  coal  barge  in  Bayou  Teche,  Louwiana. — It  was  reported  on 
i*«h  6, 1892,  that  a  coal  barge  had  sunk  iii  Bayou  Teche,  Louisiana, 
L     formed  an  obstruction  to  the  navigation  of  this  bayou. 

"withority  for  its  removal  was  obtained  March  28, 1892,  but  owing 

""le  occurrence  of  high  water  nothing^further  has  been  done. 


S  14. 

IMINARY  EXAMINATION  OF  SABINE  RIVER,  TEXAS,  FROM  WHERE 
D  RIVER  EMPTIES  IN  SABINE  LAKE  TO  SUDDUTHS  BLUFF,  ON  SAID 
INE  RIVER. 


[Printed  in  House  Ex.  Doo.  No.  20,  Fifty-second  Congress,  first  session.] 

United  States  Engineer  Office, 

New  OrleartSj  La.j  September  3,  1891. 

^^^KERAL :  I  have  the  honor  to  submit  the  foDowing  report  of  a  pre- 
^ary  examination  made  by  me  on  August  27, 1891,  of  Sabine  River, 
"  from  where  said  river  empties  in  Sabine  Tjake  to  Sudduths 
",  on  said  Sabine  River,''  provided  for  in  the  river  and  harbor  act 
iJ^^ved  September  19, 1890. 

^^on  referring  to  the  Chief  of  Engineers'  Report  for  1873,  pages  680- 
^  ^  it  will  be  observed  that  a  detailed  survey  of  the  Sabine  River  from 
^^^e  Lake  to  Belzora,  Tex.,  was  made  between  October,  1872,  and 
^1, 1873.  The  report  states  that  the  condition  of  the  river  is  such 
^  5fcn  expenditure  of  $18,000  for  its  improvement  from  Hamilton  down 
"^^  be  warranted.  In  1879  a  resurvey  of  this  portion  of  the  river 
^  ^Odade,  and  the  report  appears  in  Chief  of  Engineers'  Report  for  1880, 
^"^^  1195-1200.  In  1880  a  contract  for  the  improvement  of  the  Nar- 
^**,  a  portion  of  the  river  about  18  miles  long,  was  made,  and  work 
^  commenced  in  1881.  Pages  1321-1322,  Report  of  the  Chief  of 
^neers  for  1881. 
^His  work  was  completed  the  following  year,  and  in  1883  the  offiLcet 
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in  charge  reported:  ^'  The  river  now  is  in  as  good  condition,  so  far  «s 
improvement  is  concerned,  as  it  can  be  made,  and  is  likely  to  remain 
so  for  several  yciirs."  (Chief  of  Engineers'  Report  for  1883*,  page  1056.) 
No  further  improvement  of  the  river  was  recorded  until  1889  (Chief  of 
Engineers'  Report,  1889,  page  1494),  when  it  was  recommended  tJiat  the 
money  available,  $4,521.66,  be  expended  in  removing  snags.  A  con- 
tract'for  the  constraction  of  brush  dams  in  Old  Biver,  so  as  to  throw 
all  the  water  into  t^e  narrows,  was  made  in  1889  and  the  work  was 
completed  in  1890. 

As  a  result  of  this  damming  of  Old  River  the  amount  oF  \rater 
diverted  into  the  narrows  has  caused  a  good  deal  of  caving  in  of  the 
banks,  and  the  trees  thrown  into  the  river  in  this  way  have  caused  a 
great  many  snags,  which  obstruct  the  channeL 

A  good  many  saw  logs  oi^  the  way  to  the  mills  at  Orange,  Tex.,  are 
caught  by  these  snags  and  add  to  the  difficulties  of  navigation.  These 
snags  lie  mostly  in  the  deep-water  bends  and  force  the  steamboats  over 
to  the  shoal  water  on  the  opi>osite  shore.  Their  removal  would  conse- 
quently give  a  deeper  channel  for  the  use  of  steamboats  than  can  be 
had  at  present. 

Below  Sudduths  Bluff  there  is  another  place  which  requires  cleaning 
out  some,  and  several  trees  on  the  banks  should  be  removed. 

Below  Orange  to  the  lake  no  improvement  is  needed,  as  the  river  is 
deep. 

Since  the  principal  difficulty  at  present  which  navigation  has  to  en- 
counter in  the  river  between  Sabine  Lake  and  Sudduths  Bluff  is  shoal 
water,  caused  by  the  snags,  etc.,  which  obstruct  the  channel,  I  do  not 
think  any  detailed  survey  is  required.  The  removal  of  the  snags  be- 
tween the  points  named  will  cost  $10,000. 

About  8,000  tons  of  freight  came  down  the  river  last  year,  and  it  is 
expected  that  nearly  as  much  more  will  be  shipped  this  way  the  present 
year,  as  more  boats  will  be  in  this  trade. 

The  products  shipped  by  water  are  cotton,  com,  rice,  cotton  seed,  and 
general  merchandise,  and  an  immense  amount  of  logs  for  the  mills  at 
Orange,  Where  they  are  manufactured  into  lumber.  The  annual  output 
of  the  mills  is  about  120,000,000  feet  of  lumber,  30,000,000  shingles,  and 
10,000,000  laths  and  pickets. 

The  removal  of  the  snags  will  meet  the  requirements  of  the  river  com- 
merce for  the  present,  but  it  is  not  expected  that  this  improvement  will 
be  permanent.  It  will  require  $2,000  a  year  to  keep  the  river  in  condi- 
tion after  the  snags  are  removed. 

Respectfully  sabmitted. 

James  B.  Qtttnn, 

Major  J  Corps  of  Engineen. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U.  8.  A. 

f  Third  Indorsement.^ 

Office  U.  S.  ENaiNEEB, 
2^eiv  Orleans^  La.^  September  24j  1891. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  8.  A, 
In  addition  to  the  within,  I  have  the  honor  to  state  that,  in  my  opin- 
ion, the  locality  is  worthy  of  improvement 

James  B.  Quikn^ 
Major ^  Corps  of  Efiginecn, 

(Through  Col.  C.B.  Comstock,  Corps  of  Engineers,  Division  Engineer, 
Southwest  Division,) 
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•  [Fourth  inUorRement.] 

U.  S.  Engineer  Office, 

Southwest  Division, 
Neic^  Torkj  September  29^  1891. 

Bespectfdlly  returned  to  the  Chief  of  Engineers. 
In  my  opinion  the  river  is  worthy  of  improvement  by  the  removal  of 
bad  snags. 

0.  B.  OOMSTOCK, 

loh  of  Engineers^  BvU  Brig.  Oen.^  U.  8.  A.^ 

Divuion  Engineer. 


f 
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APPENDIX  T. 


SECURING  MOUTH  OF  BAYOU  PLAQUEMINE,  LOUISIANA,  FROM  FURTHER 
CAVING,  AND  REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING 
OR  ENDANGERING  NAVIGATION  OF  NEW  ORLEANS  HARBOR,  LOUISIANA. 


REPORT  OF  FIRST  LIEUTENANT  JOHN  MILLIS,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE  J  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1802, 

IMPROVEMENTS. 


1.  Securing  month  of  Bayou  Plaqnemine, 
^      Louisiana,  from  farther  caving. 


2.  Removing  sunken  vessels  or  (»'aft  ob- 
structing or  endangering  navfgation 
in  thp  Mississippi  River  below  New 
Orleans,  Louisiana. 


United  States  Engineer  Office, 

New  Orleans  J  La.^  June  30,  1892, 

General:  I  have  the  honor  to  submit  the  following  report  upon  the 
works  in  charge  of  this  office  under  the  Chief  of  Engineers,  U.  S. 
Army,  for  the  year  ending  June  30, 1892 : 

#  •  •  •  •  •  • 

Very  respectfully,  your  obedient  servant, 

John  Millis, 
First  Lieutenant  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


T  I. 

SECURING  MOUTH  OF  BAYOU  PLAQUEMINE,  LOUISIANA,  FROM  FURTHER 
•      '  CAVING. 

This  bayou  was  formerly  a  diffluent  or  outflowing  branch  of  the  Mis- 
sissippi Eiver.  It  left  the  river  at  the  town  of  Plaquemine,  La.,  and 
after  a  course  of  about  10  miles  began  to  branch  off  or  divide  into  an 
intricate  network  of  bayous,  the  whole  system  connecting  with  the 
Atchafalaya  and  Grand  rivers  and  with  Grand  Lake. 

While  the  bayou  remained  connected  with  the  Mississippi  it  was 
leveed  on  both  sides  for  some  distance  down.  In  1865  the  levee  system 
on  the  west  bank  of  the  Mississippi  was  carried  directly  across  the  head 
of  the  bayou,  cutting  it  off  from  all  cominuniciition  with  the  Mississippi 
and  terminating  its  functions  as  an  outlet.    The  bayou  being  de\)YW^^ 
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of  a  direct  sapply  of  water  from  the  Mississippi,  now  depends  on  back 
water  from  Grand  Lake  and  the  connecting  rivers  and  Rayons,  and  in 
low  water  it  becomes  very  shoal  or  nearly  dry. 

By  the  river  and  harbor  act  of  August  11, 1888,  an  appropriation  was 
made  for  securing  a  navigable  channel  in  this  bayou  up  to  the  dike  at 
Plaquemine  and  for  preventing  further  caving  of  the  bank  of  the  Mis- 
sissippi at  the  "  mouth  ^  (head)  of  the  bayou, 

The.deepening  of  the  bayou  by  dredging  and  the  construction  of  a 
system  of  locks  to  afford  navigable  en&ance  to  the  bayou  from  the  Mis 
sissippi  are  in  contemplation.  The  work  of  bank  protection  wasplac^ 
in  charge  of  this  office  by  letter  of  May  15, 1889,  from  the  Chief  of  En- 
gineers, U.  S.  Army. 

The  plant  belonging  to  the  general  works  of  improvement  in  the 
Fourth  District,  Mississippi  Eiver,  of  which  this  office  also  has  charge, 
is  thus  rendered  available  for  the  rlaquemine  work  at  such  time  as  it 
is  not  required  elsewhere. 

The  sum  of  $75,000,  firom  the  amount  appropriated  by  the  act  of 
Auffust  11, 1888,  for  the  improvement  of  the  bayou,  was  allotted  for 
bank:  protection  at  the  head. 

The  approved  project  under  which  this  sum  was  fo  be  exi)ended  con- 
templated the  building  of  four  large  submerged  spur  dikes  with  slop 
ing  crests  running  out  at  right  angles  16  the  shore.  These  dikes  were 
to  be  built  of  willow  brush,  timber,  and  stone,  in  accordance  with  the 
general  method  of  construction  adopted  by  the  Mississippi  Eiver  Com- 
mission for  that  class  of  work  in  this  part  of  the  river,  tlie  shore  end 
of  each  spur  to  extend  up  to  low  water,  and  from  that  point  a  spar 
levee  built  of  earth  was  to  run  to  the  main  levee.  The  x)ortion  of  this 
levee  below  high- water  line  was  to  be  covered  with  a  layer  of  gravel  and 
then  a  layer  of  stone.  Four  of  the  dikes  were  to  be  built  with  the 
fiiuds  available;  two  above  the  bayou  and  two  below,  at  intervals  of 
about  900  feet. 

The  two  dikes  above  the  bayou,  Nos.  1  and  2,  were  built  in  ISSQ-'OO. 

The  sum  of  $60,000  for  continuing  the  work  was  allotted  from  tbe 
amount  appropriated  for  the  general  improvement  of  the  bayou  by  tbe 
act  of  September  19, 1890,  but  the  lateness  of  the  season  when  the  ap- 
propriation became  available  rendered  it  impracticable  to  resume  work 
before  the  following  year. 

At  the  date  of  the  last  annual  report  rock  for  continuing  the  work 
had  been  procured  from  the  Government  quarries  near  Harrisonhnrg^ 
La.,  and  stored  on  the  bank. 

The  earthen  spur  levees  of  the  completed  dikes,  Nos.  1  and  2,  had 
been  somewhat  injured  by  the  flood  of  1890  which  followed  soon  after 
their  completion^  and  the  top  crib  of  Dike  No.  1  had  been  partly  dis- 
placed. Otherwise  the  work  seemed  to  be  in  good  condition  and  tb® 
caving  in  the  vicinity  had  almost  entirely  ceas^.  "  , 

The  project  approved  for  continuing  the  work  under  the  addition^ 
allotment  and  in  accordance  with  the  general  plan  already  adopted  co^' 
templated  the  extension  of  the  work  downstream  and  repairs  to  D*^ 
No.  1.  The  plan  of  the  dikes  was  modified,  making  the  side  6lop|^ 
somewhat  less  steep  than  in  those  first  constructed  and  omitting  tx>^ 
spur  levee  extension  at  the  head  of  the  dike.  . 

The  willows  for  the  season's  work  were  cut  by  hired  labor  at  PfO^. 
Island  and  near  Port  Hudson,  La.  The  lumber  was  obtained  priBCi' 
pally  at  the  local  mills  at  Plaquemine. 

Work  commenced  on  September  28,  and  was  finished  on  Deeemb^?'' 
29^  181)1,  but  there  were  several  interruptions  caused  by  portions  of  tb^ 


A    k 


APPENDIX   T — REPORT   OF   LIEUTENANT   MILLIS.  1519 

plant  being  required  elsewhere  to  keep  the  other  works  of  the  district 
in  progress. 

Dikes  3,  4,  and  5  were  completed.  Dike  'No.  1  was  repaired  by  sink- 
ing a  flexible  mattress  400  feet  long  by  120  feet  wide  over  its  ux)per 
tialf,  the  downstream  edge  of  the  mattress  coinciding  with  the  center 
[iiie  of  the  dike.  This  mattress  was  fastened  entirely  with  wire  in  order 
to  give  it  greater  flexibility,  since  the  ordinary  wooden  fastenings  are 
iable  to  be  broken  when  the  mattress  is  sunk  on  an  uneven  surface. 

The  completed  protection  work  now  extends  to  a  distance  of  about 
t,500  feet  below  the  proposed  entrance  to  the  locks  and  2,600  feet  above. 
There  has  been  extensive  caving  of  the  bank  both  above  and  below  the 
nrork  during  the  past  season,  but  that  portion  of  the  bank  covered  by 
^he  dikes  has  remained  intact. 

About  5,000  tons  of  rock  has  been  quarried  near  the  mouth  of  Boeuf 
^iver  and  stored  on  the  bank  for  continuing  the  work.  There  was  left 
in  hand  at  the  close  of  last  season's  work  3,465  tons,  making  about 
(,465  tons  now  on  hand. 

The  work  should  be  continued  during  the  coming  season  by  constrac- 
ioii  of  additional  dikes,  either  above,  below,  or  between  those  already 
3uilt,  as  may  be  found  most  needed  to  arrest  the  caving  that  may  be 
ieveloped  after  the  present  flood. 

A  portion  of  the  appropriation  for  the  general  improvement  of  the 
l>ayou  should  be  reserved  for  this  work  until  the  locks  jure  completed 
and  the  bank  rendered  thoroughly  secure. 

A  map  accompanies  this  rei)ort  showing  the  location  of  the  completed 
work. 

NoTK. — ^The  money  statement  for  this  work  is  consolidated  with  that  for  the  im- 
provement of  Bayou  Plaquemine,  Louisiana,  Appendix  S  6.    <. 

The  field  work  during  the  year  has  been  under  the  immediate  charge 
of  Assistant  Engineer  W.  G.  Price,  who  reports  as  follows : 

BEFORT  OF  MR.  W.  G.  PIUCE,   ASSISTANT  KXGIMKER. 

y  New  Orleans,  La.,  February  Sy  189S, 

Sir:  I  have  the  honor  to  submit  the  foUowing  report  of  submerged  spur  construc- 
tion at  Plaquemine,  La.,  during  the  ye<ar  1891. 

The  rock  for  the  work  was  t&en  last  spring  from  quarries  near  Rawsons  Creek, 
which  is  a  tributary  of  the  Ouachita  Kiver,  and  it  wiis  brought  down  during  the  high 
water  and  stored  high  up  on  the  sloping  bank  near  Plaquemine.  The  willows  were 
obtained  from  Profits  Island  and  vicinity  during  the  progress  of  the  work.  As  no 
plant  has  been  constructed  for  this  work,  that  belonging  t-o  the  Red  and  Atchafi^laya 
work  was  used,  and  as  the  barges  were  being  repaired  at  Simmesport  during  the 

BQmixi.er,  no  work  was  begun  till  the  repairs  were  finished  and  the  plant  had  been 

'Ofljoved  to  Plaquemine. 

,  -^he  plant  arrived  at  Plaquemine  September  2L,  and  the  construction  of  mats  waa 

»«raxi  on  the  28th. 
^  labor  was  subsisted  except  that  necessary  for  the  supervision  and  care  of  plant. 
Ta^  Qfll)3  a2id  mats  for  spurs  Nos.  3  and  4  were  completed  October  30;  and  all  labor 

BXce^-t;  what  was  necessary  to  care  for  the  plant  was  discharged. 
^  November  21  the  construction  of  mats  and  cribs  for  Spur  No.  5  was  begun. 
Ta^  work  of  sinking  the  spurs  was  begun  December  1,  and  Spura  Nos.  3,  4,  and  5 

^TU   ^^'^Pl®*®*^  on  December  19. 

Tn.^  mata  and  cribs  were  construoted  in  the  same  way  as  those  built  here  two  years 
ago,  ^^d  described  in  the  report  for  the  year  1890  (page  1761),  except  that  all  the 
^^  '^ere  120  by  400  feet  and  the  cribs  were  wider  at  the  bottom,  bo  as  to  make  the 
*^^®  *X^opea  1  on  2,  which  gives  the  crib  work  more  strength  to  resist  overturning. 

'^^  center  line  of  the  cribs  in  each  spur  was  located  16  fe^t  upstream  from  the 
center  line  of  the  mattress.  An  extra  heavy  weight  of  rock  wa^i  placed  iii  and  on 
top  of  Spoj.  j(o.  4,  as  the  crib  work  ishigher  than  tlie  others  and  is  exposed  to  a  much 

*^'tt^'  current, 

J^Q  river  hs/A  at  each  spur  was  graded  120  feet  wide  and  from  its  crest  down  to 
uie  edge  of  the  mattress,  and  was  covered  12  inches  thick  with  look.    lilo  «^ux\«H^ft% 
vero  constructed. 
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Spars  Nob.  1  and  2  were  built  two  vf^ara  ai;o.  No.  2  ^an  found  to  be  in  good  con- 
dition but  Spur  No.  1  had  been  injured  by  the  inshore  half  of  the  top  crib  slipping 
off  of  those  under  it  and  was  partly  turned  over  on  its  side. 

The  spur  wa-s  sunk  with  a  large  amount  of  drift  under  the  cribs  and  uiattrene,  and 
as  it  appeared  to  be  somewhat  uneven^  you  ordered  me  to  cover  it  with  a  flexible  mat- 
tress, 120  feet  wide,  400 feet long^  and  2  feet  thick;  which  was  constructed  of  willow 
brush  and  poles  held  together  with  wire  rope,  no  wooden  fastenings  being  used.  It 
was  constructed  as  follows :  Willow  poles  spliced  together  to  make  70  feet  in  leugth 
were  laid  down  on  the  mat  ways  10  feet  apart.  On  these  poles  a  thin  layer  of  large 
willow  brush  was  laid  which  crossed  the  poles  and  was  thoroughly  spiked  to  them. 
Then  a  Utiin  layer  of  willow  brush  was  laid  on  crossing  the  lirst  layer,  and  then 
another  thin  layer  was  put  on,  which  crossed  the  second  layer,  and  then  poles 
were  placed  on  top  same  as  those  on  the  bottom,  the  top  poles  being  directly  over 
the  bottom  poles  and  parallel  to  them,  the  whole  making  a  mattre«s  2  feet  thick. 
On  each  bottom  pole  before  the  willows  were  laid  on  wire  ropes  were  fastened  at 

Soints  5 feet  apart,  as  follows:  A  piece  of  No.  10  galvanized  wire  25  feet  long  was 
oubled  and  twisted  into  a  rope  of  two  strands  of  12  feet  long.  The  center  of  the  rope 
was  placed  under  the  pole  and  the  two  ends  were  brought  up  and  twisted  together,  thus 
making  a  rope  of  four  strands  5^  feet  long,  which  inclosed  the  pole  tightly  at  one  end  and 
which,  was  stiff  enough  to  stand  upright.  After  the  top  poles  were  put  on  the  wire 
ropes  were  untwisted  into  two  strands,  drawn  into  the  mattress  and  one  strand  was 
brought  up  on  each  side  of  the  top  poles.  The  mat  was  compressed  by  taking  every 
third  wire  rope  to  a  mat  jack  which  pulled  up  the  wire  and  pressed  do^vn  the  pole 
with  any  desired  force,  and  then  one  wire  rope  on  each  side  of  the  jack  was  hauled 
taut  by  hand  and  fastened  by  passing  each  strand  one  and  a  half  times  around  the 
pole  and  twisting  the  ends  together.  Then  the  jack  was  moved  and  the  rope  used 
with  it  was  made  fast  the  same  as  the  others.  Five  sections  of  this  mattress  70  by 
120  feet  and  one  section  50  by  1^  feet  were  wired  together  to  make  the  completed 
mattress.  A  head  block  of  3  by  6  inches  yellow  pine  was  built  on  the  upstream  edge 
to  give  the  necessary  stiffness  and  strength  for  sinking  it.  It  wi|^  constructed  m 
the  same  form  as  the  head  blocks  on  the  crib  mats  sunk  at  the  other  spurs.  In  the 
construction  and  sinking  of  this  mattress  there  were  used  500  cords  of  willow  brush 
and  poles,  1,502  pounds  of  galvanized  iron  wire  No.  10,  and  475  tons  of  rock. 

The  mattress  Wios  sunk  with  the  downstream  400  feet  edge  on  the  center  line  of 
the  crib  work  of  the  spur  and  with  the  inshore  edge  at  the  low- water  line. 

This  work  was  finished  on  December  29. 

The  plant  was  then  put  in  order  for  removal  to  New  Qiieaus,  and  was  taken  there 
by  the  steamer  General  Newton  on  January  4. 

^  The  work  was  very  much  delayed  by  the  lack  of  barges  to  transport  the  willows 
and  rock,  as  a  number  of  the  barges  of  this  plant  were  necessarily  in  use  on  other 
works,  with  the  whole  plant  and  a  sufBcient  supply  of  material  on  hand  the  wc»rk 
could  have  been  done  in  less  than  one-half  the  time.  These  delays  incre^&sed.  the  cost 
of  the  work. 

During  the  progress  of  this  work  I  designed  and  constructed  a  mat  jack  for  com- 
pressing mattresses  and  oribs  which  does  better  work  than  by  the  old  method  and 
saves  much  time  and  expense. 

The  cost  of  the  work  was  as  follows: 

Supervision $1, 387. 15 

Construction ,...  25, 866.81 

Care  of  plant 1^  550. 56 

Repair  of  plant 266. 15 

New  plant 806.42 

Total  cost  of  work 29. 876.09 

Cost  of  grading  and  paving  river  bank  above  edge  of  mattroisft.s  for  the 

three'ue w  spurs *^ 3=3, 855. 60 

Cost  of  submerged  portion  of  spurs  per  cubic  foot .12 

The  amount  of  rock  used,  3,610  tons.     Amount  of  willows  used,  3,120  cortls. 

At  the  close  of  the  work  there  was  left  on  hand  availaUe  for  construction: 

Yellow-pine  lumber 1 .  feet . .   17, 800 

Willow  brush cords. .         Ssfi 

Galvanized  iron  wire pounds. .     1, 000 

Rock tons. .     3, 465 

Iron  spikes ke^s. .  22j 

Very  rcspectt'uUv,  vour  obcdifut  servant, 

w.  t;.  pkk  K, 

Lieut.  JoiiN  Mil. LIS, 

6'or/>«  of  A'Hyiiiecra,  U.  S.  A. 
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COMMERCIAL  STATISTICS. 


As  nAYigable  connection  between  the  Missisfiippi  and  Bayou  Plaqnemine  has  not 
yet  been  reestablished  the  commerce  which  the  work  of  bank  protection  at  the  head 
of  the  bayon  is  designed  to  promote  does  not  exist.  The  following  statistics  refer 
only  to  the  Mississippi  Rivor  commerce  at  Plaquemine. 

A  comparison  is  made  of  the  commerce  for  the  years  1891  and  1892 : 


Knmber  of  BiMmboats  in  trade 

Urmnber  of  times  arrived 

Knmber  of  timea  departed 

Knmber  of  barges 

Total  cargo  received tons 

ToUd  value  of  same 

Total  cargo  shipped tons 

Total  value  of  same 

Total  cargo  received  and  shipped tons 

Total  value  of  same 


1891. 


1892. 


50 

S3 

453 

428 

388 

402 

52 

66 

61, 110 

82, 214 

$819,176 

$1,023,243 

57.899 

45,234 

$596,899 

$833, 479 

119.009 

127.448 

$1,416,075 

$1,856,722 

T2, 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION  IN  MISSISSIPPI  RIVER  BELOW  NEW  ORLEANS,  LOU- 
ISIANA. 


Complaint  was  received  from  pilots  of  the  wreck  of  an  old  dry  doclr 
lying  in  the  river  off  Point  Celeste,  about  42  miles  below  New  Orleans. 
By  direction  of  the  Chief  of  Engineers,  XJ.  8.  Army,  an  examination 
was  made,  and  it  was  recommended  that  the  wreck  be  destroyed  by 
dynamite  on  hand,  without  extra  expense.  This  recommendation  hav- 
ing been  approved,  the  wreck  was  blown  up  during  the  low- water  sea- 
son. 

There  48  now  a  depth  of  30  feet  or  more  at  low  water  over  most  of 
the  wreck,  and  the  least  depth  is  23  f«ftt.  The  wreck  is  no  longer  an 
obstruction  to  navigation. 
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DfPEOVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  TEXAS. 


BEPOBT  OF  MAJOR  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1892,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Entrance  to  Galveston  Harbor,  Texas. 

2.  Ship  channel  in  Galveston  Bay,  Texas. 

3.  Trinity  River,  Texas. 


4.  Cedar  Bayon,  Texas. 

5.  Buffalo  Bayou,  Texas. 

6.  Harbor  at  Brazos  Santiago,  Texas. 


EXAMINATIONS  AND  SURVEY. 

7.  Brazos  River,  Texas,  from  itfi  mouth  to  I  8.  West     Galveston    Bay,   Texas,   from 
Waco.  Christmas  Point. 


United  States  Engineer  Office, 

Oalveston^  TexaSy  July  7, 1892. 

General.:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  works  under  my  charge  for  the  fiscal  year  ending  June  30, 1892. 
Very  respectftdly,  your  obedient  servant, 

Ohas.  J.  Allen, 
Major ^  Corps  of  Ungineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U.  8.  A, 


U  I. 


improvement  of  entrance  to  GALVESTON  HARBOR,  TEXAS. 

« 

The  project  for  this  improvement  was  adopted  in  1874,  and  modified 
in  1880,  and  again  modified  in  1886,  the  object  being  to  deepen  the 
channel  so  as  to  admit  of  .sea-going  vessels  of  the  deepest  draft  enter- 
ing the  harbor. 

The  projects  of  1874  and  1881  contemplated  construction  of  two  jetties 
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to  extend  into  the  Gulf  of  Mexico  to  concentrate  ebb  flow  upon  tiie 
outer  bar  in  the  Gulf  and  also  to  effect  deepening  on  the  inner  bar  at 
the  entrance  to  Galveston  Channel.  These  jetties  to  have  their  origins, 
respectively,  at  Bolivar  Point  and  Fort  Point. 

More  or  less  work  was  done  under  those  projects.  Under  that  of 
1881  a  jetty  was  built  from  Fort  Point  to  the  crest  of  the  outer  bar, 
but  it  was  not  fully  completed. 

The  project  of  1886  (that  now  in  progress  of  execution)  also  consists 
in  construction  of  jetties  to  extend  into  the  Gulf,  one,  the  south  jetty, 
starting  from  the  east  end  of  Galveston  Island,  and  the  other,  the 
north  jetty,  to  start  from  Bolivar  Point,  opi)osite.  Or,  to  be  more 
exa€t,  the  south  jetty  was  to  start  from  Fort  Point,  but  in  1888  it  was 
decided  to  connect  the  inner  end  of  that  jetty  with  the  relatively  high 
ground  upon  which  the  city  of  Galveston  is  built  by  a  stone  diie 
known  as  the  shore  branch. 

The  jetties  are  to  be  of  rock,  to  be  built  to  an  elevation  of  6  feet 
above  mean  low  tide,  and  to  extend,  if  necessary,  to  the  contour  of  30- 
foot  depth  in  the  Gulf,  their  sea  ends  to  be  7,000  feet  apart,  the  action 
of  the  jetties  to  be  supplemented,  if  need  be,  by  dredging,  the  south 
jetty  to  follow  the  line  of  the  jetty  of  1881. 

The  natural  depth  upon  the  outer  bar  was  12  feet,  and  that  upon  the 
inner  bar  13  feet  at  mean  low  tide.  The  general  plan  of  the  work  is 
shown  upon  the  accompanying  map. 

At  the  close  of  the  fiscal  year  ending  June  30, 1890,  there  had  been 
constructed  19,200  linear  feet  of  south  jetty,  of  which  1,200  feet  were 
incomplete.  The  railway  trestle  had  been  extended  428  feet  beyond 
the  rock  work.  The  railway  is  used  for  transporting  material  to  be 
deposited  in  the  jetty.  The  contract  under  which  the  work  for  the  fiscal 
year  ending  June  30, 1890,  was  done,  expired  August  30, 1890,  at  which 
date  there  were  19,400  linear  feet  of  jetty  completed,  150  linear  feet  of 
incomplete  jetty,  and  beyond  that  318  linear  feet  of  trestle  and  track 
The  shore  brancn  is  included  in  the  foregoing. 

Congress,  by  act  apijroved  September  19,  1890,  appropriated  as 
follows: 

Improving  entrance  to  Oalveston  Harbor,  Texas :  Continning  impiOTement,  fiT6 
hundred  thousand  dollars :  Providedy  That  contracts  may  be  entered  into  by  the  Secre- 
tary of  ViTar  for  snch  materials  and  work  as  may  be  necessary  to  carry  out  the  pUa 
contained  in  the  report  of  the  Chief  of  Engineers  for  eighteen  hundred  and  eighty- 
six  for  the  improvement  of  that  harbor,  to  be  paid  for  as  appropriations  may  from 
time  to  time  be  made  by  law. 

Pro]X)8als,  to  be  opened  December  27, 1890,  for  performing  work  in 
accordance  with  that  act  were  invited  by  public  advertisement  of  60 
days. 

At  the  opening  of  proposals  the  lowest  bid,  that  of  John  H.  Mooney 
and  Augustine  M.  !N^ewton,  of  New  York,  was  accepted  for  constructing 
railway,  including  trestle,  and  for  ^rnishing  sandstone  riprap  and 
granite  blocks  in  place.  Mooney  &  Newton  failed  to  enter  into  the 
required  contract  and,  in  consequence,  the  work  was  readvertised  Feb- 
ruary 28,  under  the  same  specifications  as  before,  prox>osaIs  to  be  opened 
March  30.  The  contract  for  constructing  railway,  including  trestle,  and 
furnishing  sandstone  riprap  and  granite  blocks  in  place  was  awarded  to 
0'( 'onnor,  Laing  &  Smoot,  of  Dallas,  Tex.,  they  being  the  lowest  bidders 
for  the  aggregate  of  the  three  items. 

This  contract  was  approved  June  2, 1891. 

Congress,  by  act  approved  March  3, 1891  (sundry  civil  bill),  farthtf 
appropriated  the  sum  of  $000,000  for  continuing  the  improvement 
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mor,  Laing  &  Smoot  commenced  construction  work  on  the 
jtty  under  their  contract  August  1,  1891,  having  previously  re- 
ihe  track  and  trestle. 

g,  to  considerable  extent,  to  difficulty  in  getting  sand  rock  for 
tf  the  least  weight  per  solid  cubic  foot  required  by  the  speciflca- 
leir  progress  was  not  as  rapid  as  bad  been  expected.  On  the 
February,  last,  supplementary  particles  of  agreement  were  ap- 
by  which  the  least  weight  of  sandstone  for  riprap  was  reduced 
ids  and  the  price  per  ton  reduced  10  cents.  The  delivery  ot 
1  then  advanced  more  rapidly,  though  the  work  was  retarded  in 
April,  May,  and  June  by  the  stormy  weather, 
pding  to  the  specifications,  the  contractors  were  to  push  their 

such  manner  as  to  earn  the  $500,000  appropriated  by  the  act 
ember  19, 1890  (less  the  amount  necessary  for  engineering  and 
ent  expen8es),by  February  2, 1892,  and  thereafter,  their  earnings 
be  at  a  rate  of  not  less  than  one  million  of  dollars  a  year, 
ing  decision  ux)on  their  application  for  a  modification  in  sand- 
^eciflcations,  they  were  granted  an  extension  of  time  to  March 
ich  to  earn  the  appropriation  of  1890,  and  in  consequence  of  un- 
le  weather  several  other  extensions  of  time  were  granted  them, 
one  expiring  June  21.  At  that  date  they  earned  the  said  appro- 
i. 

commencing  construction  work  on  the  south  jetty,  the  con- 
i  have  accomplished  the  following: 

let  of  completed  jetty 4,  flOO 

«t-of  Jetty  bailt  to  average  height  of  one-half  foot  above  mean  low 

2,200 

tet  of  jetty  built  to  average  height  of  3  feet  above  foundation 723 

tal  of  complete  and  incomplete  jetty  built  during  the  fiscal  year  end- 

ng  June  30,  1892 7,523 

otal  length  of  south  jetty  constructed  since  work  began  upon  it ' 
is  (shore  branch  included)  : 

»et  of  completed  jetty 24, 000 

)et  of  incomplete  jetty 2, 923 

tal  number  of  feet  complete  and  incomplete 26, 923 

ea  end  of  the  work  is  now  within  5,400  of  the  outer  12-foot  con- 
outer  crest  of  the  bar, 

ay  and  June  last,  the  usual  annual  survey  was  made  of  the  bar 
channel,  and  of  the  harbor  generally,  to  include  Bolivar  Gorge 
Galveston  Channel  as  far  as  the  foot  of  Forty-fifth  street.  The 
igs  show  a  depth  of  ISJ  feet  at  mean  low  tide  in  the  outer-bar 
1,  and  a  depth  of  21  feet  where  the  inner  bar  was. 
»utQr-bar  channel  has  increased  slightly  in  width  and  the  distance 
1  the  inner  and  outer  12-foot  contours  of  the  outer  bar  has  de- 
about  700  feet  at  a  point  about  5,000  feet  north  of  the  line  of 
ih  jetty.  The  shoal  north  of  the  jetty  between  Fort  Point  Light- 
ttd  St-ation  190  has  less  wat<*r  on  its  crest  than  it  had  in  1891, 
t  accretion  of  sand  between  the  south  jetty  and  Galveston  Island 
irged.  These  constitute  the  principal  changes  in  positions  of 
8  during  the  past  year,  as  may  be  seen  from  inspection  of  the 
re  with. 

oundlngs  are  reduced  to  the  plane  of  mean  low  tide,  which  is  the 
)  which  soundings  of  previous  surveys  have  been  reduced.    It 
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is  also  the  plane  to  which  Bonndings  for  charts  of  the  U.  S.  Goa«t  Sur- 
vey are  reduced. 

On  Jnly  4  and  5, 1891,  this  locality  was  visited  by  a  severe  storm 
which  displaced  a  number  of  the  track  timbers  and  also  a  oompara- 
tively  small  quantity  of  riprap,  as  well  as  some  2  to  3-ton  blocks  of 
stone  from  the  jetty.  The  timbers  and  blocks  displaced  were  mostly 
at  the  sea  end  of  the  unfinished  work,  and  the  riprap  displaced  was 
mostly  along  the  shore  branch  and  at  the  junction  of  the  jetty  witli 
Fort  Point.  The  timbers — some  of  which  had  been  piled  up  on  the 
outer  end  of  the  jetty,  they  having  been  removed  from  piles  that  had 
been  acted  upon  by  the  teredo — ^were  recovered^  with  the  exception  of 
about  half  a  dozen  pieces,  and  none  of  the  stone  was  lost.  The  jetty 
withstood  the  storm  satisfactorily. 

An  account  of  this  storm  was  rendered  to  the  Department,  July  23, 
1891. 

The  tide-gauge  houses  on  the  outer  bar  and  in  Bolivar  Gorge  were 
destroyed  by  that  storm.  They  have  since  been  replaced  fcy  more  sub- 
stantial structures,  for  an  account  of  which,  as  well  as  of  tidal  data, 
reference  is  made  to  the  report,  herewith,  of  First  Lieut.  William  C. 
Langfitt,  Corps  of  Engineers.    . 

For  an  account,  in  detail,  of  the  work  done  by  the  contractors,  and 
also  of  the  survey  of  the  harbor  in  May  and  June,  la^t,  please  see  the 
appended  report  of  Mr.  E.  M.  Hartrick,  assistant  engineer. 

For  the  statement  of  shipments  from- Galveston,  contained  in  the 
table  of  commercial  statistics  for  the  year  ending  June  30, 1892,  accom- 
panying this  report,  I  am  indebted  to  Mr.  Julius  Eunge,  president  of 
the  Galveston  Cotton  Exchange.  For  the  number,  character,  and  ton- 
nage of  vessels  entered  and  cleared  for  the  same  period,  acknowledge- 
ment is  due  Mr.  N.  W.  Cuney,  collector  of  the  port.  The  statistics  for 
this  work  and  others  in  charge  of  this  oflSce  were  compiled  by  Mr,  Elliott 
Jones,  chief  clerk. 

The  comparative  tables  of  statistics  herewith,  to  which  attention  is 
invited,  show  that  the  shipments  of  cotton  have  increased  from  1,114,133 
bales  or  268,638  tons  in  1891,  to  1,237,937  bales  or  287,377  tons  in  1892, 
and  that  the  total  tonnage  of  vessels  entered  and  cleared  has  increased 
from  1,073,920  tons  in  1891  to  1,134,326  tons  in  1892,  a  net  increase  of 
60,406  tons. 

Total  expended  on  the  improvement  nnder  all  projects  to  June  30, 

1891,  inclusive $2,273,930.90 

Expended  on  tbe  present  project  to  June  30, 1891 796, 017. 88 

Expended  on  present  project  to  June  30, 1892 1, 234, 940.51 

The  balance  of  funds  available  will  be  applied  to  continuing  theexteo- 
sion  of  the  south  jetty. 

The  sum  of  (1,000,000  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30, 1894,  most,  if  not  all  of  it,  to  be  applied  to  con- 
struction of  the  projected  north  jetty. 

Originally  estimated  cost  of  the  work  as  revised  in  1886 $S^  478^  OOOL  00 

Aggregate  amount  appropriated  to  July  1, 1892 3,378,000100 

Total  amount  expended 2,712,813153 

In  addition  to  this  there  was  expended  the  sum  of  (100,000  subscribed 
by  the  city  of  Galveston  in  1883. 

The  work  is  located  in  the  collection  district  of  Gralveston.  The  near- 
est light-houses  are  at  Bolivar  Point  and  Fort  Point  at  the  entrance  to 
Galveston  Bay. 

The  amount  of  revenue  collected  at  the  port  of  Galveston  for  the  fis- 
cal year  ending  June  30, 1892,  was  $161,052.48. 
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Ahsirtici  of  appropriations  made  hy  Congress  for  improving  harbor  at  Galveston^  Tex, 

By  act  approved — 

July  11,1870 •$25,000 

March  a,  1871 *20,000 

June  10, 1872 •31,000 

June  23, 1874 60,000 

March  3,1875 , 150,000 

August  14,  1876 142,000 

Juue7,  1878 75,000 

June  18, 1878 50,000 

March  3, 1879 100,000 

June  14, 1880 175,000 

March  3,1881 250,000 

March  4,1882 100,000 

By  actpassed  August  2,  1882 300,000 

By  act  approved  AuguHt  5,  1886 300,000 

By  act  of  August  11, 1888 500,000 

By  act  approved  September  19,  1890 500,000 

By  act  approved  March  3,  1891 600,000 

Total 3,378,000 

Money  statement. 

July  1,  1891,  balance  unexpended $1,104,079.10 

June  30,  18^,  amount  expended  during  fiscal  year 438, 922. 63 

July  1, 1892,  balance  unexpended 665, 156. 47 

Julyl,  1892,  outstanding  liabilities $19,838.72 

July  1, 1892,  amount  covered  by  uncompleted  contracts. .  .f  618, 207. 64 

638, 046. 86 

I  ■  ■ 

July  1, 1892,  balance  available 27,110.11 

Amount  appropriated  by  act  approved  August  5,  1892 450, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 477, 110. 11 

{Amount  (estimated)  required  for  completion  of  existing  project 4, 650, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1894 1,000,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river 
and  harbor  acts  of  1866  and  1867. 


report  of  first  lieutenant  william  c.  langfitt,  corps  of  engineers. 

United  States  Engineer  Office, 

Galveston,  Tex,,  June  SO,  189S, 

Major:  I  have  the  honor  to  submit  the  following  short  progress  report  on  the 
tidal  observations  for  the  fiscal  year  ending  June  30,  1892. 

On  July  4-5, 1891,  just  after  the  close  of  the  last  fiscal  year,  a  severe  storm  occurred 
iirhich  destroyed  the  tide-gauge  house  in  the  Gorge  and  the  one  on  the  Bar,  thus 
leaving  only  the  Government  Wharf  gauge  in  operation.  This  fact  has  prevented 
me  from  making  the  developments  of  the  tidal  aata  indicated  in  my  last  report  as 
desirable.  I  refer  more  particularly  to  those  bearing  on  the  tidal  prism,  slopes,  veloc- 
ities, and,  generally,  all  those  data  which  would  naturally  be  sought  for  in  a  study 
of  a  tidal  harbor. 

There  have  been  submitted  to  you  during  the  year  a  number  of  tables  regarding 
tidal  slopes,  bnt  it  is  not  thoug^ht  desirable  to  insert  these  hers  in  their  present  state, 
incomplete  from  want  of  sufficient  extension. 

•  These  appropriations  were  mostly  expended  in  small  dredging  operations  prior  to 
the  adoption  of  the  project  of  1874. 

t  Balance  of  the  appropriations  of  September  19,^1890,  and  March  3, 1891,  availa- 
ble for  disbursement  under  present  contract. 
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Some  study  has  been  j^^iven  to  the  points  raised  in  my  last  report  from  Table  6 
and,  60  far  as  it  has  gone,  it  has  been  confirmatory  of  wh(»t  has  been  there  said. 

Table  4,  of  my  report  of  last  year,  has  been  revised  to  include  the  results  from 
the  record  obtained,  before  their  stoppage^  from  the  Bar,  Gorffe,  Hannas  Reet  I  _^ 
Fish  South,  and  Red  Fish  North  gauges ;  also  the  figures  for  the  Goverament  Wl^^^^j 
fauge  have  been  revised  to  include  record  obtained  to  December  31,  1891.  Tift  .^2) 
having  been  no  additional  record  obtained  from  the  other  sauf  es,  viz,  Rollo^?-«f 
Morgan  Point,  and  Round  Point,  the  values  for  them  given  in  Table  4  have  not  U-e«o' 
chaiiged  but  are  reproduced  as  there  giyen. 

The  quantities  given  in  the  table  are  the  heights  of  the  mean  high  and  low  WAter 
planes  referred  to  the  plane  of  reference  and  the  mean  fluctuations  for  the  varioos 
classes  of  tide  (see  last  report)  and  mean  of  all  tides  for  the  various  gauges. 


Mean  planes  of,  high  and  law  water  and 

mean  fluctuation. 

G.  D.  T. 

I.D.T. 

S.D.  T. 

M.T. 

l^ameof 
gauge. 

Me^n 

high 

water. 

Mean 

low 

water. 

Mean 
fluctu- 
ation. 

Mean 

high 

water. 

Mean 

low 

water. 

Mean 
fluctu- 
ation. 

high 
water. 

Mean 

low. 

water. 

Mean 
fluctu- 
ation. 

Mean 

high 

water. 

Mean 
low 

water. 

Men 

Ducta- 

Bar 

FesL 
+2.09 
+1.98 

+1.68 
+1.67 

+1.55 
+1.65 

+1.46 
+1.29 
+I.t7 

Feet. 

-0.67 
-0.29 

+0.07 
+0.18 

+0.39 
+0.11 

+0.67 
+0.47 
+0.50 

Feet. 

2.76 
2w27 

1.61 
1.49 

1.16 
1.54 

0.79 
0.82 
0.87 

FeH. 
+1.82 
+1.81 

+1.54 
+1.51 

+1.45 
+1.53 

+1.36 
+1.25 
+1.36 

Feet. 
-0.28 
—0.04 

+0.34 
+0.29 

+0.51 
+0.28 

+0. 71 
+0.59 
+0.62 

Feet. 
2.10 
1.85 

1.20 
1.22 

0.04 
1.25 

0.65 
0.66 
0.74 

Feet 

+1.56 
+1.57 

+1.38 
+1.40 

+1.34 
+1.39 

+1.25 
+1.10 
+L23 

Feet. 
+0.34 
+0.58 

+0.72 
+0.78 

+0.89 
+0.54 

+0.94 
+0.69 
+0.79 

Feet. 
L22 
0.99 

O.W 
0.67 

0.46 
0.85 

0.31 
0.41 
0.44 

Fett. 
+1.82 
+1.76 

+L53 
+1.52 

+L45 
+1.61 

+1.37 
+L21 
+1.81 

Feet 
-0120 

+ao7 

+0.41 

+a42 

+0.60 
+0.34 

+0l7« 
+0.61 
+0.66 

(iorge 

Government 

Wharf 

Hannaa  Beef. 
Bed  Fish 

South 

Bollover 

BedFlsh 

North 

Morgan  Point 
Bound  Point. 

Ltt 

LIS 
LM 

0.85 
L17 

0.61 
«.• 
«.« 

The  preliminary  statement  of  record  available  from  each  gauge  is  here  given  re 
vised  to  include  records  used  in  the  revision  of  this  table  as  stated  above. 

Round  Point, — From  May,  1887,  to  March,  1890,  of  which  about  15  months'  record  \b 
lost. 

Morgan  Point, — From  May,  1887,  to  March,  1890,  of  which  about  8  months'  record  is 
lost. 

ItoUover. — From  May,  1887,  to  December,  1890,  of  which  about  14  months'  record  is 
lost. 

Bed  Fish  North, — From  July,  1889,  to  June,  1891,  of  which  about  6^  months'  record 
is  lost. 

Red  Fish  South. — From  July,  1889,  to  June,  1891,  of  which  about  7  months'  record 
is  lost. 

Hanna  Reef, — From  July,  1889,  to  June,  1891,  of  which  about  4  months'  record  ii 
lost. 

Go\^emment  Wharf, — From  May,  1887,  to  December/ 1891,  of  which  about  5  months' 
record  is  lost. 

Gorge. — From  July,  1889,  to  June,  1891,  of  which  about  5i  months'  record  is  lost 

Bar. — l^Yom  April,  1888,  to  June,  1891,  of  which  about  22  mouths'  record  is  lost. 

On  April  11,  1892,  by  your  direction,  1  hired  a  schooner  and  crew  of  men  for  the 
purpose  of  reerecting  the  Gorge  and  Bar  tide-gauge  houses.  Owing  to  tiie  nnpr^ 
cedented  continuance  of  strong  northeasterly,  easterly,  and  southeasterly  winds, 
causing  such  heavy  seas  as  to  prevent  work,  this  operation  was  not  finallj  eoO' 
plcted  until  June  9,  1892.  Of  the  total  number  of  days,  on  but  nineteen  were  the 
schooner  and  crew  employed  at  the  site  of  the  houses,  the  remainder  of  the  tiin^ 
the  sea  being  too  rough,  and  even  on  many  of  these  nineteen  the  water  was  so  roogh 
that  work  was  slow  and  difficult. 

As  the  destruction  of  the  former  structures  seemed  to  indicate  that  much  strong^ 
ones  were  needed,  as  both  of  them  vibrated  considerably  under  strong  winds  i^ 
seas,  in  designing  the  new  ones  these  points  were  kept  in  mind.    Bow  houses  ^ 
practically  8  feet  square.     The  Gorge  house  is  supported  on  eight  8  by  8  in^^ 
square,  coppered,  wooden  piles  drawn  together  two  and  two  to  clasp  a  square  8  bf 
8  inch  timber  forming  the  comer  posts  of  the  house.    The  Bar  house  is  support** 
on  four  solid  iron  piles  6  inches  in  diameter  from  about  2  feet  above  low  water  ^ 
their  lower  ends  an<l  4  inches  in  diaiiiet<er  above.    They  were  driven  about  ^%  (^ 
apart  at  the  corners  of  a  square  and  then  inclined  by  means  of  a  pump  until  ^^5 
li«!ads  formed  the  corners  of  a  square  about  7  feet  on  a  side.    The  piles  are  provid.^^ 
with  two  tiers  of  horizontal  and  diagonal  bracing. 
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Tder  that  full  utility  may  be  made  of  the  record  obtained  from  these  gauges 
evation  of  their  zeros  should  be  determined  by  precise  levels. 
Very  respectfully,  your  obedient  servant, 

9  *  Wm.  C.  Langfitt, 

F'w^i  LieuieHantf  Corps  of  £ngineet*B, 
.  Chas.  J.  Allkx, 

Corps  of  Engineers,    • 


report  of  mr.  e.  m.  hartrick,  assistant  engixker. 

United  States  Engineer  Office, 

Galveston,  Tex,,  June  SO,  189t, 

:  I  have  the  honor  to  submit  the  following  report  of  operations  for  improving 
stou  Harbor,  Texas,  during  the  iiscal  year  ending  June  30,  1892. 
dition  of  work  at  beginning  of  fiscal  year. — At  the  beginning  of  the  fiscal  year 
•ntractors,  Messrs.  O'Connor,  Laing  &  Smoot,  were  employed  in  removing  rails 
bringers  and  securing'everything  of  value  in  connection  with  the  trestle  and 
that  had  been  extended  in  advance  to  complete  the  contract  of  Messrs.  A.  M. 
ion  &  Co. 

I  piles  of  this  trestle  had  been  over  a  year  exposed  to  the  ravages  of  the  Teredo 
's,  and  were  so  badly  honeycombed  that  they  were  no  longer  of  any  use  as  a 
ig  pile,  and  it  was  a  cause  of  great  satisfaction  that  most  of  the  stringers  and 
iiad  been  secured  before  the  storm  of  July  4  and  5,  1891. 

ualties. — ^The  storm  of  July  4  and  5,  1891,  developed  in  West  Gulf,  attaining  at 
eton  two  maximum  velocities,  one  44  miles  per  hour  from  theNE.  at  6:50  a.  m. 
ly  5,  and  one  60  miles  per  hour  from  the  SE.  at  8:05  p.  m.  of  the  same  day. 
I  were  two  maximum  tides  on  the  5th,  one  at  8:00  a.  m.,  when  it  reached  4.65 
bove  M.  L.  T.,  and  one  at  9:50  p.  m.,  when  it  registered  3.95  feet  by  the  auto- 

tidegaugie  at  Gh>vemment  Wharf.    The  damage  to  the  jetty  was  slight;  the 

branch  settling  in  places  where  the  covering  of  riprap  was  thin  and  base 
w.  Tliis  tendency  to  scour  and  settle  has  been  counteracted  by  strengthening 
tty  with  an  apron  of  small  riprap  placed  at  the  toe  of  the  side  slopes,  where 
itty  Is  only  a  few  feet  high.  A  survey  of  the  bar  proper  was  made  immediately 
the  storm  and  compared  with  last  annual  survey,  bat  no  marked  change  could 
tected.    A  more  detailed  description  of  the  storm  and  its  effect  can  be  found 

report  with  accompanying  charts  and  tables  of  July  22,  1891. 
)  usual  equinoctial  disturbances  occurred  in  September,  1891,  and  March,  1892, 
a  continuance  through  the  months  of  April  and  May  and  the  end  of  June,  fresh 

rough  seas,  and  high  tides  more  or  less  retarding  progress,  but  with  no  dam- 
>  the  work. 

reral  progress. — ^The  contractors  during  the  month  of  July  were  engaged  over- 
Qg  and  repairing  trestle  and  track,  laying  rails  for  switch  to  track  scales  and 
and  delivered  the  first  stone  of  the  contract  on  the  last  day  of  the  month.  On 
rth  of  August  the  first  pile  was  driven  for  an  advance  at  the  front.  The  stone 
'ed  before  this  date  and  to  the  end  of  August  was  used  in  repair  of  shore  branch 
ther  places,  tl^e  actual  work  at  the  front  commencing  September,  1891. 
September  17,  1891,  the  delivery  of  stone  was  discontinued,  as  that  presented 
ot  np  to  the  specifications.  This  same  month  the  Government  track  scales, 
special  foundation,  was  completed  and  put  in  active  use. 

I  delivery  of  acceptable  sandstone  riprap  recommenced  on  the  26th  of  October, 
and  the  first  granite  block  was  received  on  the  30th  of  the  same  mouth,  but  it 
lot  until  the  11th  of  April,  1892,  that  the  contractors  brought  on  the  work  a 
;k  capable  of  handling  block  from  5  to  10  tons,  and  then  not  of  sufficient  capac- 

overtake  and  keep  up  with  the  work  as  it  advanced. 

peciion  and  examination  of  quarries. — The  first  sUme  delivered  was  from  Ledbet- 
to.  1),  on  tHe  Houston  and  Texas  Central  Railway.  This  quarry  not  furnishing 
iiantity,  a  second  was  opened  a  few  miles  from  the  first  (No.  2),  but  had  to  be 
loned,  aa  it  did  not  come  up  to  weight.  The  contractors  then  moved  their  plant 
larry  Statiop  on  the  Gulf,  Colorado  and  Santa  V4  Railway,  but  early  in  Novem- 
hey  be^an  claiming  inability  to  procure  the  sandstone  riprap  of  the  desired 
[it  and  in  sufficient  quantities  for  the  work.  Their  stat<;inent  being  submitted 
iting,  a  careful  examination  was  undertaken,  and  the  report  made  on  the  23d  of 
mber,  1891,  by  First  Lieut.  W.  C.  Langtitt,  Corps  of  Engineers,  U.  S.  Army,  and 
If. 

neral  inspection. — On  the  arrival  of  the  stone  in  the  contractors'  yard  at  Fort 
t  it  is  luspect-ed  as  to  its  hardness,  touglmesH,  weight,  and  durability.  The 
aess  and  toughness  is  determined  by  the  hammer,  the  weight  by  specific  gravity, 
immersing  a  large  sample  of  stone  of  known  weight  dry  in  a  tank  filled  with 
r,then  catching  and  weighing  the  displaced  wntrr  and  re  weighing  the  sample 
t^e  amount  of  water  imbibed  by  the  sample  is  also  noted*,  wsmg  t\i^  ^^^ca&q 
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gravity  data  and  the  stone's  general  appearance  dnmbility  is  detoroiined,  8upple- 
mented  by  immersing  samples  in  sea-water  and  carefully  noting  di^ttiute^^ratioa  or 
change  of  any  kind.  The  stone  was  also  subjected  to  '*  M.  Brard's  method^-  of  test- 
ihg.  r 

Quarries  and  per  cent  of  stone  received. — ^The  sandstone  riprap  came  in  general  from 
Ledbetter  Station,  on  the  Houston  and  Texas  Central  Railway,  and  Quarry  Station, 
on  the  Gulf,  Colorado  and  Santa  Fe  Railway,  with  a  few  tons  from  Heber  stone 
quarry  shipped  through  Clay  Station,  on  the  Montgomery  branch  of  the  Golf,  Colo- 
rado and  Santa  Fe  Railway.  The  granite  came  fix>m  Granite  Mountain,  on  the 
Austin  and  Northwestern,  controlled  by  the  Houston  and  Texas  Central  Railway. 

Three  quarries  were  opened  at  Ledbetter,  known  as  Ledbetter  No.  1,  which  sent 
7iper  cent  of  sandstone  riprap  received;  Ledbetter  No;  2  (Kruzer)  sent  28iper 
cent;  and  Ledbetter  No.  3  (Wolf  Hill)  sent  7  per  cent;  Quarry  Station  sent  53i  per 
cent ;  and  Clay  Station  4^  per  cent.    Granite  Mountain  had  no  competition. 

General  construction. — ^The  general  construction  has  been  modified  from  time  to 
time,  as  the  exigency  of  the  work  demanded,  but  in  general  it  has  been  carried  on 
as  follows :  The  trestle  is  driven  from  600  to  800  feet  in  advance  over  the  old  mat- 
tress work  and  the  caps,  stringers,  and  rails  properly  secured  by  straps,  bolts,  and 
spikes.  Then  large  sandstone  riprap  is  unloaded  on  each  side  of  tne  track  to  a 
height  of  about  three  feet  from  the  bottom.  In  the  center  and  between  the  mounds 
thus  formed  there  is  unloaded  small  sandstone  riprap  to  the  same  height  as  the 
mound,  the  whole  forming  an  apron  about  three  feet  tnick  with  a  base  of  abont  20 
feet  on  top  of  the  old  mattress  work.  The  trestle  and  apron  are  continued  in  ad- 
vance, and  the  work  which  was  before  an  apron  is  now  brought  up  to  M.  L.  T.,  witii 
large  riprap,  the  small  riprap  being  filled  in  as  before.  This  riprap  slope  is 
straightway  protected  with  granite  block  to  a  little  above  M.  L.  T.  A  bracing 
gang  then  comes  along  and  secures  the  bearing  piles  above  the  ravages  of  the  teredo 
navalis  by  a  system  of  bracing,  which  also  acts  as  an  anchor  and  underpinning. 
Then  the  crest  between  and  around  the  bents  and  under  the  bracing  and  underpin- 
ning is  filled  with  large  and  small  riprap  as  before.  Then,  over  this  riprap  crest  is 
laid  selected  granite  block  so  as  to  conform  as  nearly  as  possible  io  the  required 
cross-section.  The  spaces  between  the  blocks  are  then  filled  with  large  and  small 
riprap  properly  wedging  and  leveling  off  the  crest,  the  whole  presenting  a  com- 
paratively smooth  and  even  surface  to  the  waves. 

In  placing  the  crest  block  and  rehandling  that  which  had  been  unloaded  by  ran- 
dom dumping  a  floating  derrick  has  been  employed  since  the  11th  of  April,  1892.  A 
proper  mechanical  appliance  for  handling  large  block  had  been  promised  early  in 
September,  1891,  and  preparations  had  been  made  for  this  proposed  overhead  derrick 
by  allowing  the  contractors  to  increase  the  length  of  the  trestle  cap,  brace  and  un- 
derpin same  for  the  extra  load  the  pile  bents  would  be  required  to  carry.  This  over- 
head derrick  was  finally  abandoned  after  Yepeated  promises  of  its  arrival.  Its  non- 
arrival  prevented  the  placing  of  riprap  and  large  block  from  going  on  simoltane- 
ously,  and  various  metnods  had  to  be  resorted  to  so  that  the  progress  of  the  work 
should  not  be  retarded ;  but  the  incomplete  work  becoiuing  out  of  all  reasonable 
proportion  to  the  completed  the  contractors  were  required  to  finish  up  a  reasonable 
amount  of  the  work  before  being  allowed  to  carry  the  jetty  further  seaward.  By 
the  first  week  in  July  the  contractors  have  promised  to  have  the  necessary  plant, 
and  it  is  to  be  hoped  that  the  bar  will  be  reached  in  September,  1892. 

Advance  of  worie  during  the  year  on  South  Jetty. — End  of  completed  work  Jnne30, 
1891,  Station  194.  End  of  work  June  30. 1892,  Station  269-|-23,  an  advance  of  7,525 
feet  of  which  4,600  is  5  feet  above  mean  low  tide,  2,200  feet  at,  and  a  little  above 
mean  low  tide  with  723  feet  of  an  apron  3  feet  thick. 


Table  No.  1. — Showing  the  kind  and  amount  of  stone  used. 


Month. 


Jnly 

Aagnst  ... 
Septembi-^r. 
October  ... 
November 
December . 
Janaary . . . 
February  . 
March.. *..- 

April 

May 

June 

Total 


Riprap. 

Cara. 

Blocks. 

31.06 

4, 073. 32 

3, 124. 64 

/.........•• 

1,838.04 

9,053,72 

11, 288.561 

7,875.94 

16, 556. 46 

14. 246. 83 

15, 990. 07 

9, 742. 24 

6,627.64 

3 
97 
214 
226 
516 
324 
520 
307 
833 

46.06 
1,726.03 
4,737.45 
4,553.43 
9,674.57 
7,590.09 
9,741.04 
5.804.37 
6,744.17 

100. 449. 12 

2,540 

50,617.20 

Total 
csn- 


i 

Ml 
130 
63 

m 
no 

1.2ft 

'% 

7tf 


•.»• 
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T'adle  No.  2 — Shmving  quantities  of  atone  v»ed  and  cost  of  same  in  the  workj  and  other 

items  of  expense,  not  including  office  and  inspection  expenses. 


0  to  79+64  r,964  feet). 


Items. 


Hiprap.. 
Bluckfi.. 
KallwRy 
cxtraa.. 


Tons. 


3,067.30 


Cost. 


$7.  514. 89 


Tons, 
per  foot. 


.39 


Cost 
per  foot. 


$0.94 


Total  for  yorir — 
Previoiis  Gocpeu'ditures. 


Grand  total. 


469.87 
283.93 


3. 067. 30 
*44, 259. 96 


8, 266. 69 
144,889.10 


162,657.79 


.39 
*5.56 


.06 
.04 


1.04 
18.13 


19.17 


79+ 64  to  84  +  64  (500  feet). 


Kiprap 

Blocks 

Kailway 

$2U.  50 
17.26 

$0.06 
.03 

Extras 

Total  for  voar , 

46.76 
16, 188. 32 

.09 

Previous  expenditures 

*  5, 908. 81 

*12.00 

32.37 

Grand  total 

16,235.08 

32.40 

■ 

84+64  to  95+64  (1,100  feet). 


Riprap 

Blocks 

Railwav 

$<M.0O 
37.18 

$0. 06 

Extras. 

.03 

' 

Tot,'il  for  voar 

102.88 
28, 924. 19 

.09 

Previoos  exueu'ilitii  roH 

*9.  .VJt.  51 

*8.72 

26.30 

Grand  tot4i1 

29,027.07 

26.39 

95+64  to  107+64  (1,200  feet). 


Kiprap 

KockR — 

SaQw.i  V 

$70.  J^O 
41.45 

$6.U6 

Extras - ' 

.03 

Total  for  v»'ar 

112. 25 
41,126.47 

.09 

Previonit  exnenditure.s 

*13, 094.47 

*10. 92 

34.27 

Gt and  total . 

41,238.72 

34.86 

107+64  to  138+64  (3,100  fc«t). 


Rinran 

Blocks 

Bsllway 

$1K2  M 
107. 09 

$0.06 

Sxizas - r -.--. .... 

.03 

Total  for  vt*ar 

289.90 
215, 978.  54 

.00 

Previons  exDenditures 

*  72. 180.09 

•23.28 

69.67 

Grand  total 

216,268.53 

69.76 

*  Cubic  yards. 
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Table  No.  2 — Showing  quantities  of  stone  tued  and  cost  of  $ame  in  the  warlfand  o^ 

items  ofeacpenee,  ete. — Continaed. 

ISS+M  to  144+12  (548  feet). 


Iteniii. 

Tons. 

Cost. 

Tonf, 
per  foot. 

Coit 
perfouk 

Rtnrap 

BiSckf : :...:...::: :..: :: 

Kailway 

$32.33 
18.92 

HLM 

£ztrasr..r * 1 

.03 

* 

Total  for  vear 

51.25 
39.000.48 

.(« 

Previous  expenaitores 

*r2,667.e2 

•22.93 

7l.» 

Gntnd  total 

39, 120. 73 

71. » 

1                 '  1 

144+12  to  150  (588  feet). 


Riprap 

Blocks .     .. 

1 

j    

Bailway ' 

$34.60 
20.28 

.'!!!!!!!.!<     $).« 

Extras 

::::::;::.!     « 

Total  for  year 

54.97 
34,280.37 

.» 

Previous  expenaitiires 

*12,740.68 

*21.67          58.30 

Grand  total 1 : 

34,835.34 

58.» 



150  to  160  (1,000  feet). 


Riprap  . 
Blot^ks . . 
Railway 
Extras.. 


Total  for  year 

Previous  expenditures. 


Orand  total 


no,  623. 31 


$59.00 
34.55 


93.55 
64,538.59 


54.632.14  ! 


160  to  170  (1,000  feet). 


Riprap... 
Blocks . . . 
Railways 


Total  for  year — 
Previous  expenditures. 


Grand  total. 


$59.00 
47.86 


*19, 679. 77 


106.86 
53,709.19 


53,816.05 


170  to  180  (1,000  feet). 


Riprap.. 
Blocks.. 
Railway 
Extras.. 


$59.00 
47.87 


Total  for  year 

Previous  expenditures *13,285.98 


Grand  total. 


106.87 
38,562.52 


38,689.39 


'13.28 


*  Cubic  yards. 
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2 — Showing  quanUiiea  of  9tone  used  and  cost  of  same  in  the  work,  and  other 

items  of  expense,  etc. — Continued. 

180  to  190  (1,000  feet). 


Items. 

Tons. 

Cost 

Tods, 
per  foot 

Cost 
per  foot. 

387.70 

1949.86 

0.30 

10.86 

59.00 
47.87 

.06 

.05 

r  year ? 

387. 70 
*14,490.87 

1,058.73 
40, 860. 80 

0.39 
*14.49 

1.06 

inditnrciH 

40  86 

otal 

41,917.53 

41.92 

190  to  200  (1.000  feet). 


11, 886. 14 
5.410.07 

$27,761.67 

22,992.80 

2,737.68 

72.66 

11.39 
5.41 

$27.76 
22.90 

2  74 

.07 

r  year.  ...^T-rr 

16, 796. 21 
*8, 531. 53 

53,564.81 
24, 305. 73 

16.80 
*21.02 

53  56 

mditiiTes 

24.31 

r>tal 

77,870.64 

77.87 

• 

200  to  210  (1,000  feet). 


15. 517. 55 
8,698.60 

$37,792.71 

36,969.06 

4, 422. 47 

87.72 

15.52 
8.70 

$37.79 
36.97 

4.42 

.09 

r  vear 

24, 216. 15 

79,271.96 

24.22 

79.27 

210  to  220  (1,000  feet). 


vcir. 


13,774.16 
8.502.71 


22, 276. 87 


$33,474.09 

36, 136. 52 

4, 343. 36 

76.51 


74,030.48 


13.77 
8.50 


22.27 


$33.47 

86.14 

4.34 

.08 


74.03 


220  to  230  (1,000  feet). 


12,641.06 
8,351.00 

$30, 713. 03 

35,491.74 

4,340.00 

71.65 

12.64 
8.35 

930.71 

33.49 

4.34 

.07 

•  Tear .....t.t- , 

20,992.06 

70,616.42 

20.99 

70.61 

J""*  ..........  ..T.T , 

230  to  240  (1,000  feet). 


year. 


14, 224. 90 
8,  493. 19 


22,718.09 


$33, 428. 52 

36, 096. 06 

4,340.00 

70.56 


73,935.14 


14.22 
8.49 


22.71 


$33.43 

36.09 

4.  .34 

.07 


78.93 


*  Cal>io  yard*. 
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Table  No.  2 — Showing  qHantiUet  of  stone  used  andoosi  of  same  in  ike  work,  amd  other  item 

of  expense,  etc, — Contmned. 

•240  to  250  (1,000 feet). 


Tons. 


Tods. 


Biprap... 
Blocks... 
KsUways 
Extras... 


11,556.23 
4,558.55 


Total  for  year. 


16,113.78 


Coat. 


$27,184.37 

10, 373. 82 

4.340.00 

3&61 


50.936l70 


Tons,    I    Cost, 
per  foot  per  foot 


1L53 
4.54 


10.11 


127.18 

11 J7 

4.31 

0.« 


90.B 


*250  to  260  (1,000  feet). 


Biprsp.. 
Blocks. . 
Bailway 
Extras.. 


12,239.22 
4,791.75 


Total  for  year. 


17,030.97 


$38,782.16 

20,364.94 

4,432.07 

32.57 


53,592.34 


12.25 
4.79 


17.03 


138. 7« 

29.37 

4.43 

.Oi 


&3.3 


*2eo  to  209+23  (923  feet)  (723  feet  of  apron). 


Riprap. . 
Blocks  . . 
Bailway. 
Extras .. 


Total  for  year. 


5,655.86 
764.75 


6.420.61 


$13,291.27 

3,250.19 

8,836.56 

22.41 


20,400.45 


6.18 
.83 


6.96 


Sections  starred  thus  (* )  are  complete  only  to  mean  low  tide  and  therefore  subject  to  reritioB 
final  cost. 


{tfJ 


Table  No.  3. — Synopsis  showing  average  cost  per  foot  between  ike  following  sia 


[Cost  per  foot  inolades  railway  and  extras.] 


Statioue. 


From  0  to  79+64 
70+64  to  84+64 
84+64to  05-1-64 
95+64  to  107+64 

107+64  to  138+61 

138+64  to  144+12 

144+12  to  150.... 

150         tolOO.... 

160         to  170.... 

170        to  180.... 

180        to  190.... 

190        to200.... 

aoo        to210 

210         to  220. . . . 

220         to  230.... 

230         to240 

•240         to260 

•250       toaoo 

•200         to  269+23 


Distance. 

TbU 

year 

Feet. 

Pet  foot. 
$L04 

7,964 

500 

.09 

1,100 

.09 

1,200 

.00 

3,100 

.00 

548 

.00 

588 

.09 

1,000 

.00 

1,000 

.U 

1,000 

.11 

1,000 

LOO 

1,000 

53.56 

1,000 

79.27 

1,000 

74.08 

1,000 

70.61 

1,000 

73.93 

1,000 

60.03 

1,000 

63.50 

923 

22.10 

To  date. 


Perfoot, 
$19. 17 
32.46 
26. 39 
34. 36 
69.76 
7L38 
58.89 
54.63 
53.81 
88.67 
4L92 
77.87 
79.27 
74.03 
70.61 
73.93 
60.93 
53.50 
22.10 


Bemarki. 


Shore  connectios. 
Across  old  rbani 


Cl.iy  core 
— ao  — 
— do  - . . . 


Unfinished 

...do 

Unfinished    (79 
feet  of  i^iroB.), 


Sections  starred  thas  (*)  arc  complete  only  to  mean  low  tide  and  therefore  sal^ect  to  revisioB 
final  cost. 

Annual  survey. — The  survey  was  commenced  in  May  and  finished  in  Jnne,  I 
safiicient  field  notes  have  been  plotted  for  the  annual  comparative  chart;  the  * 
chart  will  be  forwarded  as  soon  as  possible. 

By  comparing  the  chart  with  that  of  last  year's  there  is  no  decided  change  in 
curves  of  depths.    The  movement  in  advance  and  recession  can  not  be  definitely 


( 


•9 
0 
0 

0 


Ar 


I2,- 
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nined  as  sometimes  a  few  tenths  of  a  foot  in  depth  will  change  the  location  of  a 
re  in  certain  locations  several  hundred  feet. 

he  onter  bar  has  a  minimum  width  on  crest  between  the  12-foot  curves  of  750  feet, 
[  a  channel  through  the  bar  in  this  location  may  be  looked  for  at  any  time .  This  ten- 
Loy  toward  a  new  bar  channel  is  nearly  in  the  center,  and  between  the  south  and 
posed  north  jetty. 

lie  present  outer  bar  channel  has  the  same  depth  as  last  year,  13^  feet,  at  mean 
'  tide,  with  a  tendency  to  greater  width  of  channel  between  the  13-foot  curves, 
"he  inner  bar  channel  shows  a  tendency  to  a  greater  width  of  channm  between 
navigable  lines,  and  maintains  its  depth,  a'  ^ood  21  feet. 

ince  drst  survey  a  12-foot  trench,  with  a  maximum  depth  of  14  feet,  has  been  de- 
ox>ed  on  the  north  side  of  jetty  from  station  250,  gulfward;  it  is  similar  to  the 
nch  on  the  south  side,  which  maintains  the  same  depth  and  width  as  formerly, 
'he  island  which  appears  on  the  chart  of  1891  south  of  station  150  is  no  longer 
lated,  but  forms  part  of  Galveston  Island.  The  shore  line  in  this  location  has  ad- 
iced  600  feet,  extending  toward  station  170,  running  southwesterly  and  coincid- 
:  with  ihe  shore  line  of  1891  at  Second  street. 

lie  shoal  north  of  the  jetty  between  Fort  Point  Light-House  and  station  190  has 
}  water  on  its  crest  and  is  uncovered  at  lower  low  water,  the  curves  of  depth  sur- 
mding  this  shoal  remain  about  the  same. 

Very  respectfully,  your  obedient  servant, 

E.  M.  Hartrick, 
AssUtant  Engineer. 
d^j.  Chas.  J.  Allen, 

Corps  of  Engineers,  U.  8,  A. 


MMERCIAL  STATISTICS  OF  GALVESTON  HARBOR,  TEXAS,  FOR  FISCAL  YEAR  ENDING 

JUNE  30,  1892. 

Tonnage  of  vessels  and  revenue  collected, 

[From  statement  famished  by  N.  W.  Caney,  esq.,  collector  of  the  port.] 

am  vessels  entered 345 

Ling  vessels  ent^jred - 137 

Total 482 

^m  vessels  cleared ; 342 

Ling  vessels  cle^^red 62 

Total 404 

^  tonnage  of  vessels  entered 587, 216 

^1  tonnage  of  vessels  cleared 547, 110 

Total  tonnage 1,184,326 

^imtof  revenue  collected $161,052.48 

Amount  and  value  of  freight  shipped, 
[From  statement  famished  by  Mr.  Jalias  Range,  president  Galireston  Cotton  Exchange.] 


Articles. 


(1,237,1137  bales) . . 
^n-aeed  cake  and  oil. 
^  auad  wheat 


Tons. 


»i : 

^t^  merchandise . 


287,877 

S2, 114 

23,068 

8,100 

6,974 

5. 778 


ToUl 303,411 


Approximate 
value. 


$44, 565, 000 

1,197,000 

794,000 

729,000 

2, 927. 000 

1,048,000 


51,200,000 


Approximate 

freight 

charges. 


$4, 952, 000 

343,000 

116, 000 

38,000 

91,000 

56,000 


5, 596, 000 


■^^^reaae  of  freight  carried  over  last  vear,  63,393  tons, 
'^^^resse  of  tonnage  of  vessels  over  last  year,  60,406  tons. 
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Comparaiite  statement  of  commercial  atatistiesof  the  port  of  GalrestoM,  TexaSyfor  ik$ 
fiHcal  years  ending  June  30,  1887,  1SS8,  1889,  1890,  1891,  and  1893. 


Years. 

(altered. 

Tensels 
cleared. 

Tonnage. 

1 

* 

\    Total. 

( 

I 

Cotton 

Other 
nier- 

Revenot 

SteamJsailiiig. 

Steam.  HailiDg.'lvntered.  Cleared. 

:                    i 

diM.    » 

1887 

250 
259 
250 
302 
342 
345 

296 
231 
131 
145 
139 
137 

256 
249 
244 
304 
345 
342 

238 
193 
124 
118 
96 
62 

446.711 
447.144 
416,468 
501,695 
544,862 
587,216 

4a,  801  i    ni.512 

Tons. 

Tont. 

1172,  fM 

1888 

432,588 
403,896 
492,677 
529,058 
547,110 

879,732 

820,364 

999,372 

1,073,920 

1,134,326 

2U.m 

1889 

•    >•*••    •    m 

133,  on 

1890 

223.486 

258, 6:18 
287,377 

86.023 

71,9M 

106,094 

131.03 

1891 

174.481 

18y2 

ISLOSa 

U2. 

IMPROVEMENT  OF  SHIP  CHANNEL  IN  GALVESTON  BAY,  TEXAS. 

The  project  for  this  improvement,  adopted  in  1871  and  modified  in 
1877,  consisted  in  excavating  a  channel  at  least  12  feet  deep  and  witb  a 
width  at  bottom  of  100  feet  through  Galveston  Bay  from  Bolivar  Chan- 
nel to  Morgan  Cut,  a  distance  of  about  18.9  miles,  the  average  natural 
depth  in  the  bay  on  the  line  of  this  channel  having  been  about  8J  feet 
at  mean  low  tide. 

This  channel  connects  with  Morgan  Cut  and  Morgan  Canal,  the  works 
of  the  Buffalo  Bayou  Ship-Channel  Company,  the  cut  and  canal  extend- 
ing from  Galveston  Bay,  through  Morgan  Point,  to  San  Jacinto  River. 
(Please  see  map  herewith.) 

The  Buffalo  Bayou  Ship-Channel  Company  agreed,  in  1881,  to  sp 
render  to  the  United  States  its  works  at  Morgan  Point,  together  with 
its  charter  and  the  rights  under  it,  upon  the  completion,  by  the  Gov- 
ernment, of  the  ship  channel  in  Galveston  Bay.  This  channel  was 
completed  by  the  Government  in  July,  1889. 

Congress,  by  act  approved  September  19,  1890,  provided  for  the  ap- 
pointment of  a  commission  of  engineer  officers  to  appraise  the  value 
of  the  company's  works,  and  also  provided  for  the  payment  to  the  com- 
pany of  the  amount  of  the  said  ai)praisement.  The  works  were  taken 
possession  of  by  the  Government  3Iay  4, 1892,  and  the  canal  made  free 
to  navigation. 

For  information  in  detail  concerning  the  acquisition  of  the  works  at 
Morgan  Point,  reference  is  here  made  to  Appendix  U  -to  the  Anni^ 
Eeport  of  the  Chief  of  Engineers  for  the  fiscal  year  ended  June  30, 
1891. 

The  river  and  liarbor  act  of  Congress,  approve^l  September  19, 1^? 
appropriated  as  follows : 

Improving  and  maintaining^  Ship  Channel  in  Galveston  Bay,  Texas,  from  ^|jjjj[ 
Channel,  through  Moi^an  Cnt  and  Morgan  Channel,  constnicted  throagh  Mofg*" 
Point,  to  the  San  Jacinto  River,  $40,000. 

But  application  of  this  appropriation  to  improvement  had  to  be  de- 
ferred until  tlie  works  at  Morgan  Point  should  be  transferred  to  th* 
United  States. 

In  consequence,  operations  foi-  tlie  past  fiscal  year  have  consintetl  *" 
repairing  the  beacons  whicli^nuirktlie  ship  channel,  and  in  making*^* 
amination  and  survey  of  the  channel. 

The  erection  of  the  beacons  was  authorized  by  the  river  and  harWf 
act  of  August  5,  1886. 


' 
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^rk  of  dredging  the  channel,  which  was  suspended  in  1883,  was 
I  in  February,  1888,  and  a  12-foot  channel  oompleted  from  Bol- 
innel  tx)  Morgan  Cut,  July  20, 1889,  since  which  date  no  dredg- 
been  done.  The  average  depth  of  the  excavation  was  13.15 
nean  low  tide. 

5ondition  of  the  dredged  channel  at  the  clo^e  of  June,  1889,  is 
5d  in  the  Annual  Report  for  that  year  as  follows : 

vey  of  the  entire  length  of , the  channel  was  made  in  June  (1889).    It  shows 

deterioration  of  the  channel  through  the  lower  ba^,  where  the  greatest 

time  has  elapsed  since  the  work  was  done.    Considering  the  portion  of  the 

9.93  miles  in  length,  extending  from  Bolivar  Channel  to  Eed  Fish  Bar,  the 

eneth  of  time  which  had  elapsed  since  the  execution  of  the  work  was  ten 

The  average  depth  of  the  bay  before  the  excavation  was  8.63  feet.    The 

iepth  of  the  channel  after  excavation  was  13.15  feet,  making  an  average 

excavation  of  4.52  feet.    The  average  depth  of  the  channel  was  found  in 

e  11.61  feet,  which  shows  an  average  fiU  of  1.54  feet,  or  34  per  cent,  in  ten 

In  my  annual  report  for  1887  I  stated  that  if  the  channel  between  Bolivar 

ind  Red  Fish  Bar  be  maintained  at  the  fuU  depth  of  12  feet  it  will  require 

ral  each  year  of  not  less  than  30  per  cent  of  the  amount  originally  excavated. 

aal  Report  Chief  of  Engineers  for  1887,  page  1420).    These  views  have  been 

firmed. 

tipper  bay  the  average  period  which  had  elapsed  since  the  execution  of  the 
I,  in  June,  only  two  months,  and  no  important  deterioration  was  detected 
rvey. 

• 

Lamination  of  the  channel  made  in  June,  1890,  showed  a  ruling 
f  10  feet,  the  dredged  depth  which  remained  in  June,  1889,  in 
3r  bay  (Bolivar  Channel  to  Red  Fish  Bar),  having  shoaled  40 
;,  while  the  depth  of  excavation  in  the  channel  in  the  upper 
Ml  Fish  to  Morgan  Cut)  had,  in  fourteen  months,  shoals  to  an 
epresented  by  24  per  cent  of  the  original  excavation. 
Lamination  of  the  channel  from  Bolivar  Channel  to  Morgan  Cut, 
me  23, 1891,  disclosed  a  ruling  depth  for  that  distance  of  9  feet, 
*age  depth  being  somewhat  more,  and  the  recent  examination 
the  ruling  depth  to  be  8.6  feet,  the  average  depth  being  9.7 
he  depths  are  those  at  mean  low  tide. 

cquisition  of  the  works  at  Morgan  Point  adds  to  the  Galveston 
annel  the  following: 

MUea. 

!nt,  length 4.8 

!anal,  length 63 

al 5.43 

aling  depth  in  Morgan  Cut,  which  was  originally  dredged  by 
alo  Bayou  Ship-Channel  Company  to  a  depth  of  about  16  feet, 
)ut  7J  feet. 

addition  of  5.43  miles  of  cut  and  canal  to  the  ship  channel  in 
on  Bay,  renders  necessary  an  estimate  for  the  excavation 
out  the  entire  extent  of  24.33  miles  to  obtain  a  depth  of  12  feet 
low  tide,  with  width  of  channel,  at  bottom,  of  100  feet,  and  for 
itenance  of  that  depth,  care  and  preservation  of  revetments,  etc. 
stimated  total  cost  of  the  18.9  miles  of  ship  channel  in  Galves- 
,  as  revised  in  1888,  was  $740,108.22,  in  addition  to  which  the 
30St  of  maintaining  the  width  and  depth,  after  completion  of 
inal  excavation,  was  placed  at  $80,000. 

I'eady  said,  no  dredging  has  been  done  in  the  ship  channel  since 
89.  The  dredging,  which  commenced  in  February,  1888,  was 
:o  an  average  depth  of  13.16  feet,  though  the  quantity  of  material 
ed  below  the  12  foot  depth  waa  not  paid  for,  such  being  the  terms 

Na  92 97 
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of  the  GODtract  under  which  the  dredging  was  done.    The  average  i&pH 
now  in  this  chann^  is  9.7  feet,  as  already  said. 

The  average  depth  in  Morgan  Cut  is  8  feet. 

To  restore  both  channels  to  a  least  depth  of  12  feet,  with  width  at 
bottom  of  100  feet,  will  require  the  excavation  of  about  1,869,995  cubic 
yards  of  material. 

Seven  thousand  three  hundred  and  sixty  linear  feet,  approximately ,  of 
the  banks  of  Morgan  Canal  require  revetment,  and  portions  of  the  banks 
should  be  reliev^  of  the  superincumbent  masses  of  material  thrown 
upon  them  when  the  canal  was  excavated,  and  portions,  also,  of  tbe 
banks  should  be  sloped. 

The  total  cost  of  the  improvement,  including  fences  on  the  right  of 
way,  necessary  small  buildings  for  watchmen  and  other  employes  that 
may  at  times  be  engaged  upon  the  canal^  is  thus  increased  from 
(740,108.22  (which  was  the  estimate  given  in  the  last  Anntial  Report 
for  ship  channel  in  Galveston  Bay  alone)  to  (896,175.44. 

The  amounts  appropriated  and  exx>ended  to  July  1, 1892,  as  well  as 
the  amount  needed  to  complete  the  work  are  given  b^ow. 

The  estimated  annual  cost  of  maintaining  the  dredged  channels  after 
the  excavation  is  completed  is  placed  at  (100,000,  instead  of  $80,000, 
which  was  the  estimate  for  maintenance  before  the  works  at  Morgan 
Point  came  into  possession  of  the  United  States. 

The  ship  channel  is  one  link  in  the  navigation  from  Houston  to  the 
Gulf  of  Mexico,  the  other  links  being  San  Jacinto  Biver  and  Buffolo 
Bayou,  on  which  Houston  is  situated. 

It  is  not  practicable  to  give  exact  statistics  of  the  commerce  through 
the  ship  channel.  Almost  the  entire  floating  commerce  of  Buf^o 
Bayou,  of  San  Jacinto  Biver,  of  Trinity  Biver,  and  of  Cedar  Bayou  is 
carried  through  this  channel.  Commercial  statistics  of  those  streams 
are  given  in  the  annual  reports  of  x>6rtaining  improvements. 

It  is  believed  by  many  of  the  best  inform^  men  of  Houston  that  the 
advantages  to  be  derived  from  enabling  sea-going  ships  to  reach  Hous- 
ton by  way  of  the  ship  channel  and  Buffalo  Bayou  will  be  vastly 
greater  than  the  cost  of  making  and  maintaining  the  channel.  The 
annual  report  of  Buffalo  Bayou  gives  as  full  statistics  of  the  freight 
carried  upon  that  stream  as  could  be  obtained.  It  is  carried  in  barges 
drawing  5  feet  when  fully  loaded  and  towed  by  tugs  drawing  7  feet  and 
less.  These  cross  Galveston  Bay,  but  the  depth  of  water  is  already 
sufficient  for  them.  A  large  proportion  of  this  freight  would  be  loaded 
directly  upon  sea-going  vessels  if  they  visited  Houston.  One  item  of 
shipment  by  water  down  Buffalo  Bayou  from  Houston  during  the  past 
fiscal  year  was  336,654  bales  of  cotton,  an  increase  over  the  shipments 
of  last  year  of  39,062  bales. 

Total  expended  on  this  improvement  to  Jnne  30, 1891 $596, 228^  43 

Total  expended  during  fiscal  year  ending  June  90,  1892 4,  SOS.  73 

Original  estimated  cost  of  this  irork  as  reyised  in  1892 896, 1 15. 44 

Ag^n^gate  amount  appropriated  to  July  1,  1892 586, 500.00 

Amount  expended  to  July  1,  1892 540,831.16 

The  amount  required  for  maintenance  after  the  completion  of  the  origi- 
nal excavation  (annuaUy) 100, 000. 00 

The  work  is  located  in  the  collection  district  of  Galveston.  The  light-houses  on  or 
near  the  line  of  the  work  are  at  Bolivar  Point,  Fort  Point,  Half  Moon  Shoal,  and  Bed 
Fish  Bar.  The  amount  of  reveuue  collected  at  the  port  of  Galyeston  during  the  fiaeal 
year  ending  June  30, 1892,  was  $161,052.48. 


APPKl^DIX   U — REPORT   OF    MA^JOR   ALLEN.  1539 

Abstract  of  appropriaHons  made  hy  Congress  for  improving  ship  channel  in  Galveston  Bay, 

Texas. 
By  act  approved — 

March  3,1875 $25,000 

Augnsti,  1876 72,000 

June  18, 1878 75,000 

March  3,  1879 80,000 

June  14, 1880 60,000 

March  3, 1881 50,000 

By  act  passed  August  2.  1882 94,500 

By  act  of  August  11,  18^ 100,000 

By  act  of  September  19, 1890 40,000 

Total 586,500 

It  is  proposed  to  apply  the  appropriation  of  $40,000  made  by  act  of 
Congress  approved  September  19, 1890,  and  the  balance  of  funds  from 
former  appropriations  to  dredging,  to  construction  of  necessary  revet- 
ment to  the  banks  of  the  canal  at  Morgan  Point,  and  to  maintenance  of 
the  beacons  marking  the  ship  channel. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1894,  is  (200,000,  to  be  applied  to  dr^ging,  construc- 
tion of  necessaiy  revetment  of  canal  banks,  and  care  of  beacons. 

For  detailed  statement  of  work  done  on  survey  of  ship  channel,  please 
see  report  herewith  of  Mr.  Gerald  BagnaU,  Assistant  Engineer. 

Money  statement. 

July  1,  1891,  balance  unexpended $50, 271. 57 

June  30, 18^,  amount  expended  during  fiscal  year 4, 602. 73 

July  1, 1892,  balance  unexpended : 45, 668. 84 

July  1,  1892,  outstanding  liabilities 95. 69 

July  1,  1892,  balance  ayailable 45, 573. 15 

Amount  appropriated  by  act  approved  July  13,  1892 40, 000. 00 

Amount  ayaUable  for  fiscal  year  ending  June  30,  1893. 85, 573. 15 

project 269, 675. 44 

'  June  30, 1894  200, 000. 00 

requirements  of  sections  2  of  river  and 

{    harbor  acta  of  1866  and  1867. 


beport  of  mr.  gerald  uagnall,  assistant  engineer. 

United  States  Engineer  Office, 

Galveston,  Tex.,  June  25, 1892. 

Sir  :  I  have  the  honor  to  make  the  following  report  for  the  ship  channel  for  the 
fiscal  vear  ending  June  30, 1892 : 

Duxing  Jnly,  August,  and  September  the  schooner  AnArevo  Boden  was  engaged  on 
the  maintenance  and  repairs  of  beacons  and  triangulation  stations.  From  September 
until  March  no  work  was  done. 

On  March  1  a  party  was  organized  to  retriangulate  the  bay  from  Galveston  to  Mor- 
gan Point,  mauv  of  the  old  stations  having  been  lost,  and  to  make  a  hydrographic 
survey  of  the  ship  channel  to  Morgan  Beacon.  Owing  to  bad  weather  tiie  party  did 
not  get  started  until  March  9,  and  for  the  same  reason  the  survey  has  progressed  very 
alowly. 

On  May  4  Morgan  Cut  and  Canal  were  formally  turned  over  to  the  United  States, 
ftud  they  were  added  to  the  area  to  be  surveyed. 

At  the  end  of  the  fiscal  year  the  hydrographic  work  was  finished  from  Bolivar 
Channel  to  and  through  Morgan  Canal  and  the  triangulation  nearly  finished.  The 
boundary  lines  of  the  right  of  way  of  the  canal  were  also  laid  out  and  marked  with 
stakes. 
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As  the  sarvey  hat  not  yet  been  plotted  it  is  impossible  to  give  exact  resnlttf,  but  the 
shoaling  of  the  dredged  channel  appears  to  go  on  aboat  at  the  nsnal  rate^  i.  e.,  about 
80  per  cent  of  the  cut  remaining  at  the  end  of  the  last  fiscal  year. 

The  rulinjz  depth  from  Bolivar  Channel  to  Morgan  Beacon  19  8.6  feet,  and  the  aver- 
age depth  9.7  feet,  and  from  Morgan  Beacon  to  Morgan  Canal  the  raling  depth  is 
7.6  feet,  and  the  average  8  feet.  Through  the  canal  the  depth  remains  about  the 
same  as  last  year. 

Yery  respectfully,  your  obedient  servant, 

Gerald  Bagnall, 
Assistant  Enginm. 
Mi^.  Cha8.  J.  Allen, 

Carps  of  Engineers,  U,  8,  A. 


u  3. 

IMPROVEMENT  OF  TRINITY  RIVER,  TEXAS. 

The  Trinity  River  empties  into  Galveston  Bay  through  several 
mouths  or  passes  near  its  northeast  extremity,  about  35  miles  from 
(lalveston.  The  relative  importance  of  the  passes  appears  to  have 
varied  considerably.  The  one  generally  used  by  vessels  of  late  .years 
is  the  Middle  Pass.  The  channel  depth  in  the  river  immediately  above 
the  passes  is  16  feet  or  more.  The  depth  in  the  Middle  Pass  is  9  feet 
or  more.  Opposite  the  mouth  of  each  of  the  passes  is  a  bar,  the  depth 
upon  the  crest  of  that  of  the  Middle  Pass  being  now  3  feet  6  inches. 
The  trade  using  the  river  is  carried  in  sailing  vessels  which  draw  from 
3  feet  to  4  feet  8  inches.  To  accommodate  them  tUere  should  be  a 
channel  5J  feet  to  6  feet  deep. 

It  was  stated  upon  page  539  of  the  Annual  Beport  of  the  Chief  of 
Engineers  for  1871,  that  Pass  A,  or  the  Southeast  Pass,  was  excavated 
by  the  Government  in  1865  to  facilitate  the  supply  of  fuel  to  the  troops 
stationed  in  Galveston.    This  improvement  was  subsequently  obliterated 
by  natural  causes.    In  1880  a  channel  was  dredged  across  the  bar  at  the 
mouth  of  Middle  Pass,  its  length  being  4,800  feet,  its  average  vi<^^ 
110  feet,  and  its  least  depth  5J  feet,  the  amount  of  material  remove^ 
being  47,300  cubic  yards.    (See  Annual  Eeport  Chief  of  Engineers  l&^^ 
page  1,341.)   This  channel  was  also  obliterated  by  natural  causes.  In  tl»^ 
winter  of  1884  and  spring  of  1885  a  channel  was  again  dredged  throng 
the  bar  at  the  mouth  of  Middle  Pass  to  a  least  depth  of  6  feet,  i*® 
length  being  3,750  feet.    A  wooden  revetment  was  placed  upon  t*^* 
west  side  of  the  channel  for  a  length  of  2,775  feet,  and  upon  the  e^^^ 
side  for  a  length  of  1,280  feet,  the  object  of  whichrwas  to  prevent  tl^ 
excavated  material  deposited  near  by  from  flowing  back  into  the  c*^^ 
The  Annual  Report  for  1887  stated  that  the  channel  had  shoaled   '•^ 
some  places,  that  additional  dredging  was  needed,  and  that  the  i^^^^  j^ 
ment  required  repairs  and  extension.    The  cost  of  the  necessary  wo^' 
was  estimated  at  $25,000.  ^^ 

An  appropriation  of  $12,500  for  continuing  the  improvement  havi^^^ 
been  made  in  the  river  and  harbor  act  of  August  11, 1888,  a  survey  v^^ 
undertaken  in  April  following  to  a^scertain  the  condition  of  the  bar  a^*^ 
<if  the  works  executed  for  its  improvement  in  1884-'85. 

The  condition  of  the  old  works  and  bar,  as  found  from  that  survey^ 
stated  as  follows  in  the  Annual  Report  for  1889: 


The  channel,  thongh  not  ohl iterated,  has  shoaled  considerably,  and  had  a  f^r^, 
de]>tb  at  one  jioiut  of  only  3  feet  2  inches.    The  west  revetment  is  in  fair  oondil:***^ 
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lor  » length  of  1^800  feet  ftom  its  apstream  end,  the  remaining  975  feet  being  much 
damaged.  The  east  revetment  is  in  good  condition  for  a  length  of  300  feet  from  its 
downstream  end ;  of  the  remainder  only  the  piles  remain.  Evidence  of  the  action  of 
l^e  teredo  is  found  in  the  downstream  end  of  the  west  revetment,  but  for  most  of  the 
distance  the  wood  appears  to  have  beeu«protected  by  the  presence  of  fresh  water. 

From  the  results  of  the  survey  it  appeared  best  to  construct  two  par- 
allel jetties  of  timber^  to  extend  from  the  mouth  of  the  middle  pass 
across  the  bar  and  into  6  feet  depth  of  water  in  Galveston  Bay,  and  to 
dose,  by  means  of  submerged  dams  or  sills,  the  other  principal  passes, 
the  jetties  to  be  placed  about  275  feet  apart  and  to  have  a  total  length 
of  15,350  feet;  the  length  of  the  west  jetty  to  be  7,750  feet,  and  that  of 
the  east  jetty,  7,600  feet;  as  much  of  the  old  work  as  might  be  service- 
able to  be  embodied  in  the  west  jetty. 

Gnie  total  cost  of  the  foregoing,  including  removal  of  so  much  of  the 
east  revetment  as  mi^ht  remain  after  completion  of  the  work,  was 
placed  at  $55,000.  This  plan  and  estimate  was  approved  in  1889.  Add- 
ing to  the  foregoing  sum  the>amounts  expended  for  dredging,  etc.,  under 
former  appropriations  the  revised  estimated  cost  of  the  improvement 
was  brought  up  to  (89,500. 

Under  the  appropriation  made  by  act  of  August  11, 1888, 3,269  linear 

feet  of  west  jetty  were  built.    The  result  of  the  work,  as  stated  in  my 

last  annual  report,  was  a  slight  deepening  in  the  channel  running  par- 

rilel  with  the  line  of  new  jetty,  an  increase  in  depth  on  tlie  bar  of  about 

4  inches,  and  a  straighteumg  of  the  channel,  making  the  crossing  of 

the  bar  easier  than  it  was  before  the  improvement  commenced  in  1889. 

Congress,  by  act  approved  September  19, 1890,  approx)riated  $10,000 

for  continuing  the  improvement.    This  sum  was  applied  to  construction 

of  1,360^  linear  feet  of  west  revetment,  sufficient  to  join  it  to  the  old 

revetment,  and  to  repairs  of  such  portions  of  the  old  west  revetment  as 

might  be  utilized  in  the  work,  and  to  contingencies. 

Tbe  repairs  were  made  by  hired  labor.  The  construction  of  1,360J 
feet  was  by  contract  entered  into  with  J.  J.  Atkinson,  of  Houston.  The 
(contract  closed  June  30, 1891. 

Work  during  the  fiscal  year  ending  June  30, 1892 : 
The  repairs  to  the  old  west  revetment,  begun  in  May,  1891,  were  com- 
pleted in  July,  adding  lo  the  improvement  1,530  feet  of  effective  jetty, 
riiese  repairs  were  made  by  hired  labor. 

The  aggregate  of  completed  west  jetty  is  therefore  6,159  feet. 
During  the  month  of  June  past  the  heads  of  the  piles  in  the  jetty 
?^^re  protected  by  a  coating  of  tar  and  river  sand. 

^he  depth  on  the  bax  remains  practically  the  same  as  it  was  last 
f^i^Sy  viz,  3^  feet  at  mean  low  tide. 

^he  amount  required  to  complete  the  work  is  $32,500,  which  can  be 
[►iTOfttably  expended  during  the  fiscal  year  ending  June  30, 1894. 

^or  an  account  in  detail  of  the  work  of  the  past  fiscal  year,  reference 
s  xnade  to  the  report,  herewith,  of  Mr.  Gerald  Bagnall,  assistant  en- 
r»»eer. 

-A.  special  agent  was  employed  during  the  year  to  keep  a  record  of 
^^  commwce  and  tonnage  of  the  river.  Statistics  compiled  from  his 
'^Poirt  are  herewith.  It  appears  from  the  comparative  statement  of 
*^^stics  that  the  shipment  of  freight  during  the  past  fiscal  year  is 
*'^*&litly  less  than  that  for  the  preceding  year. 

^^^Uit  expended  to  include  June  30,  1891 $52,822.21 

****^^Uit  expended  during  the  past  fiscal  year 3, 297. 47 

Total  expended  upon  the  improvement  to  include  June  30,  1892.. .    56, 119. 68 
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AB8TBACT  OF   APPROPRIATIONS  MADS  BT  GONORSS8  FOR  IMPROVING  TRINTT  RITX 

TKJLAB* 

By  act  approved — 

June  18, 1878 $10, 

March  3,  1879 • 2, 

June  14, 1880 4, 

March  3,1881 - 10, 

By  act  passed  August  2,  1882 8, 

By  act  of  August  11,1888 12, 

By  act  approved  Septemher  19,  1890 10, 

Total... 67, 

Of  this  amount,  the  sum  of  $7,500  was  expended  in  1882  in  removiz^:^ -^ 
obstructions  between  Liberty  and  the  mouth  of  the  river. 

It  is  proposed  to  apply  the  balance  of  funds  towards  keeping  the  wop^;^ 
in  repair. 

The  sum  of  $32,500  can  be  profitably  expended  during  the  fiscal 
ending  June  30, 1894,  in  completing  the  work. 

The  work  is  located  in  the  collection  district  of  Galveston.    The  nearest     _ 
house  is  at  Red  Fish  Bar.    The  amount  of  revenue  collected  at  the  port  of  Galveston 
for  the  fiscal  year  ending  June  30, 1892,  was  $161,052.48. 

Money  statement. 

July  1, 1891,  balance  unexpended 14^177. 

June  30, 1892,  amount  expended  during  fiscid  year 3,297. 


July  1, 1892,  balance  unexpended 

July  1, 1892,  outstanding  liabilities  .  2 86. 

July  1, 1892,  balance  available 794. 

Amount  appropriated  by  act  approved  July  13, 1892 10^  000. 

Amount  available  for  fiscal  year  ending  June  30, 1893 10^794. 

'Amount  (estimated)  required  for  completion  of  existing  project 2^  500. 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  22, 500. 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


bbport  of  mr.  osrald  bagnall,  assistant  bnonncer. 

United  States  Enginssr  Otficb, 

ChalvetUm,  Tex,,  June  ff ,  ISSI^-^ 

Sir:  I  have  the  honor  to  make  the  following  report  on  the  improvement  at  ^e^^ 
mouth  of  Trinity  River,  Texas,  for  the  fiscal  year  ending  June  30,  1892:  ^ 

The  repairs  on  about  1,176  feet  of  the  work  of  1884-'85,  which  had  been  ab-^^*** 
three-fourths  done  at  the  end  of  the  last  fiscal  year,  were  completed  in  July- 

During  the  same  month  55  new  sheet-piling  were  driveu  in  the  work  of  1890  and 
in  the  work  of  1884-^85,  completing  the  repairs  on  the  latter  to  a  distance  of  1,530 : —    ^ 
f^om  its  inner  end.    Over  all  this  repaired  portion  two  new  top  stringers  were  1P^ 
on  immediately  under  the  old  ones  and  the  lower  ones  replace<l  over  a  great  P^^]^*^ 
of  the  length,  the  whole  being  well  bolted  with  three-fourths  inch  and  one-half  i*»*^ 
bolts.    The  heads  of  the  piles  of  the  work  of  1890  were,  at  the  same  time,  given  * 
coat  of  tar. 

In  order  to  make  these  repairs  it  was  necessary  to  hire  a  barge  with  a  steam  p^^ 
driver  and  blacksmith  shop,  for  which  a  compensation  of  $15  a  day  was  paid. 

On  the  30th  of  July,  the  repairs  having  been  completed  as  far  as  the  old  work  i*^ 
considered  worth  repair!  tig,  tne  force  was  transported  to  Galveston  and  paid  off.     . 

In  June,  1892,  it  having  been  found  that  some  of  the  piles  of  the  work  of  1890  ]ij|^ 
commenced  to  decay,  it  was  considered  advisable  to  protect  them  further  and  »* 
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of  the  piles  and  the  sheet-piling  of  the  work  of  189(>-'91  were  accordingly 

a  coating  of  tar  and  sand. 

he  close  of  the  fiscal  year  ending  June  30,  1892,  the  depth  over  the  bar  at  the 

I  of  the  river  was  practically  the  same  as  at  time  of  last  survey. 

Yery  respectfully;  your  obedient  servant, 

Gebald  B  AON  all, 

Aasietant  Engineer. 

.  CHAS.  J.  ALLEN; 

Corps  of  Engineers,  V.  S.  A, 


brcial  statistics  of  trinity  river,  texas,  for  the  fiscal  tear  ending 

June  30,  1892. 

C  Compiled  firom  reports  rendered  by  Special  Agent  T.  A.  Kilgore,  of  WalUsville,  Tex.] 

i«1b  using  the  river^  30 ;  26  sailing  vessels  and  4  barges.  Length  on  deck,  32 
»  120  feet^  draft,  2  feet  8  inches  to  5  feet  6  inches;  tonnage,  6  tons  to  150  tons; 
oade  during  the  year,  1,100;  total  tonnage,  13,994  tons. 

Amount  and  value  of  freight  transported. 


Articles. 


mert'liuDdij^e 
cjtal 


Tons. 


87 

8,753 

7M 


9,584 


Approz* 
imate 
value. 


$8,868 
28,208 
26,734 


61,810 


Approx- 
imate 
freight 

charges. 


$179 
9,947 
2,023 


13,049 


Ba.fle  since  last  year,  370  tons. 

w^ative  statement  of  commercial  statistics  of  Trinity  River ,  Texas,  for  the  fiscal  years 
ending  June  SO,  1888,  1889, 1890,  1891,  and  1892. 


t 

u 


i 


No. 
32 
36 
33 
30 
30 


t 


a 


Tut. 
66 
65 
80 
80 
120 


a 


Feet, 
4.7 
4.5 
5.5 
5.5 
5.6 


I 

I 

a 


Tont. 
32 
32 
80 
80 
150 


I 
a 

.»< 

u 

H 


No. 

1.217 

1,3:{0 

1,221 

1,115 

1,100 


3 

I 

•a 


Tons. 
15,958 
W,737 
nj,887 
15, 733 
13,994 


Transported. 


I 

o 
O 


Ton*. 

226 

148 

102 

38 

37 


I 


Ton9. 
11,863 
10. 872 
10,906 
0.364 
8,753 


as 


Ton». 
855 

1, 159 
719 
552 
794 


-a 


o 
H 


Tons. 
12,944 
12.179 
11,727 
9,954 
9,584 


s  S 
"3  (« 


$88,704 
75,902 
46,347 
47,034 
61,810 


.a 


o 


$17,027 
17,276 
14,249 
13,582 
13,049 


U  4. 

IMPEOVEMENT   OF  CEDAB  BAYOU,  TEXAS. 


Survey  of  this  locality  with  view  to  removal  of  the  bar  at  the 
h  of  the  bayou  was  made  in  1889,  in  accordance  with  the  reqnire- 
s  of  sections  13  and  14  of  the  river  and  harbor  act  of  Congress  of 
i8t  11, 1888.  The  results  wera  embodied  in  a  report  published  in 
ie  Ex.  Doc.  84,  Fifty-first  Congress,  first  session. 
Hgress,  by  act  of  September  19, 1890,  appropriated  as  follows: 

>tt>ving  Cedar  Bayou,  Texas,  by  removal  of  bar  at  the  mouth  of  said  bayou 
6  it  emptiee  into  Galveston  Bay :  completing  improvement^  eighteen  thousand 
uudred  and  fifty  dollars. 
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This  sum  was  the  estimated  cost,  in  the  report  above  referred  to^,  of 
dredging  a  channel  100  feet  wide  to  afford  a  depth  of  5  feet  at  iLiean 
low  tide,  and  of  protecting  the  cut  on  each  side  from  action  of  wares 
and  currents  by  walls  or  revetments,  which  would  serve  idso  to  main- 
tain  dredge  spoil  in  place.    The  material  for  revetment  that  then  seemed 
advisable,  on  account  of  cost,  was  timber,  it  appearing  from  statements 
made  to  this  office  that  fresh  water  from  the  bayou  and  San  Jacinto  River 
would  temper  the  salt  water  sufficiently  at  the  mouth  of  the  bayou, 
excepting  during  severe  drought,  to  reduce  the  activity  of  the  teredo, 
and  to  thus  make  it  probable  that  timber  revetment  could  be  relied 
upon  to  last  for  a  number  of  years  at  that  locality.    In  December,  1890, 
however,  I  made  a  personal  examination  of  the  locality,  going  up  the 
bayou  for  about  3  miles.    I  found  the  bayou  water  for  that  distance 
fiiU  as  salty  a«  was  the  water  of  Galveston  Bay.    This  fact  induced  me 
to  recommend  that  the  walls  be  built  of  brush  and  stone  instead  of 
timber,  incorporating  with  the  material  a  considerable  portion  of  dredge 
spoil.    Brush  under  such  circumstances  is  expected  to  resist  action  of 
the  teredo  much  better  than  unprotected  timber  would. 

It  was  found  that  the  cost  of  brush  and  stone  waUs  or  revetment 
would  exceed  by  about  $9,000  that  of  timber  revetment,  as  estimated 
in  the  report  of  the  survey  of  1889.  In  that  report  the  probable  neces- 
sity of  occasional  redredging  was  stated  in  the  following  words: 

Some  additional  dredging  may  occasionaUy  be  required  at  the  entrance  to  and  in 
the  channel  in  order  to  maintain  tl<e  depth. 

For  such  dredging  it  was  estimated  in  the  Annual  Eeport  for  1891 
that  $5,000  should  be  available  when  needed.  This  item,  added  to  that 
required  for  completing  the  revetment,  the  sum,  amountiug  to  (14,000, 
was  given  in  the  last  Annual  Eeport  as  the  sum  that  could  be  advan- 
tageously appropriated  for  the  fiscal  year  ending  June  30, 1893.  The 
revised  estimate  of  cost,  then,  was  $32,150. 

The  project  for  the  improvement,  approved  May  12, 1891,  provides 

,  for  dredging  to  afford  a  depth  of  5  feet  at  mean  low  tide;  the  width  of 

out  about  IW)  feet.    And  for  revetment  walls,  jetties  in  fact  of  brush 

and  stone  mattress,  with  more  or  less  dredge  spoil  incorporated  with 

the  material,  the  jetties  to  rise  2  to  2^  feet  above  mean  low  tide. 

Proposals  for  performance  of  work  under  the  appropriation  of  Sep- 
tember 19,  1890,  were  invited  through  public  advertisement,  dat^ 
June  25, 1891.  At  the  opening  of  proposals  July  25, 1891,  A.M.  iShan- 
non  &  Go.  were  the  lowest  bidders,  and  a  contract  with  them  was 
entered  into  by  the  United  States.  (Please  see  abstract  of  proiK>sa]B 
herewith.) 

The  work  commenced  September  14, 1891,  to  be  completed  by  Janu- 
ary 15  following.  An  extension  of  time  to  February  15  was  granted 
the  contractors,  but  the  contract  was  not  completed. 

Completion  of  the  work  under  the  appropriation  of  1890  was  tiien 
undertaken  in  March,  1892,  by  hired  larbor  and  purchase  of  materials 
and  procurement  of  dredging  in  open  market. 

By  the  close  of  the  fiscal  year  there  had  been  completed  the  follow- 
ing: 

By  contract:  509.44  cords  of  brash  mattress  in  place;  1,568.23  cubic  yards  of  stoiw 
in  place. 

IBy  hired  labor  and  purchase  of  mat^rihls  and  procurement  of  dredging  in  open 
market:  324  cords  of  brush  mattress  in  place;  710  cubic  yards  of  atone  m  place; 
10,350  cubic  yards  of  dredging. 


APPENDIX   U — REPORT   OF   MAJOR  ALLEN.  1545 

The  total  of  work  accomplished  daring  the  fiscal  year  was : 

Colbic  yards  of  dredging 10, 350 

Cords  of  brush  mattress  work  iii  place 833. 44 

Cubic  yards  of  stone  in  place 2^^278.23 

The  resulting  dredged  channel  is  1,840  feet  long  by  64  feet  in  widtli 
and  5  feet  ruling  depth  at  mean  low  tide,  though  the  ruling  depth  at 
present  over  the  approaches  to  the  cut  is  4  feet.  The  material  exca- 
vated below  the  depth  of  5  feet  at  mean  low  tide  was  not  to  be,  and 
was  not,  paid  for. 

The  original  ruling  depth  on  the  bar  at  mean  low  tide  was  3  feet. 

Completion  of  the  work  requires  the  construction  of  about  2,200 
linear  feet  more  of  brush  and  stone  wall  and  the  dredging  of  about 
1,900  linear  feet  more  of  channel. 

For  details  of  the  work  please  see  report,  herewith,  of  Mr.  B.  B. 
Talfor,  assistant  engineer. 

Commerdal  statistics  compiled  from  statements  of  Messrs.  E.  McLean 
and  W.  O.  Jefrey  &  Bro.  are  herewith.  It  appears  from  the  compara- 
tive statement  of  statistics  that  the  shipment  of  freight  during  the  past 
fiscal  year  is  792  tons  greater  than  for  the  previous  year. 

Amount  expended  during  the  past  fiscal  year,  $13,258.22. 

Ahstraot  of  appropriaiiatu  made  hy  Congress  for  improving  Cedar  Bayou,  Texas, 
By  act  approved  September  19,  1890 $18,150 

The  sum  of  $14,000  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30, 1894,  in  dredging  and  construction  of  brush  and 
stone  walls. 

The  work  is  located  in  the  coUection  district  of  Galveston.  The  nearest  light- 
honse  is  at  Bed  Fish  Bar.  The  amount  of  revenue  collected  at  the  port  of  Galveston 
for  the  fiscal  year  ending  June  30, 1892,  was  $161,052.48. 

Money  statement. 

July  1, 1891,  balance  unexpended $18, 150. 00 

June  ^,  1892,  amount  expended  durin^i^  fiscal  year 13, 258. 22 

July  1, 1892,  balance  unexpended 4,891.78 

July  1, 1892,  outstanding  UabiHties 2,918.10 

July  1, 1892,  balance  available 1,973.68 

Amount  appropriated  by  act  approved  July  13, 1892 14, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 15, 973. 68 


Ahstract  of  proposals  for  improving  Cedar  Bayou,  Texas,  received  in  response  to  adver^ 
tisement  dated  June  S5,  1891,  and  opened  July  S5,  1891,  at  Galveston,  Tex,,  hy  Maj, 
Charles  J.  Allen,  Corps  of  Engineers, 


No. 

Name  and  address  of  bidder. 

Dredgine 

25,000cablc 

yards, 

per  yard. 

Brash 

mattress 

in  place 

(550  cords) 

per  cord. 

Stone 

in  place 

(3,200  cubic 

yards), 

I>eryard. 

Amount. 

1 

Charles  Clark.  GalTeston.  Tex 

^     Cents. 
28 
24 

$7.00 
6.00 

#2.60 
2.50 

$18, 850. 00 

*2 

A.  IS..  Shannon  St  Co..  Galveston  Tex 

17, 300. 00 

*No.  2  lowest ;  acceptance  recommended. 


Amount  available,  $15,000  of  the  $18,150  appropriated  by  act  of  September  19, 


id0O. 
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beport  of  mb.  r.  b.  talfok,  assistant  enqinesb. 

United  Sxates  Enoibeb  Officb, 

Galveston,  Tex.^  June  S()y  1890. 

^ir:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  im- 
provement of  Cedar  Bayou  Bar,  Texas,  for  the  fiscal  year  ending  June  90, 1892: 

The  project  for  improvement  was  to  dredge  a  channel  through  the  bar  100  feet  bot- 
tom -^dth  to  a  depth  of  5  feet  at  mean  low  tide,  the  material  to  be  excavated  to  1m 
deposited  on  and  behind  retaining  walls  made  oi  brush  and  stone.  The  whole  work 
to  be  done  by  contract.  The  contract  was  awarded  to  A.  M.  Shannon  &  Co.,  who 
began  Operations  September  14,  1891.  * 

Construction  of  north  jetty. — The  first  mat  was  laid  on  the  lineof  north  jetty  Sep- 
tember 22,  1891,  the  last  one  October  29, 1891,  making  the  north  jetty  atotallength 
of  1,088  feet.  Shore  connection  was  made  by  digging  a  trench  50  feet  long  by  6  net 
wide  by  3  feet  deep  at  the  extreme  inner  end,  and  the  trench  filled  with  a  ud- 
gle  row  of  fascines.  1  foot  in  diameter  covered  with  st^ne  and  replaced  earth. 
Eighteen  mats,  12  feet  by  24  feet  by  1  foot,  constructed  of  an  upper  and  lower  gril- 
lage of  poles,  between  which  a  filling  of  fascines  9  inches  in  diameter  was  placed, 
these  fascines  being  made  of  straight  live  brush  tightly  bound  at  3-foot  intervak 
Fourteen  of  these  12-foot  by  24-foot  by  1-foot  mats  were  crowned  with,  a  row  of 
fascines,  three  under  with  one  on  top,  giving  an  additional  height  of  2  feet  to  the 
center  of  jetty. 

From  the  eighteenth  mat  out,  a  lower  course  of  nineteen  mats  18  feet  by  32  feet  by  i 
foot  were  placed,  on  which  was  an  upper  course  of  12-foot  by  24-foot  by  1-foot  mat^ 
breaking  joints  with  lower  course.    At  the  outer  end  of  this  jetty  one  mat  24  feet  by 
48  feet  by  1  foot  was  placed ;  1,(^.01  cubic  yards  of  stone  were  used  for  sinking  an^ 
coping  the  entire  length  of  this  jetty,  giving  a  height  of  2^  feet  above  meanlo*^ 
tide. 

Construction  of  south  jetty. — First  mat  18  feet  by  32  feet  by  1  foot  was  laid  wi't^ 
its  inner  end  on  shore  October  30.    This  bottom  course  of  mats  is  18  feet  by  32  fb^^ 
by  1  foot,  and  the  top  course  is  of  12  feet  by  32  feet  by  1  ifoot,  overlapping  and  brea^^' 
mg  joints  with  lower  course.    The  inner  portion  of  this  jetty  (776  feet  from  shor^) 
is  built  as  described,  and  ballasted  with  stone  to  a  height  of  about  1  foot  above  me^^^ 
low  tide.    At  this  point  (776  feet  from  shore)  a  gap  400  feet  was  left  over  the  (pM.^ 
channel  crossing  the  bar.    This  channel  was  finally  closed  June  10,  1892,  after  t9^^ 
new  channel  was  opened  by  dredging.  ^ 

From  the  gap  out  there  were  placed  twenty-eight  18-foot  by  32-foot  bottom  i 
two  top  mats  12  feet  by  32  feet,  the  remaining  mats  being  crowned  with  six  32-foot : 
cines  each  (four  below  and  two  on  top),  giving  a  cross-section  of  nnifoim  slope 
stone  coping. 

Dredging. — On  October  30  the  contractors  began  dredging  operations  near  the  g^ 
with  a  barge  fitted  up  with  a  suction  apparatus.    Alter  six  weeks'  trial  this 
abandoned,  as  the  required  depth  could  not  be  obtained,  the  suction  not  being  a1 
to  dislodge  the  stiff  clay  bottom  underlying  the  soft  material  on  top. 

On  January  4, 1892,  the  contractors  placed  an  Osgood  dipper  dredge  with  a 
derrick  to  assist  the  work,  dredging  from  the  outer  end  of  north  jetty  in,  the  d^^ 
rick  being  ubed  to  convey  and  deposit  the  dredged  material  to  and  behind  the  soc*.'^  " 
jetty,  or  to  the  required  distance  from  the  edge  of  cut  as  prescribed  in  specificatioK*^ 
Very  little  was  done  by  this  plant,  owing  to  the  lack  ol  necessary  supplies  nee""  """^ 
for  the  running  of  same.  This  and  the  jetty  work  were  finally  abandoned  by 
contractors  on  February  13,  1892. 

On  April  24,  1892,  active  operations  were  again  resumed  under  the  direction  of 
U.  S.  Engineer  Department.    A  contract  was  made  with  Capt.  J.  J.  AtkinsoiB^ 
dredge  a  channel  60  feet  wide  by  5  feet  deep  at  mean  low  tidb.     To  attain  this  ~ 
(5  feet)  across  the  shoal  a  total  of  13,993  cubic  yards  were  taken  out  on  this  cut*, 
which  the  contractors  received  payment  for  10,350  cubic  yards,  being  the  amoua'^ 
material  removed  to  the  5-foot  depth ;  the  excess,  3,643  cubic  yards,  was  due  to 
draft  of  his  dredge  (4  feet),  and  an  allowance  for  low  tides  on  the  bar,  on  which  ~ 
was  but  2  feet  at  mean  low  tide. 

The  south  edge  of  the  cut  is  57  feet  from  the  axis  of  the  south  jetty,  leaving  a 
of  48  feet  between  jetty  and  edge  of  cut.     The  average  depth  done  by  drrage  ^^*^ 
about  6i  feet  below  mean  low  tide,  with  an  average  bottom  width  of  64  feet.    A^  ^^ 
of  from  one-half  to  1  foot  has  taken  place  on  the  south  side  of  the  cut,  due  to  the  or^^^' 
wash  of  the  material  dumped  behind  and  south  of  crest  of  south  jetty.    This  diUJ'l' 
when  first  placed  reached  a  height  of  about  6  feet  above  water  surface,  and  is  b«iOj^ 
gradually  washed  down  by  the  action  of  the  waves,  the  largest  portion  of  which  ^-^ 
carried  back  from  the  jetty  by  the  receding  wave  or  undertow  for  a  distance  v»0'* 
iug  from  40  to  100  feet,  according  to  the  size  and  height  of  dump.     (See  cross  sectw^* 
of  cut.) 

Work  renamed  under  the  direction  of  the  Engineer  Department,  U,  S.  A, — Thecontrs*** 
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ailed  to  complete  the  work  after  an  extension  of  one  month's  time  (Jan- 
F'ebraary  15^  1892),  and  having  abandoned  the  work,  the  Department 
itrol;  material  was  purchased  in  open  market  and  work  commenced  April 
ih  a  force  of  13  men,  all  told. 

9)  1892y  the  last  ooustmction  work  under  the  present  appropriation  was 

the  placing  of  92.19  cubic  yards  of  rock  at  the  outer  end  of  the  south 

e  a  number  of  working  days  were  lost  during  the  time  between  April  24 

f  owing  to  high  southei^tc^ly  winds  and  rough  seas. 

ght  18-foot  by  32-foot,  one  18-foot  bv  18-foot,  and  two  12-foot  by  32-foot 

mk,  and  one  hundred  and  ninety-eight  32-foot  fascines  for  crowning  were 

>uth  jetty,  extending  it  528  feet  more  than  was  expected.    This  additional 

the  south  jetty  was  due  to  the  fact  that  the  upper  course  of  12-foot  by 

to  extend  over  the  shoal  a  distance  of  about  1,000  feet,  was  dispensed 

ing  to  your  instructions,  the  material  thus  saved  from  the  upper  course 

0  extend  the  lower,  and  a  crowning  of  fascines  described  above  substituted, 
length  of  the  south  Jetty  is  2,371  feet,  of  which  the  contra<!tor8  put  in 
g  feet  of  the  lower  course  of  18-foot  by  32-foot,  776  feet  of  the  lower  course 
bur  12-foot  by  32-foot  mats,  and  208  running  feet  of  four  fascines  on  each 
ming.  On  top  of  the  1,425  feet  of  the  south  jetty  there  were  placed  by  the 
479.Z2  cubic  yards  of  stone,  and  an  additional  distribution  of  350  cubic 
ubsequently  placed  over  this  portion  to  bring  the  top  to  an  average 
foot  above  mean  low  tide.  On  the  528-foot  extension  of  the  south  jetty, 
feet  of  mattress  work  to  fill  the  gap  over  the  old  channel,  a  total  of  360 

of  stone  was  placed,  making  a  total  placed  by  the  Department  of  710 

,    At  the  outer  end  oi  both  jetties  a  larger  quantity  of  stone  was  placed 

other  part  of  the  work.    This  was  done  to  secure  the  stability  of  the 

1  of  scour  around  the  ends. 

•On  entering  the  new  channel  from  the  bay  a  red  beacon  isplaced  at  the 
rath  jetty  and  a  black  one  at  the  end  of  the  north  jetty.  These  beacons 
pine  lumber  10  by  10  inches  by  18  feet,  and  4  by  4  inches  by  25  feet,  with 
In  diameter  at  the  tops,  and  are  thus  erected :  The  10  by  10  inches  by  18 
^ith  edges  chamfered  are  hauled  down  by  a  watch  tackle  into  the  soft 
iron  water  pipe  12  inches  in  diameter  and  6  feet  long  is  then  slipped 
by  lO-inch  piece  and  then  sunk  into  the  bottom  about  2  feet,  the  space 
)  timber  ana  iron  being  filled  with  cement  to  protect  the  timber  from  the 
the  10  by  10  inches  the  4  by  4  inches  is  bolted  with  two  16  by  f  inch  iron 
making  a  splice  of  8  feet.  On  top  of  each  4  by  4  inches  a  ball  is  made  of 
3  inches,  its  centerpiece  being  6  feet  long,  nailed  on  top  of  the  4  by  4 
t  angles  to  each  other,  forming  a  sphere.  The  south  jetty  beacon  was 
and  the  north  beacon  black.  A  row  of  stakes  200  feet  apart  marks  each 
lew  channel. 

rnt  to  navigation. — Since  the  opening  of  the  new  channel  vessels  engaged 
1  trade  now.  take  fdll  loads,  when  heretofore  their  loading  was  governed 
the  depth  of  water  on  the  bar  (3  feet  at  mean  low  tide),  on  which  they 
letained  fr^m  one  to  fourteen  days.  The  following  letter  from  Mr.  F.  C. 
yer  of  the  schooner  Dolphin,  states  the  advantages  derived  from  the  im- 
aade: 

Cedar  Bayou,  Tkx.,  June  £8, 1899, 

:  I  take  great  pleasure  in  saving  that  the  improvement  made  on  Cedar 
>y  your  Department  has  resulted  in  giving  us  a  free  passage  in  and  out  of 
Heretofore  we  have  been  from  one  to  fourteen  days  on  the  bar.  Before 
nd  dredging  were  begun  we  had  to  load  our  schooners  according  to  the 
ktor  on  tne  bar;  now  we  take  full  loads.  I  am  expressing  sentiments  of 
ers  of  vessels  in  the  bayou  trade. 
»in,  yours  truly, 

F.  C.  Maoee, 
Master  of  the  Schooner  Dolphin. 
3.  J.  Allen. 

U.  8,  Engineer, 

ler  and  outer  ends  of  the  dredged  channel  an  average  depth  of  4^  feet 
'  tide  can  be  carried,  the  approach  to  the  outer  end  being  4  feet  in  depth 
the  inner  4^  feet. 

AMOUNT  OF  MATERIAL  U8BD  IX  NORTH  AND  SOUTH  JETTIES. 

f, — ^In  the  north  jetty  there  were  placed  217.25  cords  of  brush  and  1,089.01 

of  stone  by  contract. 

r. — ^In  the  south  jetty  there  were  placed  292.19  cords  of  brush  and  479.22 


X 
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cubic  yards  of  stone  by  contract,  and  324  cords  of  brush  and  710  cubic  yards  of  stone 
by  the  Government. 

Very  respectfully,  your  obedient  servant^ 

R.  B.  Talfor, 
Assistant  Engineer, 
Maj.  Chas.  J.  Allen, 

Corps  of  Engineers,  U.  S.  A. 


COMMERCIAL  STATISTICS  OF  CEDAR  BAYOU,  TEXAS,  FOR  THK    FISCAL  YEAR  ENDING 

.JUNE  30,  1892. 

[Compiled  from  information  fomiabed  by  Messrs.  £.  McLean  and  W.  O.  Jefrey  St,  Bro.,  of  Cedar  Bi- 

yon,  Texas.] 

Vessels  using  the  bayou,  16;  10  sailing  vessels,  4  barges,  and  2  steam  taes 
Draft,  3  feet  to  4  feet  6  inches :  tonnage^  12  tons  to  96  tons ;  trips  made  dumg  the 
year,  1,080;  total  tonnage,  26,940  tons. 

Amount  and  value  of  freight  transported. 


Articles. 


Brick 

Cotton 

General  merchandise 

Total 


Tons. 


15,000 
4>.992 


20,042 


Appro.i-  ^JST 
freiglit 


mate 
valae. 


$48,000 

7,000 

73,250 


128,250 


obugM- 


8,  OS 


18,113 


Increase  since  last  year,  792  tons. 

Comparative  statement  of  commercial  statistics  of  Cedar  BayoUy  TexaSjfor  thejiseal 

ending  June  SO,  1891  and  1892, 


Vessels  using  the  bayon  — , No. 

Maximum  draft feet. 

Maximum  tonnage t4ms. 

Trips  made No . 

Total  tonnage tons. 

Freight  transported do. . . 

Total  value  of  freight 

Total  freight  charges 


1801. 


18 
06 


19,250 

$108,250 

$18.6i2 


19/%- 


0 


2*- 
29. 


IB.  J^ 


Us..  . 

IMPROVEMENT  OF  BUFFALO  BAYOU.  T^EXAS. 

The  survey  of  Buffalo  Bayou  and  Galveston  Bay  to  Bolivar  Chann^ 
with  a  view  to  improvement,  was  made  in  the  winter  of  1870-71,  i^ 
accordance  with  the  provisions  of  section  2  of  the  river  and  harbor  ^ 
of  Congress  approved  July  11, 1870.    The  report  of  this  survey  is  p^^ 
lished  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1871. 

An  examination  of  the  bayou  from  Simms  Bayou  to  the  month  (^ 
White  Oak  Bayou  at  Houston  was  made  in  1880  under  section  2  oi^ 
river  and  harbor  act  approved  June  14, 1880.    The  report  upon  tbi^^ 
examination  is  published  in  the  Annual  Report  of  the  Chirf  of  En- 
gineers for  1881. 


M    k 
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stimat^  in  this  latter-named  report  that  the  cost  of  an  im- 
nt  to  give  a  channel  100  feet  wide  and  12  feet  deep  between  the 
amed,  by  dredging  and  removal  of  snags  and  other  obstruc- 
id  including  some  necessary  revetment,  would  be  $385,299.75. 
ig  this  report  was  an  appropriation  of  $25,000  by  act  approved 
,  1881,  for  "  improving  Buffalo  Bayou,  Texas,  to  secure  a  chan- 
0  feet." 

ject  in  accordance  with  the  terms  of  the  appropriation  and  in 
Qce  with  the  rexK)rt  was  submitted  April  25, 1881,  and  the  sub- 
appropriations  have  been  applied  in  general  fiirtherance  of 
ject. 

o  Bayou  is  a  tide-water  stream  emptying  into  San  Jacinto 
bout  25  miles  below  Houston,  the  San  Jacinto  emptying  into 
)n  Bay.  White  Oak  and  Simms  bayous  are  tributaries  to 
Bayou,  the  former  entering  it  at  Houston  and  the  latter  at  a 
out  11  miles  below  Houston. 

bject  of  the  improvement  is  to  secure  a  channel  12  feet  deep 
feet  wide,  those  being  the  dimensions  contemplated  for  chan- 
ovement  in  Oalveston  Bay,  the  aim  being  to  admit  seagoing 
»  Houston.  These  dimensions  of  channel  exist  naturaUy  in 
Bayou  and  the  San  Jacinto  below  Simms  Bayou,  though  it  is 
[  that  a  small  bar  exists  in  San  Jacinto  Eiver  near  Morgan 

ku  Canal  is  the  name  given  to  a  channel  excavated  by  the 
Bayou  Ship-Channel  Company  through  Morgan  Point,  a  pen- 
b  the  mouth  of  San  Jacinto  River.  In  Galveston  Bay,  in  pro- 
n  of  the  canal,  is  Morgan  Cut,  also  executed  by  the  same 
J  J  connecting  it  with  the  ship  channel  dredged  in  the  bay  by 
}ed  States.  The  canal  and  cut  now  belong  to  the  United  States. 
)etween  White  Oak  and  Simms  bayous  that  improvement  of 
Bayou  is  almost  entirely  needed.  The  banks  here  are  high 
lerally  stable,  though  occasionally  subject  to  landslides.  The 
width  is  generally  greater  than  100  feet,  though  there  are  some 
ns  to  this  rule.  The  depth  in  the  middle  of  the  channel  is 
9  feet  or  more  at  ordinary  tides,  but  there  are  occasional  shoals 
lich  as  little  as  5  or  6  feet  are  found,  and  during  northers  the 
irface  is  sometimes  lowered  several  feet.  At  some  points  navi- 
3  obstructed  by  the  sharpness  of  the  bends.  It  is  endangered 
sunken  logs  and  stumps  in  the  bed  of  the  stream  and  by  over- 
trees  ux>on  the  banks. 

>mmerce  of  the  bayou  is  important.  It  is  mostly  carried  on  by 
)f  barges  towed  by  tugs.  The  draft  of  the  latter  is  7  feet  or 
at  of  the  former,  when  fully  loaded,  about  5  feet, 
if  but  partial  improvement  of  the  channel  be  made  with  the 
)propriated,  so  as  to  secure  9  or  10  feet  of  water  at  mean  low 
5  resulting  benefit  will  be  not  only  immediate,  but  great,  and 
leflt  will  be  increased  by  easement  of  bends  and  removal  of 
Tees,  etc.  When  a  12-foot  depth  is  maintained  throughout 
livar  Channel  to  Morgans  Cut  and  Canal,  and  through  the  latter 
Facinto  Eiver,  the  depth  of  Buffalo  Bayou  can  be  correspond- 
creased  as  appropriations  are  made. 

r  supply  of  sunken  logs  is  found  annually  in  Buffalo  Bayou,  and 

•able  shoaling  from  surface  wash  also  occurs  annually. 

Ug  from  the  original  estimate  of  the  cost  of  the  improvement, 

already  expended^  and  the  annual  contributions  of  snags,  logs, 

to  the  stream,  it  is  reasonably  certain  that  the  amount  esti- 
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mated  for  completion  of  the  project,  which  has  accompanied  the  annual 
reports  upon  the  work  for  several  years  past,  will  not  be  sufficient  for 
that  purpose.  To  make  a  new  estimate  would  involve  a  resurvey,  which 
would  cost  $5,000;  but  that  expenditure,  in  view  of  the  importance  of 
the  improvement,  would  be  well  repaid.  In  the  absence  of  more  def 
inite  information,  the  estimate  of  the  cost  of  the  work  as  originally  ren 
dered,  and  which  was  undoubtedly  correct  at  the  time  it  was  made,  is 
retained  in  this  reiK)rt.    It  is  $385,299.75. 

The  appropriation  of  $25,000  made  by  act  of  Congress  August  11, 
1888,  was  applied  to  dredging  and  removal  of  stumps  and  logs  from 
bed  and  banks,  between  White  Oak  Bayou  and  a  x>oint  6  miles  below, 
as  stated  in  the  Annual  Report  for  1890. 

Congress  by  act  of  September  19, 1890,  appropriated  $25,000  for  con- 
tinuing the  improvement,  which  sum  was  also  applied  to  dredging,  eas 
ing  of  bends,  and  to  removal  of  stumps,  logs,  and  overhanging  trees. 
This  work,  which  was  done  by  contract,  commenced  March  1, 1891,  and 
was  completed  September  7  following. 

The  work  done  up  to  the  close  of  the  fiscal  year  ending  June  30, 1891, 
resulted  in  easing  the  sharpness  of  a  number  of  bends  and  removing  a 
large  number  of  obstructions  from  the  bed  and  banks  of  the  bayou; 
and  that  done  July,  August,  and  September  of  the  past  fiscal  year 
resulted  in  further  easing  the  bends  and  in  removing  an  additional 
number  of  obstructions. 

For  statement  in  detail  of  the  work  of  the  past  year,  reference  is 
made  to  the  accompanying  report  of  Assistant  Engineer  R.  B.  Talfor. 

The  trade  of  the  bayou  is  principally  carried  on  by  the  Houston 
Direct  Navigation  Company  with  tugs  and  barges.  A  statement  of  the 
freight  carried  by  them  during  the  past  fiscal  year  is  appended*  Many 
sm^l  vessels  also  visit  the  bayou.  To  iiscertain  the  extent  of  this  trade 
a  special  agent  was  employed  throughout  the  year  to  keep  a  daily 
record  of  all  such  vessels.  The  shipments  of  cotton  down  tie  bayou 
from  Houston  to  be  loaded  on  to  seagoing  vessels  at  Galveston  are  im- 
mense. The  number  of  tons  thus  shipped  during  the  past  fiscal  year 
was  84,189,  as  against  81,548  for  the  year  preceding. 

While  the  appropriations  thus  far  made  from  time  to  time  for  this  im- 
provement have  aggregated  but  about  44  x)er  cent  of  the  originally  esti- 
mated cost  of  the  improvement,  and  while  the  work  done  under  those 
appropriations  has  in  consequence  not  secured  the  full  depth  or  width 
of  the  channel  required,  the  improvements  thus  far  effected  have  so 
greatly  facilitated  navigation  that  further  and  regular  appropriations 
for  the  improvement  of  this  important  stream  can  justly  he  asked  for. 
In  view  of  the  probable  increase  in  the  commerce  of  Buffalo  Bayou, 
some  of  those  interested  in  its  navigation  favor  an  improved  channel  tf 
greater  dimensions  than  the  present  project  provides  for.  The  practica- 
bility and  cost  of  such  increased  channel  can  only  be  decided  by  a  foil 
and  complete  survey. 

■A^ggrcgate  amount  appropriated  to  July  1, 1892 $16S,  730.00 

Expended  under  the  project  to  July  1, 1891 156, 700.96 

Expended  during  the  past  fiscal  year 10^  i03,  & 

Total  expended  under  tbe  project 166,  SOS.  SB 

It  is  proposed  to  apply  the  balance  of  funds,  so  far  as  it  will  go,  in 
removing  small  obstructions,  etc. 

It  is  estimated  that  the  sum  of  $50,000  can  be  profitably  expended 
during  the  iiscal  year  ending  June  30,  1894,  in  continuing  the  im- 
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provement  by  again  going  over  the  ground  more  or  less  where  dredging 
has  been  done;  in  widening  the  waterway  where  the  surface  width  is 
less  than  100  feet  and  where  the  cost  of  widening  is  not  excessive  and 
where  the  banks  will  bear  «uch  widening  without  danger  of  sliding;  in 
deepening  the  channel  where  its  depth  is  less  than  10  feet;  in  easing 
the  bends,  and  in  removal  of  logs,  stumps,  etc. 

The  work  is  located  in  the  coUection  district  o^  Galveston.  The  nearest  light- 
hoosea  are  those  in  Galveston  Bay.  The  amount  of  revenue  coUected  at  the  port  of 
Galveston  for  the  fiscal  year  ending  June  30^  1892,  is  $161, 052. 48. 

Abttrad  of  appropriations  made  by  Congress  for  improving  Buffalo  Bayouy  Texiis, 

By  act  approved  March  3, 1881 $25, 000 

By  act  passed  Auapst  2, 1882 50, 000 

By  act  approved  J  uly  5, 1884 25, 000 

By  act  approved  August  5, 1886 18, 750 

By  act  of  August  11, 1888 25,000 

By  act  approved  September  19, 1890 25, 000 

Total 168,750 

Money  statement. 

July  1, 1891,  balance  unexpended $13, 049. 64 

June  30, 1892,  amount  expended  during  fiscal  year 10, 103. 63 

July  1, 1892,  balance  unexpended 2, 946. 01 

July  1, 1892,  outstanding  liabilities 30. 00 

July  1,1892,  balance  available 2,916.01 

Amount  appropriated  by  act  approved  July  13, 1892 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 27, 916. 01 


{Amount  (estimated)  required  for  completion  of  existing  project 191, 549. 75 
Amountthat  can  be  profitably  expendedin  fiscal  year  ending  June  30, 1894    50, 000. 00 
Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


nbport  op  mr.  r.  b.  talfor,  assistant  engineer. 

United  States  Engineer  Office, 

(rulveston,  Texs,,  June  30, 1892, 

B^R :  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  improve* 
menj^  of  Buffalo  Bayou,  Texas,  for  the  fiscal  year  ending  June  30,  1892 : 

At  the  date  of  my  last  annual  report  the  work  under  that  appropriation  had  not 
been  completed.  The  work  of  improvement,  however,  was  carried  on  until  Septem- 
ber 7,  1891,  at  which  time  the  money  available  was  expended.  Between  June  30 
and  September  7,  1891,  the  dredging  plant  was  engaged  in  taking  out  the  worst  of 
the  stimips  and  logs  that  were  in  the  way  of  the  improved  navigation  between  Con- 
stitution Bend  and  the  city  of  Houston,  and  also  the  removal  of  the  point  at  Bend 
No.  4,  the  derrick  being  placed  on  the  top  of  the  bank  and  depositing  the  excavated 
material  80  feet  irom  the  water's  edge.  The  removal  of  this  point  and  the  three 
points  below  has  very  materially  aided  the  improved  navigation  of  the  bayou.  Tlio 
last  work  done  was  at  the  turning  point  at  the  foot  of  Main  street,  Houston,  where 
the  contractor  took  out  about  1,500  cubic  yards  extra  at  his  own  expense  after  the 
appropriation  was  expended,  so  as  to  give  better  facility  for  the  taming. 

Keference  was  made  in  my  last  annual  report  to  the  dumping  of  garbarge,  etc., 
on  the  banks  of  the  ba^ou  by  privates  parties  and  the  city  of  Houston.  These 
parties  and  the  authorities  of  the  city  have  been  notified  by  you  officially  to  discon- 
tliiiie  the  abuse.    It  is  to  be  hoped  that  this  uuisance^wiU  be  abated,  especially  as 
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the  groiring  importance  of  this  waterway  as  a  commercial  outlet  to  Honston  ia  in* 
creaeine  to  snch  an  extent  that  its  fature  value  can  not  be  estimated, 
very  reepectfully,  your  obedient  servanty 

B.  B.  Talfor, 

Assistant  Empneer» 

Maj.  CHAfi.  J.  Allen, 

Carps  of  Engineers,  U.  S,  A. 


COMMERCIAL  STATISTICS  OF  BUFFALO  BAYOU,  TEXAS,  FOR  THE  FISCAL  TEAR  RXDING 

JUNE  30, 1892. 

[Compfled  from  rep<ni«  of  Special  Agents  L.  F.  Allien,  of  Houston,  Tex.,  and  L.  Megget,  peovtarr 

Honston  Direct  Navigation  Company.] 

Vessels  using  the  hayou. — ^Thirty-two  barfes,  length,  65  feet  to  162  feet;  draft,  4 
feet  to  6  feet;  tonnage,  23  to  358  tons.  Eight  steam  tuss,  length,  50  feet  to  94  feet; 
draft,  4  feet  to  6^  feet;  tonnage,  12  tons  to  105  tons.  Three  steamers,  length,  57 feet 
to  145  feet;  draft.  4  to  4^  feet;  tonnage,  26  tons  to  240  tons.  Seventy -one  schooners 
and  sloops,  lengtn,  22  feet  to  80  feet;  draft,  2  feet  to  6  feet;  tonna)!:e,  4  tons  to  40 
tons  each.    Trips  made  daring  the  year,  3,345.    Total  tonnage,  398,452  tona. 

Amount  and  value  of  freight  transported. 


Articles. 


Cotton  (336,654  bales) 

Cotton  seed,  cake,  and  meal . 

Coal  and  irood 

Lumber  and  shingles 

General  merchandise 


Tons. 


Approxi- 
mate Talue. 


84.189 

21,750 

15.505 

1,533 

9,112 


Totol 132,179 


$13. 


138,080  > 

430. 477 

70, 171 

16,650 

134,372 


Apparazi- 

ma.te  freight 

charges. 

$153,485 
19.967 

3.873 
17.313 


13,790,650 


306,719 


IncrcoHC  since  last  year,  24,091  tons. 

Comparative  statement  of  commercial  statistics  of  Buffalo  Bayou,  Texas,  for  ihe  JUeal  years 

ending  June  SO,  1888, 1889, 1890, 1891,  and  1892, 


Tear. 


1888 
1889 
1890 
1891 
1892 


Vessels  using  bayou. 


Schoon- 
ers. 


No. 
62 
38 
42 
33 
71 


Steam- 
ers. 


No. 

7 
7 
7 

4 
11 


Barges, 


No, 
20 
19 
19 
31 
32 


ICaxi. 

mam 

length. 


Fett. 

173 
173 
173 
162 
162 


Maxi- 
mum 
draft. 


Feet. 
8 
7 
7 
6 

6* 


Maxi- 
mum 
ton- 
nage. 


Tons. 
254 
254 
254 

358 
358 


tri 


XltM 

madeL 


Total 
ton- 


^o. 


735 

617   ..% 
2,274    2»5.a(i 
3,345|3ttlti? 


Year. 


1888 
1889 
1890 
1891 
1892 


Transported. 


Cotton 


Tons. 
26,092 
41, 227 
66,852 

81,548 
84,189 


Cotton 

seed 

cake. 


Tona. 

9,959 
12, 628 
19.199 
12,469 
21,750 


Wood 
and 
coal. 


Tons. 
4,320 
3.456 
2,970 
9,810 
15,595 


Lum- 
ber and 
slun- 
gles. 


Tons. 

2,765 

1,221 
512 
622 

1,538 


Iron 

and 

steel. 


Tons. 
1,509 
1,  120 
1.278 


Gener- 
al mer- 
chan- 
dise. 


Tons. 
4,596 
898 
5,423 
3,639 
9,112 


Total 
weight. 


Tons. 
49,841 
60,550 
96,234 
106,088 
182,179 


Total  value. 


Totnl 


$5,132,823 
7, 617,  S80 
13,880,768 
16,243,886 
13,790,650 


154.55 
151 9IK 
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U  6.      ' 

I 

IMPROVEMENT  OF  HARBOR  AT  BRAZOS  SANTIAGO,  TEXAS. 

The  work  of  construction  for  improvement  of  this  harbor  was  sus- 
pended in  October,  1884.  The  subject  of  improvement  of  the  harbor 
was  referred  by  the  Chief  of  Engineers,  under  date  of  December  8, 1885, 
to  the  Board  of  Engineers  for  report.  The  Board  called  for  certain  in- 
formation which  involved  a  resurvey  of  the  harbor  and  other  investi- 
gations. A  surveying  party  left  Galveston  on  the  24th  of  June,  1887, 
to  procure  the  desired  information,  completing  the  survey  early  in 
August  following.  The  results  of  the  survey  were  reported  under  date 
of  September  29,  1887.  The  report  showed  that  the  work  (south  jetty) 
completed  in  1884  had  practically  disappeared.  The  project  under 
which  that  jetty  had  been  built  contemplated  the  construction  of  two 
parallel  jetties,  as  follows:  The  south  jetty  (Brazos  Island  Jetty)  to 
be  3,630  feet  long  and  the  north  jetty  (Padre  Island  Jetty)  to  be  2,940 
feet;  the  direction  of  the  jetties  to  be  in  prolongation  of  the  pass, 
the  width  between  them  to  be  about  the  same  as  that  of  the  narrowest 
part  of  the  pass,  viz,  1,500  feet;  estimated  cost  of  the  north  jetty,  about 
$130,000;  estimated  cost  of  the  soutb  jetty  about  (190,000.  In  addi- 
tion it  had  been  proposed  to  construct  a  dam  from  Point  Isabel  to 
Brazos  Island  to  increase  the  depth  of  water  on  the  bar  and  in  the 
channel  to  Point  Isabel  by  preventing  the  flow  towards  Boca  Chica. 
Approval  had  been  given  to  so  much  of  ^he  project  as  covered  the 
construction  of  th^  south  jetty.  For  information  in  detail  as  to  the 
condition  of  the  work  and  C/Ost  of  further  improvement,  reference  is  here 
made  to  the  report  of  September  29, 1887,  and  to  that  of  the  Board  of 
Engineers,  both  contained  in  Appendix  T  to  the  Annual  Report  of  the 
Chief  of  Engineers  for  1888,  pages  1322-1330  and  pages  1299  and  1300. 
From  the  best  information  attained  by  the  survey  the  cost  of  an  im- 
provement to  consist  of  two  parallel  jetties  placed  about  1,100  feet 
apart  was  estimated  at  not  less  than  11,130,000,  and  it  was  also  esti- 
mated, in  the  Annual  Report  for  1888^  that  the  appropriation  necessary 
for  carrying  on  that  work  (should  it  be  ordered)  for  the  fiscal  year 
ending  June  30, 1890,  should  not  be  less  than  $600,000.  The  total  of  ex- 
penditures under  appropriations  at  the  date  of  rendering  the  estimate 
of  $1,130,000  was  $188,590.23,  so  that  the  revised  estimate  of  cost  of 
the  improvement,  counting  from  the  commencement  of  the  work,  was 
thus  brought  up  to  $1,318,590.23. 

The  total  of  appropriations  to  include  the  last  one,  that  of  $25,000, 
by  act  ©f  August  11, 1888,  is  $247,600.  The  expenditures  since  work 
ceased  in  1884  have  amounted  to  $5,134.87  in  making  survey  and  in 
contingencies,  including  in  the  latter  the  cost  of  collecting  commercial 
statistics  of  the  port. 

No  work  for  improvement  was  done  during  the  past  fiscal  year,  the 
amount  of  money  available  having  been  too  small  to  warrant  com- 
mencing it.  A  special  agent  was  employed  during  the  year  to  keep  a 
daily  record  of  all  incoming  and  outgoing  trade.  Commercial  statistics 
compiled  from  this  record  are  hereto  appended.  It  will  be  seen  that 
the  trade  of  the  port  is  comparatively  light.  Comparison  of  this  with 
r^ords  of  last  year  shows  a  decrease  of  tonnage  of  4,149  tons. 

The  conclusion  that  not  less  than  $600,000  should  be  available  before 
^dertaking  further  work  is  here  concurred  in,  though  it  is  not  asserted 
^^t  the  amount  of  commerce  to  be  benefited  justifies  such  an  expen- 
^tore  at  this  time.  And  it  is  respectfully  suggested  that  if  the  im- 
portance of  the  port  be  not  considered  suflcient  to  justify  so  large  an 

BNa  92 98 
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appropriation  the  improyement  be  deferred  for  the  present.  There  re- 
main in  round  numbers  (542,000  as  the  sum  that  should  be  appropri 
ated  for  the  fiscal  year  ending  June  30, 1894,  in  case  Congress  oiden 
the  improyement  indicated. 

Original  estimated  cost  of  the  work  as  revised  in  1888 $1,318,590.21 

Aggregate  amount  appropriated  to  July  1, 1892 247,500.00 

Amount  expended  to  July  1,  1891 189,608.59 

Amount  expended  during  the  past  fiscal  year 190.00 

Total  expended  to  July  1,  1882 189,798.59 

In  addition  there  was  appropriated  in  1878  $6,000,  which  was  ap- 
plied to  remoying  a  wreck. 

The  work  is  located  in  the  collection  district  of  Brownsville.  The  nearest  light 
house  is  the  Brazos  Santiago  light-house,  on  Padre  Island.  The  amount  of  levenae 
collected  at  the  port  of  Brownsville  during  the  fiscal  year  ending  June  90, 1^2,  wu 
$1,692.68. 

AhatractofapproprioHona  made  by  Congress  for  improving  harbor  at  Brazos  Santia^Oj  7<r. 

By  act  approved — 

June  14, 1880 $25,000 

March  3,  1881 75,000 

By  act  passed  August  2, 1882 60.000 

By  act  approved — 

July  5,1884 25,000 

August  5,1886 37,500 

By  act  of  August  11, 1888 25,000 

Total 247,500 

Money  statement 

July  1, 1891,  balance  unexpended |B7,89L41 

June  30, 189^,  amount  expended  during  fiscal  year 190.00 

July  1,  1892,  balance  unexpended 57,701.41 

July  1,  1892,  outstanding  liabilities 15.00 

July  1,  1892,  balance  available 57,686.41 

f  Amount  (estimated)  required  for  completion  of  existing  project 1, 071, 090. 22 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  ^ 

i      30,1894 ... : 548,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  OF  BRAZOS  SANTIAGO,  TEXAS,  FOR  THE  FISCAL  YEAR  K^O 

ING  JUNE  30,   1892. 

[Compiled  from  reports  rendered  by  Special  Agent  E.  J.  Kenedy,  of  Isabel,  Tex4 

Vessels  using  the  harbor,  15;  3  steamers  and  12  sailing  vessels.  Length  on  da^* 
60  feet  to  220  feet;  draft,  3  leet  2  inches  to  9  feet  4  inches.*  Tonnage,  31  ton^  ^ 
717  tons.    Trips  made  during  the  year,  127.    Total  tonnage,  48,724  tons. 

Amount  and  value  of  freight  transported. 


Articlea. 


Tons. 


Approxi- 
mate 
vahie. 


"Wool  and  hides 

Lnmber 

General  merchandise 

Total 

Psowse  since  ImI  year,  iyliS  tons* 


3,092 

1,865 

12,538 


$154,600 

33,166 

660,180 


17,405      846,046 
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*aHve  Biatffment  of  oommeroial  atatistie*  of  Brago9  Santiago  Harbor,  Tex,,  for  the 
fiscal  years  etuUng  June  SO,  1888, 1889, 1890, 1891,  and  1899. 


Year. 

Yeaaels 

ming 
harbor. 

Maxi- 
mum 
length. 

Mari- 
mnm 
draft. 

Maxi- 
mum 
tonnage. 

Trips 
made. 

Total 
tonnage. 

No. 
12 
14 
20 
20 
15 

Feet. 
241 
241 
219 
220 
220 

Feet. 
10 
10 

9 
10.5 

9.4 

Tons. 
678 
678 
717 
717 
717 

No. 
126 
158 
170 
120 
127 

Tons. 
44,741 

46,319 

40,641 

44, 536 

48,724 

Transported. 

Total 
value. 

Total 
freight 
charges. 

Year. 

Cotton. 

Wool 

and 

hides. 

Lnaiber. 

General 
merchan- 
dise. 

Total 
weight. 

Tons. 

Tons. 
2,926 
8,060 
4,158 
3,218 
8,002 

Tons. 
2,324 
3,188 
2,938 
2,434 
1.865 

Ton*. 
9.867 
10,885 
14,844 
15,092 
12,538 

Tons. 
15,166 
17,283 
22,015 
21,644 
17.495 

• 

$737,4.32 

820,315 

1,069,180 

1,061,082 

846,946 

$83,541 

130 
80 

78,140 

129, 132 

160, 215 

165,852 

Bevenue  eoUeeted, 


$31, 625. 00 

20, 338. 00 

37,990.00 

8,386.32 

1, 692. 68 


U  7. 

[HINARY  EXAMINATION  OF  BRAZOS  RIVER,  TEXAS,  FROM  ITS  MOUTH 

TO  WACO. 

[Printed  In  House  Ex.  Doc.  Ko.  63,  Fifty-second  Congress,  first  seBsion.] 

Office  of  the  Chief  op  Engineers, 

United  States  Arht, 
Washingtonj  D.  C,  November  20^  1891. 

^:  I  have  the  honor  to  submit  herewith  copy  of  reports,  dated 
lary  24  and  October  1,  1891,  by  Maj.  Charles  J.  Allen,  Corps  of 
leers,  on  preliminary  examination  of  Brazos  River,  Texas,  from  its 
\i  to  Waco,  made  in  compliance  with  provisions  of  river  and  har- 
st  approved  September  19, 1890. 

B  the  opinion  of  Maj.  Allen  and  of  the  Division  Engineer,  Col.  C. 
mstock.  Corps  of  Engineers,  that  this  locality  is  not  worthy  of 
»vement  by  the  United  States.    I  concur  in  this  opinion. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  EngincerM. 

clBedfield  Proctor, 

Secretary  of  War. 
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report  of  maj.  charles  j.  allen,  corps  op  engineers. 

United  States  Engineer  Office, 

Oalveston,  Tex.,  February  24, 1891. 

General  :  I  have  the  honor  to  report  as  follows  regarding  a  prelim- 
inary examination  of  Brazos  Eiver  from  its  mouth  to  Waco,  in  compli- 
ance with  sections  17  and  18  of  the  river  and  harbor  act  of  Congress 
approved  September  19, 1890. 

A  survey  of  Brazos  River  from  Waco  to  the  mouth  was  made  in  1874 
in  accordance  with  the  requirement  of  act  of  Congress  of  June  23  of 
that  year.  The  report  of  that  survey  is  printed  in  the  Annu^  BejHirt  of 
the  Chief  of  Engineers  for  1876,  part  1,  pages  929-941. 

From  that  report  it  is  seen  that  the  distance  from  Waco  to  the  mouth 
is,  following  the  channel,  430  miles.  At  the  time  of  the  survey  the 
rivei;,  within  the  limits  named,  contained  upward  of  140  shoals  and  bars 
upon  which  the  depths  at  low  water  were  from  1  to  12  inches,  the  shoals 
or  bars  averaging  60  to  3,000  feet  in  length  and  being  composed  mostly 
of  rock  and  bowlders.  In  addition  the  river  was  encumbered,  more  or 
less,  with  snags. 

As  early  as  1832  the  river  sustained  considerable  commerce,  which 
increased  in  importance  until  1858.  During  that  time,  high-water  navi- 
gation extended  to  Washington,  255  miles  above  the  mouth  of  the  river, 
and  the  low- water  navigation  to  Columbia,  36  miles  above  the  same 
point.  The  mouth  of  the  river  was  obstructed  by  a  bar  upon  which 
the  depth  of  water  varied. 

About  1858  inland  water  navigation  was  secured  between  Brazos 
Eiver  and  Galveston  by  the  opening,  by  private  parties,  of  a  canal  which 
obviated  the  necessity  of  small  vessels  making  the  outside  passage. 

In  1857-'58  the  State  of  Texas  undertook  improvement  of  the 
river  from  Washington  to  its  mouth,  $60,000,  as  reported,  having  been 
appropriated  for  that  purpose.  Some  improvement  of  the  rock  shoals 
was  effected,  and  some  snags  were  removed  from  the  lower  river,  but 
there  was,  as  reported,  general  complaint  of  the  insufficiency  of  the 
work. 

Shortly  after  1858  the  city  of  Houston  began  to  tap  the  trade  qf  the 
upper  Brazos  country,  and  by  1875  it  had  drawn  it  away  from  the  river 
above  Columbia.  In  1875  two  small  steamboats  running  to  Columbia 
represented  the  entire  commerce  of  the  river. 

The  present  commerce  of  the  river  is  carried  on  by  one  small  steam- 
boat running  from  Galveston,  via  West  Galveston  Bay  and  the  Brazos 
Canal,  to  Columbia,  and  to  Bolivar  Landing,  18  miles  above  Columbia, 
depending  upon  the  stage  of  water  in  Brazos  Biver,  and,  as  reported, 
by  a  number  of  sloops  and  schooners  that  navigate  the  river  from  its 
mouth  to  Bolivar  Landing  during  the  cotton  and  sugar  season,  stage  of 
water  permitting. 

It  has  been  stated  that  the  value  of  the  traffic  through  West  Galveju 
ton  Bay,  in  one  season,  from  Brazos  Eiver  alone,  amounted  to  $732,000, 
but  the  particular  year  was  not  given. 

In  Appendix  T  to  the  Annual  Eeport  of  the  Chief  of  Engineers  for 
1888,  the  total  value  of  the  trade  of  the  river  for  the  fiscal  year  ending 
June  30,  1888,  was  stated,  approximately,  as  $136,408,  viz:  • 

Via  month  of  river $4Sy  344 

Via  canal SS,064 

There  is  a  life-saving  station  on  Galveston  Island,  about  17  miles 
from  the  mouth  of  the  Brazos.  The  nearest  light-house  is  at  the  en* 
trance  to  Oalveston  Haibox. 
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-  The  work  of  improving  the  bar  at  the  mouth  of  the  river  is  in  the 
hands  of  a  private  corporation,  authorized  to  make  that  improvement  at 
its  own  expense. 

Improvement  of  the  Brazos,  fipom  Waco  to  its  mouth  by  private  par- 
ties bas  been  contemplated  very  lately,  as  appears  from  the  following 
extract  from  a  printed  pamphlet,  entitled  "Beport  of  a  Preliminary 
Survey  of  the  Brazos  River,  made  by  Prof.  J.  H.  Hurwood,  for  the  Waco 
Board  of  Trade,  July  and  August,  1890 :" 

KXTHACT. 

The  Waco  Beard  of  Trade,  early  in  the  month  of  June  of  this  year,  was  urged  to 
give  attention  to  the  subject  of  the  Brazos  River,  to  ascertain  if  possible  whether 
that  river  is  susceptible  to  navigation.  At  a  meeting  held  June  6  Judge  J.  N.  Lyle, 
a  most  ardent  advocate  of  such  movement,  presented  the  following  preamble  and 
lesolution: 

*'  Whereas  it  is  deemed  practicable  to  so  improve  the  channel  of  the  Brazos  River 
as  to  render  it  navigable  for  a  greater  part  of  the  year  from  Waco  to  its  mouth ; 
and 

"Whereas  the  desired  work  of  improvement  can  be  more  rapidly  and  economicaUy 
accomplished  by  private  enterprise,  organized  after  the  manner  of  the  syndicatenow 
improving  the  mouth  of  the  Brazos,  with  rights  and  privileges  conferred  by  act  of 
Congress:  Therefore, 

**Beaolved,  That  the  president  of  the  Waco  Board  of  Trade  appoint  a  committee  of 
Ave,  whose  duty  it  shall  be  to  concert  measures  looking  to  the  organization  of,  and, 
if  practicable,  to  organize  a  syndicate  4o  secure  such  legislation  as  may  be  neces- 
sary and  stut  the  work  of  improvement  aforesaid :  and  said  committee  is  hereby 
authorized  to  visit  and  confer  with  the  officers  of  the  syndicate  now  improving  the 
mouth  of  the  Brazos,  and  endeavor  to  enlist  their  cooperation  in  the  enterprise.'' 

As  soon  as  the  high  water  in  the  river  subsided  suflBciently  I  had  a 
reconnoissance  made  from  its  mouth  t<rBolivar  Landing  in  order  to  ob- 
tain the  latest  information  in  regard  to  obstructions  to  navigation  on 
that  portion  of  the  stream.  The  reconnoissance  was  made  by  E.  B.  Tal- 
for,  assistant  engineer.  From  the  report  of  that  reconnoissance  (copy 
herewith)  it  appears  that  there  are  about  200  snags  and  trees  in  the  bed 
of  tbe  river  below  Bolivar  Landing,  about  150  of  which  are  obstructions 
to  navigation  and  scattered  along  a  distance  of  about  40  miles.  It  does 
not  appear  from  all  that  I  have  been  able  to  learn  that  these  obstructions 
are  so  formidable  as  to  prevent  the  use  of  the  river  by  the  steamboat 
and  other  vessels  mentioned  when  the  stage  of  water  is  sufficiently  high 
for  them  to  navigate  it. 

To  overcome  the  obstructions  to  low- water  navigation  presented  by 
the  rock  and  bowlder  shoals  a  system  of  locks  and  dams  would  be  re- 
quired, the  cost  of  which  would  be  out  of  all  projwrtion  to  tiie  present 
commerce  of  the  river.  As  for  the  prospective  commerce  of  the  stream, 
or  that  which  might  be  developed  by  an  expensive  improvement,  the 
present  indications  are  too  vague  and  uncertain  for  them  to  bear  in  any 
degree  upon  the  question  of  improvement. 

Taking  into  consideration  all  the  foregoing,  I  am  unable  to  discover 
any  good  reason  why  the  United  States  Government  should  undertake 
an  improvement  of  the  Brazos  Eiver. 

I  am,  therefore,  of  opinion  that  this  river  should  not  now  be  classed 
amongst  those  worthy  of  improvement  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

Ghas.  J.  Allen, 
Major ^  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EnghieerSy  U.  8.  A. 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engi- 
neer, Southwest  Division.) 
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[Tint  indorsement.] 

U.  8.  Engineer  Office, 

Southwest  Division, 
Neio  Torkj  March  2j  1S91. 

BespectftiHy  forwarded  to  the  Chief  of  Engineers. 
I  concur  in  the  opinion  of  the  district  officer  that  Brazos  Riyer  is  not 
at  present  worthy  of  improvement  by  the  United  States. 

C.  B.  COMSTOCK, 

CoUmel  of  JEngineerSj 
Bvt,  Brig.  (Ten.,  U.  8.  A.,  DiviHon  Engineer. 


ceport  of  mr.  r.  b.  tiluor,  assistant  kkoikksr. 

United  States  Exginekr  Officb, 

GalveiUm,  Tex.,  February  19,  IS91, 

Sir  :  I  have  the  honor  to  report  on  the  exammation  of  the  Brazoe  River  from  its 
mouth  to  Bolivar  Landing,  18  miles  above  Colnmbiai  made  February  14,  15,  and  1& 

This  examination  shows  that  there  are  about  200  snags  and  trees  in  the  bed  of  the 
river,  mostly  of  live  oak,  with  a  few  cottonwood,  elms,  and  wiUows.  Of  this  num- 
ber 150  are  obstructions  to  navigation  and  are  scattered  ovet  a  length  of  the  river 
embraced  between  a  point  14  miles  above  its  mouth  and  Bolivar  LaniSng,  a  distance 
of  about  40  miles,  and  are  located  as  follows : 

From  the  month  to  Brazoria 20 

From  Brazoria  to  Columbia 69 

From  Columbia  to  Bolivar  Landing 54 

Total  snags  that  impede  navigation 143 

About  6  miles  above  the  mouth  of  the  river  an  obstruction  of  white  oak  logs  was 
placed  during  the  late  war  to  pre  vent  the  passage  of  Union  gunboats;  this  has  be^^n 
partially  removed,  but  does  not  interfere  with  the  present  navigation. 

Two  steamboat  wrecks  were  found — one  near  the  landing  at  Brazoria,  the  other 
3|  miles  above. 

The  conmierce  of  the  lower  Brazos  consists  of  sugar,  cotton,  molasses,  hides,  cot- 
tonseed, com,  etc.,  and  is  mostly  carried  by  steamboat  to  Galveston,  although  there 
are  a  numb  er  of  sloops  and  schooners  engaged  in  the  river  ^ade  during  the  cotton 
and  sugar  season. 

In  conclusion  would  state  that  I  am  indebted  to  Messrs.  Branch  Biasterson,  Travis 
Smith,  and  also  Captain  Keen,  of  the  steamboat  Whitewater^  for  assistance  and  informa- 
tion received. 

Very  respectfully,  your  obedient  servant, 

B.  B.  Talfor, 
ABsietnni  EngU 
M%J.  C.  J.  Allen, 

Corps  of  Engineers,  V.  S»  A, 


supplementary  repoht. 

United  States  Engineer  Office, 

OalvesUmj  Tex.,  October  i,  1S91. 

General:  In  compliance  with  indorsement,  Office  Chief  of  Engi- 
neers, Augast  31, 1891,  npon  my  letter  of  Angnst  27, 1  caused  a  further 
examination  to  be  made  of  the  lower  Brazos  River,  with  the  view  of  ascer- 
taining the  present  extent  of  its  navigation  and  prospective  increase  in 
commerce.  The  examination  was  ma^e  by  Lieut.  William  C.  Langfitt, 
Corps  of  Engineers,  a  copy  of  whose  report  upon  the  same,  and  to  which 
attention  is  invited,  is  herewith* 


I   k 
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As  stated  in  my  letter  of  Augiist  27,  there  appeared  to  have  been  a 
large  increase  in  the  number  of  steamers  navigating  the  lower  river. 
The  inference  as  to  this  increase  had  been  drawn  mostly  from  advertis- 
ing and  other  statements,  and  it  was  with  a  view  to  avoid  injustice  to 
the  navigation  and  commerce  of  the  stream  that  the  supplementary 
examination  was  suggested.  The  report  of  the  late  examination  men- 
tions six  steamers  in  addition  to  the  one  reported  under  date  of  Feb- 
ruary 24,  and  as  follows: 

The  following  Bteamers  are  now  found  on  the  river,  viz :  Whitewater,  Chrystie,  Jus- 
tine, Emily  P.,  Orlinaf  Steadman,  and  Alice  Blair,  The  Whitewater  and  Emily  P.  are 
smaJl-size^,  ordinary  stem-wheel  river  boats.  The  latter  plies  only  between  Velasco 
and  Galveston,  making  three  round  trips  each  week.  The  Whitewater  makes  one  round 
trip  each  week  between  Galveston  and  Columbia.  When  notified  she  ascends  the 
river  as  far  as  Bolivar  for  freight  and  is  the  only  one  that  does  so.  The  Chryatie  is  a 
small  screw  steamer  about  30  leet  long,  carrying  the  mail  and  express  from  Columbia 
(present  terminus  of  railroad)  to  points  down  the  river.  She  is  limited  to  twenty- 
five  passengers  and  can  carry  but  little  freight.  She  makes  one  round  trip  daily  be- 
tween Quintana  and  Columbia.  The  Juettne  is  a  trifle  larger  boat,  but  similar  to  the 
Chrysiie  aiid  is  at  present  undergoing  repairs.  When  these  are  completed  she  will 
replace  the  Chrystief  which  wiU  then  run  between  Velasco  and  Galveston,  three  round 
tnps  x>er  week.  These  four  steamers  belong  to  the  Columbia  Transportation  Com- 
pany. The  Orlina  and  Steadman  are  smalT  boats  like  the  Chryatie,  are  limited  to 
twenty-five  passengers  each,  and  ply  between  Velasco  and  Quintana,  carrying  i>a8- 
seugers  back  and  forth.  The  distance  is  about  4  miles.  The  Alice  Blair  is  a  good- 
sized  stem- wheel  river  steamer,  plying  between  Velasco  and  Columbia  and  making 
one  round  trip  per  day.  She  carries  considerable  freight  and  most  of  the  passengers 
for  Velasco  brought  into  Columbia  by  the  railroad,  but  the  early  completion  of  the 
Brazos  and  Northern  Railroad  from  Velasco  to  Chenango  will  take  this  trade.  She 
is  at  present  connected  with  the  management  of  the  Brazos  River  Chaunel  and  Dock 
Company,  and  I  understand  that  upon  completion  of  the  railroad  she  will  either  be 
taken  off  of  the  river  altogether  or  become  a  freight  boat  in  competition  with  the 
boats  of  the  Columbia  Transportation  Company. 

In  this  condition  of  affairs  ij;  is  evident  that  the  freight  carried  by  the  Whitewater 
is  all  that  properly  belongs  to  that  portion  of  the  river  under  consideration. 

Following  are  channel  distances  from  the  original  mouth  of  the  river 
of  points  mentioned  in  the  preceding  quotation : 

Quintana,  at  mouth  of  river. 

Velasco,  5  miles  above  mouth  of  river. 

Columbia,  37  miles  above  moutb  of  river. 

Brazoria  and  Bolivar,  other  points  mentioned  in  Lieutenant  Lang- 
fitt^s  report,  are,  respectively,  about  29  and  49  miles  above  the  mouth. 

The  situation  on  the  lower  Brazos  may  be  summed  up  about  as 
follows  : 

The  improvement  of  the  mouth  of  the  river  is  in  the  hands  of  a  pri- 
vate corporation  under  an  act  of  Congress,  August,  1888,  said  act  au- 
thorizing the  corporation  to  charge  and  collect  tolls  under  regulations 
that  may  be  made  by  the  Secretary  of  the  Treasury  of  the  United  States. 
This  company  has  made  extensive  improvements  at  the  moutb  of  the 
river  and  the  bar  by  construction  of  jetties  extending  about  6,000  feet 
into  the  Gulf  of  Mexico,  and  has  extended  its  work  of  channel  improve- 
ment up  to  Velasco,  and  it  is  understood  that  the  same  company  expects 
to  carry  the  improvement  about  7  miles  farther  upstream. 

Brazos  River  is  connected  with  West  Galveston  Bay  by  a  canal  owned 
by  a  private  corporation,  tHe  Columbia  Transportation  Company,  which 
has  liie  right  to  exact  tolls  from  vessels  using  it.  The  entrance  to  this 
canal  from  Brazos  Biver  is  about  three-quarters  of  a  mile  from  the 
river  mouth. 

Produce  in  vessels  therefore  seeking  the  Gulf  of  Mexico  from  the 
river,  and  vice  versa,  must  pass  through  channels  controlled  by  private 
parties. 

My  report  of  February  24,  last,  referred  to  resolutions  by  the  Waco 
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Board  of  Trade  looking  to  the  organization  of  a  syndicate  to  undertake 
improvement  of  the  river  more  or  less  from  its  month  to  Waco. 

It  does  not  appear  that  there  has  been  any  material  increase  in  ship- 
ment of  farm  products  by  river  over  what  was  rejwrted  three  years  ago. 
I  see  no  reason,  therefore,  to  change  the  opinion  expressed  in  my  report 
of  February  24,  last,  that  this  river  should  not,  at  ^esent,  be  classed 
amongst  those  worthy  of  improvement  by  the  General  Government 

The  foregoing  rex)ort  does  not  take  into  consideration  the  ocean  ves- 
sels arriving  at  and  departing  from  Velasco,  as  they  traverse  that  part 
of  the  river  under  improvement  by  the  private  corporation  motioned 
above. 

Very  respectfully,  your  obedient  servant, 

Ghas.  J.  Allen, 
Major  J  Corps  of  Engineen* 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  JSfiffineerSj  U.  8.  A. 


KEPOUT  OB'  LIEUT.   WM.  C.  LANOFITT,  CORPS  OP  RNOINKERS. 

UNriED  States  Engineer  Office, 

Galveston,  Tex,,  September  SOy  1891, 

Major:  I  have  the  honor  to  Bubmit  the  following  report  of  an  examination  of  th« 
Hrazos  Riveri  Texas^  from  its  month  to  Bolivar  for  the  purpose  of  obtaining  soid« 
idea  of  its  need  of  improvement,  together  with  such  statistics  as  to  the  preBent 
and  prospective  ^alne  of  its  commerce  as  conld  be  obtained. 

As  it  was  impossible  to  view  the  river  by  boat  from  Bolivar  to  Columbia  (there 
being  no  boat  eoing  either  Vay  for  at  least  a  week  a,fter  the  date  of  my  visit)  I  left 
the  train  for  Columbia  at  Oyster  Creek  Station  and  stayed  over  night  with  the  ows- 
ers  of  one  of  the  most  productive  plantations  on  the  river  between  Bolivar  and  Co- 
lumbia. Through  their  kindness  I  was  enabled  to  view  the  river  over  a  stretch  of  2 
or  3  miles,  beginning  at  a  point  about  2  miles  below  Bolivar  and  going  downstream. 
From  Columbia  down  I  took  the  ChrtfHie.  a  smaU  screw  steamer. 

For  the  purposes  of  this  report  I  will  divide  the  river  into  three  parts,  viz:  (1) 
That  portion  between  its  mouth  and  the  town  of  Brazoria ;  (2)  that  Dortion  between 
Brazoria  and  Columbia;  (3)  that  portion  between  Columbia  and  Bolivar  and  poinu 
farther  up. 

It  may  be  weU  to  state  here  that  the  principal  complaint  made  by  boatmen  u 
about  the  snags  and  sunken  logs  that  rencler  navigation  dangerous.    The  depth  i^ 
or  would  be  everywhere  sufficient  if  the  snags  and  sunken  logs  were  removed.   Tho 
shoalest  water  between  the  mouth  and  Columbia  is  claimed  to  be  at  a  point  about  3 
mile^  below  the  town  of  Columbia  on  a  shoal  extending  across  the  river,  upon  which, 
it  is  stated,  there  is  8  or  ^9  feet  of  water.    It  consists.  I  am  told,  of  a  stratum  of  bin 
clay  which  crops  out  in  the  bed  of  the  river.    But  for  this  shoal,  I  was  informed,!^ 
feet  of  water  could  be  carried  to  Columbia.    From  Columbia  up  to  Bolivar  the  d^th 
is  stated  at  from  10  to  12  feet.    Above  Bolivar  the  river  iias  occasional  sho*)^ 
caused,  it  is  claimed,  by  sunken  trees  blocking  the  stream,  and  the  river  men  thiitf 
that  should  these  be  removed  the  depth  would  everywhere  be  sufficient  at  ordiotfT 
low  water  for  the  ordinary  river  steamers  as  far  as  the  Gulf,  Colorado  and  Santa  ij 
Railroad  bridge  near  Richmond,  where  navigation  would  be  obstmcted  by  ^^ 
bridge,  which  is  without  drawspan.    Some  of  the  residents  along  the  river  ekuu 
that  navigation  could  be  carried  to  Washington,  225  miles  from  the  mouth,  ».^ 
simply  clearing  the  river  of  snags,  provided  the  bridges  crossing  the  stream  were 
provided  with  draws.    I  understand  that  private  parties  have  taken  some  «tep« 
looking  towards  the  improvement  of  the  river  from  Waco  down  at  least  as  £tf  ** 
Richmond. 

I  will  now  take  up  the  three  divisions  of  the  river  in  turn : 

(1)  Between  the  mouth  and  Brazoria,  a  distance  of  about  28  mUes,  there  ^^ 
perhaps,  some  fifty  snags  visible  in  the  river  which  might,  under  a  larse  or  ni^*** 
traffic,  be  dangerous  but  which  at  present  are  easily  avoided.  Most  of  these  so^. 
are  situated  in  the  first  few  miles  below  Brazoria.  Of  this  portion  of  the  riTei, 
was  informed  by  a  representative  of  that  company,  that  the  Brazos  River  Ch«n?*[ 
and  Dock  Company  proposed  to  control  the  lower  12  or  14  miles  and  put  in  such  w^S 
dAms^  revetments,  etc.,  and  make  such  cut-ofi*s  as  they  deemed  necessary. 
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(2)  Between  Brazoria  and  Columbia;  a  diBtance  of  about  9  miles,  the  snags  are 
mnch  more  numerous.  There  are  four  or  five  places  whore  these  obstructions  reduce 
materiallv  the  width  that  would  otherwise  be  available  by  from  one-third  to  one- 
half.  It  IS  dif&cult  to  estimate  the  number  of  snags  in  this  portion  of  the  river  with- 
out a  survey  made  for  that  purpose.  I  counted  over  forty  in  a  space  of  2  miles,  and 
was  informed  by  the  captain  of  the  steamer  that  there  were  many  dangerous  ones 
not  visible.    Just  below  the  landing  at  Brazoria  there  is  a  sunken  steamer. 

(3)  From  Brazoria  to  Bolivar  and  beyond  the  snags  are  still  more  numerous,  and 
on  account  of  the  decreasing  width  of  river  are  increasingly  dangerous.  Night  nav- 
igation is  never  carried  on  m  this  portion  of  the  river. 

The  river  near  the  new  town  of  velnsco  is  from  500  to  600  feet  in  width^  at  Colum- 
bia from  250  to  300  feet,  and  near  Bolivar  about  200  feet  in  width. 

Overhan^ne  trees  in  any  portion  of  the  river  do  not  as  a  rule  impede  navigation. 
They  are  simply  undesirable  from  the  fact  that  when  they  are  growing  on  the  caving 
bank  their  weight  helps  to  break  it  down  and  they  then  become  snags.  As  to  their 
number  it  was  impossible  for  me  to  make  any  estimate,  but  it  may  be  stated  gen- 
erally that  they  occupied  every  caving  bank  from  below  Brazoria  up,  and  are  ex- 
oeedinffly  numerous.  Most  of  the  dangerous  snags  come  from  live-oak  trees  which, 
in  the  fresh  water,  last  almost  indefinitely. 

Finally  I  am  of  the  opinion  that  no  estimate  of  the  cost  of  improvement  can  be 
made  with  any  correctness  without  a  survey  made  for  that  purpose. 

I  found  it  extremely  difficult  to  obtain  any  data  from  which  an  estimate  could  be 
made  of  the  commerce  now  existing  on  the  river  and  that  to  be  expected  in  the 
future.  The  following  steamers  are  now  found  on  the  river,  viz :  Whitewater,  Chryatie, 
JusHne,  Emily  P.,  Orhna,  SteadmaUf  and  Aliee  Blair. 

The  Whitewater  and  Mmily  P.  are  small-sized,  ordinary  stem-wheel  river  boats. 
The  latter  plies  only  between  Velasco  and  Galveston,  making  three  round  trips  each 
week.  The  Whitewater  makes  one  round  trip  each  week  between  Galveston  and  Co- 
lumbia. When  notified  she  ascends  the  river  as  far  as  Bolivar  for  freight  and  is  the 
only  one  that  does  so.  The  Chryatie  is  a  small  screw  steamer,  about  30  feet  long,  car- 
rying mail  and  express  from  Columbia  (present  terminus  of  railroad)  to  points  down 
the  river.  She  is  limited  to  twenty-five  passengers,  and  can  carry  but  little  freight. 
She  makes  one  round  trip  daily  between  Quintana  and  Columbia.  The  JuatineiB  a  trifie 
larger  boat,  but  similar  to  the  Chrystiej  and  is  at  present  undergoing  repairs.  When 
these  are  completed  she  Vill  replace  the  Chryatie,  which  will  then  run  between  Ve- 
lasco and  Galveston  three  round  trips  per  week.  These  four  steamers  belong  to  the 
Columbia  Transportation  Company.  The  Orlina  and  Steadman  are  small  boats  like 
the  Chryatie,  are  limited  to  twenty-five  passengers  each,  and  pl^  between  Velasco  and 
Quintana,  carrying  passengers  back  and  forth.  The  distance  is  about  4  miles.  The 
Alice  Blair  is  a  good-sized  stem- wheel  river  steamer,  plying  between  Velasco  and 
Columbia  and  making  one  round  trip  per  day.  She  carries  considerable  freight,  and 
moat  of  the  passengers  for  Velasco  brought  into  Columbia  by  the  railroad,  but  the 
early  completion  of  the  Brazos  and  Northern  Railroad  from  Velasco  to  Chenango  will 
takke  this  trade.  She  is  at  present  connected  with  the  management  of  the  Brazos 
River  Channel  and  Dock  Company,  and  I  understand  that  upon  completion  of  the 
railroad  she  will  either  be  taken  off  of  the  river  altogether  or  become  a  n'eight  boat  in 
competition  with  the  boats  of  the  Columbia  Transportation  Company. 

In  this  condition  of  affairs  it  is  evident  that  the  freight  carried  by  the  Whitewater 
is  all  that  properly  belongs  to  that  portion  of  the  river  under  consideration.  Mr. 
Smith,  the  manager  of  the  Columbia  Transportation  Company,  could  not  give,  at 
tibe  time,  the  value  and  articles  composing  it,  of  the  freight  collected  along  the  river 
from  Brazoria  to  Bolivar,  beyond  wnich  latter  point  the  boat  has  not  in  late  years 
ascended.  He  promised,  however,  to  consult  his  books,  and  mail  on  the  28th  instant 
a  letter  ^ving  these  facts.  As  this  letter  has  not  arrived,  and  will  perhaps  not  ar- 
rive in  time  to  be  of  use  to  you,  I  submit  the  following  estimate,  based  on  conversa- 
tions I  had  with  various  parties,  of  the  value  of  the  cotton  and  cotton  seed  raised 
on  the  lands  tributary  to  the  river  from  Brazoria  to  Bolivar,  viz. : 

4,100  bales  of  cotton,  at  $40  per  bale $164,000 

l,400tonsof  cottonseed,  at  $6.50 per  ton 9,100 

Total  value 173,100 

A  tmaU  amount  of  this  cotton  goes  by  rail  to  Houston,  and  a  considerable  part  of 
the  cotton  seed  is  not  sent  to  market.  Cotton  is  the  main  if  not  the  only  crop  raised 
for  market  i^ong  the  river  below  Bolivar.  Above  this  point  there  are.  I  was  told, 
sugar  plantations  cultivated.  These  articles  are,  of  course,  distributed  in  their  de- 
livery throughout  the  cotton  season,  and  as  a  consequence  are  now  handled  by  the 
o^e  steamer.  I  have  no  means  of  estimating  the  value  of  the  return  freight,  consisting 
of  supplies  for  the  planters  along  the  river  and  for  the  towns  of  Brazoria  and  Colum- 
bia,   xt  can  not  at  present  amount  to  any  very  large  figure.    Passing  to  the  pros- 
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pe«tive  commerce  of  the  river  from  above  Brazoria,  nothing  of  any  definite  nature 
coiOd  be  obtained.     It  was  generally  believed,  however,  that  a  great  development 
of  the  country  was  to  be  expected  in  the  near  fatnre.    At  present  leas  than  thi«e- 
fonrths  df  the  available  land  is  cultivated.    The  planters  believe  thai  emigration 
will  now  be  turned  in  their  direction,  and  that  the  present  large,  nnwieldy  holdinn 
will  be  divided  np  with  a  consequent  gain  in  proonctivenees,  and  that,  shonld  the 
town  of  Velasco  become  a  shipping  i>ort  of  ma^nitnde,  these  results  will  be  hastened, 
but  in  any  case  they  believe  that  all  the  fertile  bottom  lands  of  the  Brazos  River, 
Oyster  Creek,  and  Bernard  River  will  be  cleared  and  cultivated  in  the  next  few 
years.    In  doin^  this  a  valuable  lumber  trade  must  spring  np  in  live  oak,  ash,  and 
elm  timber,  which  at  present  covers  so  large  a  portion  of  the  bottom  lands.    They  tai- 
ther  believe  that  the  prairie  lands  beyond  the  timber  belt  will  be  cnltirated  for 
cotton,  fruits,  com,  etc.,  the  bottom  lands  being  reserved  for  sugar  cane.    The  prod- 
ucts of  all  these  lands,  it  is  thought,  will  be  shipped  largely  by  the  river,  ana  thit 
the  boats  on  the  latter  will,  by  their  competition  with  each  other  and  with  the  rail- 
road, keep  freights  low.    Some  of  the  more  sanguine  believe  that,  should  Velasco 
become  a  large  seaport,  a  lar^e  trade  would  spring  np  along  the  river  as  &r  ts 
Washington,  were  the  obstructions  removed  that  far. 

In  the  lack  of  more  definite  data  I  am  compelled  therefore  to  simply  state,  as  a 
summary,  that  the  parties  most  interested  in  the  imprqyement  of  the  river  beliere 
that  a  large  and  valuable  trade  will  spring  up  in  tne  future,  but  that  before  this 
can  do  so  the  river  must  be  opened  np  by  the  removal  of  the  snags  and  shoak  tluit 
now  obstruct  it,  and  that  the  clearing  up  of  the  river  at  this  time  will  fiMsilitate  the 
development  of  trade  and  attract  emigration  and  capital  by  offering  a  cheap  and 
regular  communication  with  the  outside  world. 

It  is  undoubtedly  the  case  that,  should  a  considerable  commerce  develop  above 
Brazoria,  it  would  be  sreatly  hindered  by  these  obstructions,  and  their  remoral 
would  be  a  proper  work  to  be  undertaken.  But  at  j^resent  the  proposed  seaport  of 
Yelasco  is  but  a  new  town  of  two  months'  growth  without,  at  present,  iacilitiee  for 
accommodating  a  sea  traffic.  A  wharf,  however,  is  now  being  bnilt,  and  the  Brazos 
and  Northern  Railroad  will,  it  is  said,  be  completed  in  NoVember.  But  it  is  evident 
that  no  increase  of  traffic  of  any  amount  can  be  expected  on  the  upper  river  for  this 
season  at  least,  the  crop  having  already  been  made.  Again,  the  banks  of  the  rlTet 
being  alluvial  and  very  easily  eroded,  effects  of  works  done  at  one  point  may  be  felt 
long  distances  above  or  below,  depending  on  the  character  of  the  work.  The  Brazof 
River  Channel  and  Dock  Company  claim  the  right  to  control  the  river  for  a  distance 
of  12  or  14  miles  from  its  mouth,  and  it  is  their  intention  to  make  at  least  two  cut-ofi 
in  that  distance.  Should  the  General  Government  undertake  the  improvement  of 
the  river  above  the  point  claimed  by  the  company,  it  is  possible  that  its  work  mi|^t 
be  largely  increased  in  consequence  of  operations  carried  out  by  the  compaoj. 
Further,  should  private  parties  undertake  the  improvement  of  the  river  from  Waco 
to  Richmond,  the  work  of  the  General  Government  might,  from  the  effects  of  their 
work,  be  a^ain  injured  or  rendered  of  no  effect. 

Considering  all  the  circumstances  of  the  case,  it  would  seem  that  for  the  pieM&t 
at  least  no  action  by  the  General  Government  is  to  be  recommended. 
Very  respectfully,  your  obedient  servant, 

Wm.  C.  I/ANGmr, 
Fir»t  Lieut,  y  €k>rp9  of  EngiMeen. 

Postscript. — ^In  order  to  avoid  misunderstanding  it  may  be  well  to  state  ^j**"  j 
speaking  of  the  commerce  of  the  river,  I  have  not  included  ttie  seagoing  TtfNii 
which  enter  the  river  between  the  jetties  and  stop  at  Yelasco,  and  which  havehew* 
tofore  been  laden  mainly  with  materials  for  the  works  of  the  Braasos  River  Cbaoiw 
and  Dock  Company,  which  company  has  constincted  the  jetties,  and  pxopotetoeoe* 
trol  the  river  for  a^^distance  of  at  least  12  miles  from  its  mouth* 

Maj.  Chas.  J.  Allen, 

Corp»  o/Engineeri,  TJ,  S.  A, 
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[Printed  In  Hoiue  Ex.  I>oo.  No.  22,  Ftfty-seoond  Con^^rMft,  Dnt  sesaiaii.] 

el.iminary  examination  of  west  galveston  bay,  texas,  from 
christmas  (christians)  point,  with  a  view  of  reopening  the 
jhannel  through  west  bay. 

United  States  Engineer  Office, 

Oalveston,  Tex.,  December  12, 1890. 

General  :  I  have  the  honor  to  submit  the  following  report  of  a  pre- 

ainary  examination  of  "  West  Galvestoji  Bay,  from  Christians  Point, 

th  a  view  of  reopening  the  channel  through  West  Bay,''  made  in 

mpliance  with  the  requirements  of  sections  17  and  18  of  the  river 

d  harbor  act  of  Congress  approved  September  19, 1890. 

West  Bay  is  an  expanse  of  water  between  Galveston  Island  and  the 

unland,  and  extending  from  Galveston  Bay  to  San  Luis  Pass.    Be- 

'^een  West  Bay  and  Bastrop  and  Oyster  bays  is  Mud  Island.    (Please 

e  United  States  Coast  Survey  Chart  No.  105.) 

The  point  of  land  between  Oyster  and  Bastrop  bays  is  noted  on  that 

art  as  Christmas  Point,  though  it  is  sometimes  called  Christians 

)int. 

Oyster  Bay  is  connected  with  the  Brazos  Eiver  by  a  canal  executed 

'  a  private  corporation.    This  canal,  I  am  informed,  is  now  undergoing 

^X>^ning  to  maintain  a  5-foot  depth  of  water. 

An  examination  of  West  Galveston  Bay  was  made  in  November  last 

ider  my  direction  by  Mr.  B.  B.  Talfor,  assistant  engineer.    The  fol- 

wing,  quoted  from  his  report  of  the  examination,  shows  the  present 

edition  of  the  channel  and,  approximately,  the  extent  of  obstruction 

» a  5-foot  navigation : 

In  accordance  with  the  above  infltractions  I  left  Galyaston  at  8:30  a.  m.  of  the 
th  with  the  schooner  Andrew  Boden  for  Christmas  Point,  via  West  Galveston  Bay. 
le  firrt  obstruction  to  a  5-foot  navigation  was  encountered  at  the  Deer  Islands, 
here  but  3  feet  was  found  in  the  steamboat  channel,  the  tide  at  the  time,  10  a.  m.^ 
th  instant,  being  approximately  about  three-fourths  of  a  foot  below  mean  low 
1«,  with  a  bottom  width  of  from  50  feet  to  100  feet  (approximately)  for  a  distance 

about  one-half  a  mile.  Second  obstruction  was  found  at  Caronkaway  Reef,  7 
1«B  southwest  of  the  Deer  Islands,  over  which  3^  feet  was  the  least  depth  found. 
^«  present  steamboat  channel  is  about  three-fourths  of  a  mile  to  the  northward  of 
a  old  dredged  out  which  was  filled  up  by  the  cyclone  of  1875.  The  present  channel 
r«ugh  the  reef  is  quite  lumpy  for  a  distance  of  about  three-fourths  of  a  mile,  with 
OTit  3  feet  of  water  on  the  lump  at  mean  low  tide.  Third  obstruction  is  at  Shell 
^d,  which  lies  about  three-fourths  of  a  mile  southwest  of  Caronkaway  Reef,  on 
^ich  is  about  3  feet  of  water  at  mean  low  tide :  length  of  shoal  about  one-fourth 
I«.  Fourth  obstruction  is  about  li  miles  nortii  of  Ban  Luis  Pass,  on  which  was 
>inl  4  feet  of  water  (12  m.^  27th  instant),  tide  approximately  at  mean  low ;  length 

^hoal  about  one-half  mile.  Fifth  obstruction  is  in  Oyster  Bay,  about  three- 
'^iths  of  a  mile  to  the  southwest  of  Christmas  Point,  where  the  channel  last 
^dged  makes  a  sharp  anele  with  the  general  line  of  the  cut  (see  chart).  Three 
^  was  the  shoaleet  deptn  found  at  this  point,  its  length  from  5-foot  contour  to  5« 
^t  contour  being  about  one-half  mile. 
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It  appears  from  paper  (copy  herewith)  received  firom  Mr.  Branch  T. 
Masterson,  of  Galveston,  that  the  State  of  Texas  in  1859  had  achaimei 
dredged  across  Deer  Island,  SheU,  Garancahua  (Garonkaway),  and 
Ghristian  Point  reefs,  and  that  the  channel  remained  open  sixteen  years 
^ntil  its  depth  and  width  were  rednced  by  the  cyclone  of  1875.  Also, 
that  this  channel,  when  open,  famished  an  outlet  to  market  for  the 
crops  of  Brazoria  Gounty,  which  now  h^s  a  i>opnlation  of  11,000,  as  well 
as  of  the  most  thickly  settled  part  of  Matagorda  Gounty  and  the  lower 
part  of  Fort  Bend  Gounty;  in  fact,  for  all  freight  tributary  to  Biazos 
River  and  Ghocolate  and  Bastrop  bayous  and  Oyster  Greek.  ThattJie 
partial  closing  of  the  channel  by  the  cyclone  of  1875  forces  a  large  part 
of  the  traf&c  to  be  carried  on  by  hauling  to  the  river  and  by  boating  to 
Golumbia,  about  40  mUes  above  the  mouth  of  the  river,  thence  by  rail- 
road to  Houston  and  Galveston,  causing  loss  of  time  and  additional 
expense  to  farmers  in  shipping  their  prodace  to  market.  That  notwitli- 
standing  the  delay  in  waiting  for  high  tides  to  enable  crossing  the  i«e^ 
one  steamboat  brings  to  market  large  quantities  of  cotton  and  that  it 
carries  in  return  cargoes  of  merchandise.  That  a  great  deal  of  firdght 
is  also  carried  by  saU  vessels  in  the  open  Gulf  by  selecting  times  when 
the  Gulf  is  suf&ciently  calm  to  take  the  risk,  though  insurance  compa- 
nies have  declined  to  insure  cargoes  by  the  open  Gulf  route  as  being  too 
hazardous  for  regular  navigation  by  light-draft  bay  and  river  sail  ves- 
sels or  steamers.  And  that  the  reopening  of  the  channel  through  the 
reefs  will  increase  safety  and  spee(l  in  navigation  and  develop  a  con- 
stantly increasing  trade. 

From  a  staltement  also  made  by  Mr.  Masterson,  December  6  (copy 
herewith),  it  appears  that  the  value  of  the  traffic  through  West  Bay  in 
one  season  from  Brazos  Biver  alone  amounted  to  $732,000.  •  In  that 
statement  it  is  also  claimed  that  one  steamboat  fh>m  the  Brazos  Biver 
(by  this  route)  running  constantly  reduced  freight  charges  50  per  cent 

It  would  appear  from  the  report  and  statistics  that  the  channel 
through  West  Galveston  Bay  to  Christians  (Christmas)  Point  is  worthy 
of  improvement  by  the  General  Government,  provided  the  cost  of  snch 
be  not  disproportionate  to  the  extent  of  the  traffic  as  stated. 

The  expense  of  a  full  survey  from  which  to  determine  the  practicability 
and  cost  of  such  improvement  is  estimated  at  $3,000. 

Appended  hereto  are  an  extract  from  the  report  of  Mr.  Talfor  and 
copies  of  statements  by  Mr.  Masterson. 

Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allex, 
Major y  Corps  of  Enginmu 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 

[First  indorsement.] 

U.  S.  ENanrEBB  Office, 

Southwest  Division, 
New  York,  December  22^  1890. 

Bespectftilly  forwarded  to  the  Chief  of  Engineers. 
I  concur  in  the  opinion  of  the  local  engineer  that  this  route  is  wortby 
of  improvement.    To  what  extent  depends  on  the  cost,  which  can  only 
be  determined  by  a  survey. 

C.  B.  Comstock, 
Colonel  of  Engineers^  BvU  Brig.  Gen.j  U.  S.  J..^ 

Division  Engineer. 
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befort  ov  mr.  r.  b.  talfor,  assistant  bnoineeb. 

United  States  Engineer  Officb, 
•  Galveston,  Tex.,  November  29, 1890, 

Sir  :  I  have  the  honor  to  report  on  a  prelimmary  examination  of  the  channels 
throngh  West  Galveston  Bay  to  Christmas  Point,  per  your  letter  of  instmctions  on 
the  26th  instant.  In  accordance  with  the  above  instructions,  I  left  Galveston  at 
8:30  a.  m.  of  the  27th  with  the  schooner  Andrew  Boden  for  Christmas  Point  via  West 
Galveston  Bay.  The  first  obstruction  to  a  5-foot  navigation  was  encountered  at  the 
Deer  Islands,  where  but  3  feet  was  found  in  the  steamboat  channel,  the  tide  at  the 
time,  10  a.  m.,  27th  instant,  being  approximately  about  three-fourths  of  a  foot  below 
mean  low  tide,  with  a  bottom  width  of  from  50  feet  to  100  feet  wide  (approximately) 
for  a  distance  of  about  one-half  a  mile.  Second  obstruction  was  found  at  Caronka- 
way  Beef,  7  miles  southwest  of  the  Deer  Islands,  over  which  3^  feet  was  the  least 
depth  found.  The  present  steamboat  channel  is  about  three-fourths  of  a  mile  to 
the  northward  of  the  old  dredged  out  which  was  filled  up  by  the  cyclone  of  1875. 
The  present  channel  through  the  reef  is  quite  lumpy  for  a  distance  of  about  three- 
fourths  of  a  mile,  with  about  3  feet  of  water  on  the  lump  at  mean  low  tide.  Third 
obstruction  is  at  Shell  Island,  which  lies  about  three-fourths  of  a  mile  southwest  of 
Caronkaway  Reef,  on  which  is  about  3  feet  of  ^ater  at  mean  low  tide ;  length  of 
shoal  about  one- fourth  mile.  Fourth  obstruction  is  about  li  miles  north  of  San  Luis 
Pass,  on  which  was  found  4  feet  of  water  (12  m.,  27th  instant),  tide  ap]^roximately  at 
mean  low ;  length  of  shoal  about  one-half  mile.  Fifth  obstruction  is  m  Oyster  Bay, 
about  three-fourths  of  a  mile  to  the  southwest  of  Christmas  Point,  where  the  chan- 
nel last  dredged  makes  a  sharp  angle  with  the  general  line  of  the  cut  (see  chart). 
Three  feet  was  the  shoalest  depth  found  at  this  point,  its  length  from  5-foot  contoux 
to  5-foot  contour  being  about  one-half  a  mile. 

In  connection  with  the  above,  I  would  respectfully  refer  to  the  fact  that  if  the 
channels  through  the  reels  were  staked  off  with  beacons  similar  to  the  one  at  Han. 
naA  Island  in  Galveston  Bay,  the  present  navigation  would  be  greatly  benefitea 
tll^eby. 

3  beacons  at  Deer  Island. 

8  beacons  at  Caronkaway  Ree£ 

2  beacons  at  Shell  Island. 

3  beacons  at  San  Luis  Pass. 

4  beacons  at  Christmas  Point. 


character  of  bottohb. 

At  Deer  Island,  shell  and  mud;  at  Caronkaway,  shell  and  mud;  at  San  Luis  Pass, 
sand;  at  Christmas  Point,  soft  mud  in  channel,  stiffer  mud  on  sides  of  cut. 

Attached  herewith  are  commercial  statistics  ftirnished  by  Mr.  Branch  Masterson. 
Very  respectfully,  yonr  obedient  servant, 

R.  B.  Talfor, 
United  Statea  Aseietant  Engineer. 
M%j.  Chas.  J.  Allen, 

Corps  of  Engineers,  U»  3,  A, 


STATEMENT  FURNISHED  BY  MR.   BRANCH  T.  MASTERSON,  NOVEMBER  6,   1890. 

In  1859  the  State  of  Texas  had  a  channel  dredged  across  Deer  Island  Reef,  Shell 
Beef,  Carancahua  Reef,  and  Christian  Point  Reef,  the  balance  of  the  entire  distance 
through  West  Galveston  Bay  gives  open  water  navigation  for  vessels  drawing  not 
exceeding  5  feet.  This  channel  remained  open  until  the  cyclone  of  1875,  sixteen 
years,  without  a  dollar's  expense,  and  was  constantly  used.  That  cyclone  by  vio- 
lent force  of  the  water  filled  in  the  channel  on  the  sides  with  sand  and  small  shells 
nn^  it  became  only  f^m  2^  to  3  feet  at  low  tide,  and  too  narrow  to  pass  through 
except  at  taU  tide.  When  this  channel  was  open  it  furnished  the  outlet  to  market 
for  the  crops  of  Brazoria  County,  which  now  has  a  population  of  over  11,000  people, 
as  weU  as  the  most  thickly  settled  part  of  Matagorda  and  lower  part  of  Fort  Bend 
Cotmty,  in  fact  all  freight  tributary  to  Brazos  River  and  Chocolate  and  Bastrop 
iMiyons  and  Oyster  Creek. 

The  trade  kept  two  steamboats  with  carrying  capacity  of  500  bales  of  cotton  each 
COOBtBoMj  employed,  and  numerous  sail  vessels  and  tra<Ung  boats.    The  partial  olos- 
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ing  of  the  channel  forces  a  large  part  of  the  traffic  to  be  carried  on  by  hauling  to  tit« 
river,  boating  to  Columbia,  about  40  miles  from  the  mouth  of  the  river,  and  thence  to 
be  hauled  by  railroad  up  to  Houston  and  down  to  Galveston,  causing  loss  of  time  and 
additional  expense  for  farmers  to  get  their  freight  or  ship  tneir  products  t<r  market. 
Kotwithstandinfif  the  delav  of  waiting  for  high  tides  to  cross  these  reefs,  one  steam- 
boat haa  brought  to  market  over  this  route  '  thousand  bales  of  cotton  froa 
September  1, 1889,  to  May  1, 1890,  and  carrying  returning  cargoes  of  merchandise,  and 
a  large  part  of  the  freight  was  brought  by  sail  vessels  in  the  open  Gulf  byMleetlDg 
times  when  the  Gulf  was  sufficiently  calm  to  take  the  risk.  Bisurance  companies 
have  declined  to  insure  cargoes  by  the  open  Gulf  route  as  being  too  hazardous  for 
regular  navigation  by  light-draft  bay  ana  river  sail  vessels  or  steamers. 

The  reopening  of  the  cnannel  though  the  reefs  will  increase  the  safety  and  speed 
in  navigation  and  develop  a  constantly  increasing  trade.  This  would  require  at 
Deer  Island  Reef  dredging  from  1  to  3  feet  deep,  60  feet  wide,  800  yards  long;  at 
Shell  Reef,  about  400  yards  long ;  at  Carancahua  Reef,  about  600  yards  long,  and 
Christian  Point  Reef,  about  500  yards  long.  When  the  State  of  Texas  dredged  this 
channel  in  1859  no  timber  or  other  material  was  used  to  prevent  the  filling  up,  the 
ebb  and  flow  of  the  tide  through  the  channel  keeping  it  open  without  expense  until 
partially  filled  in  by  shell  and  sand  moved  by  the  cyclone  in  1875. 


LETTER  OF  MR.  BRANCH  T.  MA8TER80K,  ATTORNEY  AT. LAW. 

Galveston,  Tex.,  December  6, 1890, 

Dear  Sir  :  In  response  to  your  inquirv  as  to  the  extent  of  the  traffic  to  be  bene- 
fited by  opening  the  channel  through  the  reefs  in  West  Bay,  I  beg  to  report  that  in 
one  season  the  traffic  from  Brazos  River  alone  was  as  follows: 

Sugar,  2,240  hogsheads $224^000 

Cotton,  3,600  bales 216^000 

Molasses,  2,500  barrels 50,000 

Hides,  8,000 30,000 

Lumber,  445,000  feet 9,000 

Merchandise,  20,300  barrels 203,000 

Total 782,000 

This  only  includes  the  freight  of  light-draft  steamers,  and  would  easily  be  doubled 
but  for  the  fact  that  In  low  tides  in  winter^  when  the  bulk  of  the  crop  is  marketed, 
the  steamers  frec^uently  take  a  week  waiting  for  tides  to  cross  the  reef,  and  sU 
freight  that  requires  prompt  and  certain  delivery  could  not  come  by  the  bay  route. 
The  commerce  would  not  only  be  increased,  but  a  reliable  water  route  would  result 
in  greater  competition  and  cheaper  freight.  One  steamboat  from  the  Brasos  River 
running  constantly  has  resulted  in  a  reduction  of  50  per  cent  in  freight  charges.  In 
giving  data  I  have  omitted  boats  from  Oyster  Creek,  Bastrop,  and  Chocolate  oayoofli 
as  I  have  not  the  information  as  to  them. 
Very  respectfully, 

Branch  T.  Mabtkbson. 
Maj.  Chab.  J.  Allen, 

Carps  of  Ungineers,  U,  S.  A, 


SURVEY  OF  WEST  GALVESTON  BAY,  TEXAS,  FROM  CHRISTMAS  (CHRI^ 
TIANS)  POINT,  WITH  A  VIEW  OF  REOPENING  THE  CHANNEL  THROUGl^ 
WEST  BAY. 

United  States  Engineer  Office, 

Oalvestony  Tex.y  November  J27y  189L 

General:  I  have  the  honor  to  submit  herewith  my  report  of  a 
vey  of  "  West  Galveston  Bay,  ftx)m  Ghritttians  Point,  with  a  view 
reox>eiiing  the  channel  through  West  Bay,''  made  in  compliance  with  th-^ 
requirements  of  sections  17  and  18  of  the  river  and  harbor  act  of  GoiCS 
gress  of  September  19, 1890. 

In  my  report  of  the  preliminary  examination  of  the  bay,  dated  JDeoentf^^ 
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,  1890, 1  wrote,  referring  to  certain  statements  forwarded  with 
port,  as  follows: 

lid  appear  from  the  report  and  statistics  that  the  ohannels  through  West  Bay 
tlans  (Christmas)  Point  are  worthy  of  improvement  by  the  General  Govern- 
rovided  the  cost  of  such  be  not  disproportionate  to  the  extent  of  the  traffic 
1. 

11  snrvey  fipom  wMch  to  determine  the  cost  of  improvement  was 
Q  March  and  April  last,  excepting  that  the  shore  lines  of  Deer 
were  run  during  the  past  month. 

survey,  covering  39  square  miles,  24  of  which  were  sounded,  was 
mder  my  direction  by  Mr.  Gerald  Bagnall,  assistant  engineer,  a 
f  whose  rejwrt  upon  the  same  is  herewith.  The  sum  of  $2,000  was 
i  me  for  the  purpose  of  making  the  survey. 
Eis  necessary  to  sound  large  portions  of  the  bay  closely,  as  there 
en  no  survey  of  the  locality  since  1880,  and  it  was  important  to 
kin  what  changes,  if  any,  had  occurred  in  qhannels  since  that 
It  was  claimed  by  some  interested  in  the  navigation  of  the  bay 
lannels  excavated  through  the  shoals  by  the  State  of  Texas  in 
%d  been  more  or  less  filled  up  by  the  cyclone  of  1875.  It  appeared, 
»re,  as  not  unlikely  that  the  cyclone  of  1886  might  have  caused 
*  filling  of  the  channels. 

act  authorizes  an  examination  or  survey,  or  both,  "  from  Chris- 
Point-"  From  direct  information  gained  it  was  evident  that  the 
»f  land  lying  between  Bastrop  and  Oyster  bays  and  about  3  miles 
t  San  Luis  Pass  was  the  point  meant  in  the  act.  On  the  U.  S. 
Survey  chart  this  point  is  marked  as  Christmas  Point,  by  which 
t  is  most  generally  known.  The  channel  passing  along  the  point 
aed  to  be  the  most  difficult  of  navigation  of  any  of  the  channels, 
survey  commenced  at  a  i>oint  between  the  railroad  bridges  which 
rom  Galveston  Island  to  the  mainland  of  Texas  and  Deer  Islands, 
tended  to  the  west  end  of  Oyster  Bay,  the  whole  being  regarded 
jt  Bay. 

ruling  depth  at  mean  low  tide  from  the  railroad  bridges  to  San 
ass  is  3^  feet,  excepting  at  lOironkaway  Beef,  where,  in  a  few 
it  is  3.2  feet.  For  considerable  distance  there  is  a  depth  of  5  feet, 
ui  Luis  Pass,  which  connects  West  Bay  with  the  Gulf  of  Mexico, 
pth  is,  according  to  U".  S.  Coast  Survey  chart,  7  to  8  feet.  The 
depth  in  Oyster  Bay  up  to  the  entrance  to  the  Galveston  and 
Canal,  which  connects  that  bay  with  Brazos  Biver,  is  3  feet,  ex- 
;  for  a  short  distance,  over  which  it  is  2.8  feet.  The  depth  in  the 
Las  been  increased  by  dredging  during  the  past  season,  as  I  am 
ed,  to  7  feet. 

average  rise  of  the  tide  in  West  Bay  is  about  1  foot.  During 
Bvalence  of  "  northers"  the  depth  in  the  bay  is  considerably  less 
hat  at  mean  low  tide,  and  vessels  are  at  such  times  subject  to 

canal  is  owned  and  operated  by  a  private  corporation,  which  has 
^ht  to  exact  tolls  of  vessels  making  use  of  it.  Improvement  of 
uth  of  the  Brazos  Eiver  is  also  carried  on  by  a  private  corpora- 
hich  is  emi)owered  to  collect  tolls  under  certain  regulations. 
3  entering  Brazos  Eiver  from  the  Gulf  of  Mexico,  and  con- 
,  pass  through  one  or  the  other  of  these  improvements, 
difficulty  in  navigating  West  Bay  is  due  to  insufficient  depth, 
•ally  during  "  northers,"  and  to  narrow  and  tortuous  channels  at 
)er  of  points,  as  can  be  seen  by  inspection  of  the  map*  herewith, 

*  Not  printed. 
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Those  interested  in  improvement  of  West  Bay  are  desiroas  of  secur- 
ing a  depth  of  5  feet  in  the  channels  at  low  tide.  The  cost  of  excava- 
tion to  secnre  continuous  channels  of  least  width  of  100  feet  and  of 
depth  of  4  feet,  also  of  5  feet,  is  given  below. 

FoUowing  the  line  of  the  present  channel,  which  is  marked  on  the  map 
e.  g,Pf  q,  v,  there  wiU  be  required^  in  order  to  obtain  a  depth  of  4  feet, 
the  excavation  and  removal  of  216;029  cubic  yards  of  material^  at  an 
estimated  cost  of $95,062.76 

For  a  5-foot  depth  the  quantity  to  be  excavated  and  removed  would  be 
501,112  oubio  yiurds,  at  an  estimated  cost  of 220,489.28 

Following  the  most  direct  route  through  the  bay,  marked  on  the  map 
Of  g,  t,  g,  V,  the  <}nantity  of  excavation  required  for  a  4-foot  depth  would 
be  213,012  cubic  yards :  estimated  cost 98,72^28 

For  a  5-foot  depth,  480,155  cubic  yards  would  have  to  be  excavated,  at  an 
estimated  cost  of 211,268.20 

The  cost  per  cubic  yard  is  placed  at  40  cents  on  account  of  the  dis- 
tances through  which  the  excavated  material  would  have  to  be  con- 
veyed. To  the  cost  of  dredging  has  been  added  10  i)er  cent  to  cover 
contingencies  of  engineering  and  inspection. 

The  exi)ense  of  dredging  channels  of  the  depths  just  given,  and  to  a 
width  of  200  feet,  would  be  nearly  double  that  of  100-foot  channels. 

The  cost  of  any  one  of  the  foregoing  is  regarded  as  beyond  proportion 
to  the  amount  of  present  or  immediately  prospective  commerce  that 
would  be  benefited  by  such  improvement. 

There  are  two  steamers  at  present  navigating  West  Bay,  carrying 
freight  and  passengers  between  Brazos  Eiver  and  Galveston.  They  are 
the  Whitewater^  with  carrying  capacity  of  550  bales  of  cotton,  and  the 
Emily  P.,  of  150  bales  capacity.  A  new  steamer,  the  Hiawatha^  of  1,200 
bales  capacity,  has  been  purchased  and  is  now  on  her  way  from  Kev 
Orleans  to  be  added  to  the  line  of  steamers  navigating  the  bay. 

It  is  stated  in  the  letter  of  Mr.  Branch  Masterson,  vice-president  ot 
the  line  (copy  of  letter  herewith),  that  the  freight  transported  during 
the  past  ten  months  by  one  of  the  steamers  aggregated  about  4,000 
tons,  of  an  approximate  value  of  $800,000.  He  could  not  state  the  total 
amount  of  freight  in  tons  carried  by  the  steamers  or  by  the  small  sol- 
ing craft  that  also  bring  cotton  and  other  produce  from  the  Brazos  to 
G&veston.  It  is  his  opinion  that  an  improvement  to  admit  of  steamers 
crossing  the  reefs  without  waiting  for  high  tide  would  result  in  more 
than  doubling  the  commerce. 

Considerable  improvement  of  the  navigation  would  result  from 
straightening  the  channels  and  removing  the  points  bordering  them, 
and  also  from  effecting  a  trifling  amount  of  deepening  by  dredging  so 
as  to  afford  a  least  width  of  200  feet  and  depth  of  3  J  feet  in  the  bay  be- 
tween the  railroad  bridges  and  San  Luis  Pass^  and  least  width  of  lOO 
feet  and  depth  of  3  feet  along  Christmas  (Christians)  Point,  following 
the  line  of  existing  channel  c,  g^  jp,  g,  i?,  the  reason  for  the  differfflice  in 
width  and  depth  for  the  two  being  that  the  former  x)ortion  is  navigated 
by  more  and  larger  sailing  vessels  than  is  the  latter,  which  is  princi- 
pally used  by  the  steamboats  of  the  company,  which  are  of  light  draft 

Such,  an  improvement  would  call  for  excavation  as  follows: 

Between  the  railroad  bridges  and  San  Luis  Pass cable  yards . .  48,  *^ 

In  Christmas  (Christians)  Point  Channel do ll»w> 

59/J8D 

At  40  cents  per  yard |23»912.» 

Add  15  per  cent  for  contingencies  of  engineering  and  inspection 8^  5t£.^ 

Total  for  dredging 27,498.» 
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The  material  to  be  dredged  is  composed  mostly  of  a  mixture  of  mud, 
sand,  and  shells. 

If  an  improvement  is  ordered,  the  channel  should  be  marked  by  suit- 
able beacons,  the  estimated  cost  of  which  is  $1,500  in  addition  to  that 
just  estimated  for  dredging.  These  sums,  aggregating  $28,998.80,  can, 
Jn  my  opinion,  be  profitably  expended  in  the  interest  of  the  public  in  re- 
ducing the  difficulties  in  the  way  of  navigation  through  West  Bay. 
and  should  Congress  order  the  improvement  the  amount  estimated 
($28,908.80)  can  be  profitably  expended  in  one  year. 

A  small  amount  of  redredging  might  in  time  become  necessary, 
though  it  is  believed  that  dredging  in  West  Bay  will  be  reasonably 
permanent. 

STATISTICAL. 

The  locality  under  survey  is  in  the  collection  district  of  Galveston, 
Tex.,  at  which  port  the  revenue  collected  for  the  fiscal  year  ended  June 
30, 1891,  was  $174,489.92. 

The  nearest  light-houses  are  at  Half-Moon  Eeef  and  Bedfish  Bar,  in 
Galveston  Bay,  and  at  Bolivar  and  Fort  Point,  at  entrance  to  Galveston 
Bay. 

There  is  a  United  States  life-saving  station  at  San  Luis  Pass,  and  also 
one  at  Fort  Point. 

Very  respectfully,  your  obedient  servant, 

Ghas.  J.  Allen, 
Major  J  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Oasby, 

Chief  of  Engineers^  U.  8.  A, 

(Through  Col.  C.  B.Oomstock,  Corps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 

[First  indorsement.] 

U.  S.  ENaiNEER  Office, 
Southwest  Division, 

Ifew  TorJCy  December  P,  1891. 

Bespectfiilly  forwarded  to  the  Chief  of  Engineers. 
The  views  of  the  district  engineer  are  concurred  in. 

C.  B.  COMSTOOK, 

Colonel  of  Engineers^  BvU  Brig.  Oen,j  U.  8.  A., 

Division  Engineer. 


bbpost  of  mr.  gerald  bagnall,  assistant  engineer. 

United  States  Engineer  Office, 

Galveston  J  Tex,,  November  16,  1891, 

Major:  I  have  the  honor  to  gnbmit  the  foUowing  report  on  the  survey  of  West 
Bay  and  Christmas  Point,  made  in  accordance  with  your  instructions,  together  with 
estimates  for  the  construction  of  a  channel. 

The  survey  was  commenced  on  March  2, 1891,  and  completed  on  April  18, 1891. 
The  area  surveyed  embraces  about  39  square  miles,  of  which  24  square  miles  was 
sounded  over.  A  system  of  triangulation  connected  with  the  triangnlation  stations 
in  Qalveeton  Bay  was  carried  down  to  Karonkaway  Point,  and  repeated  angles  read 
at  each  station.  A  base  line  15,055.1  feet  long  was  measured  from  A  1^  to  A  3,  and 
the  work  checked  at  the  lower  end  by  a  measured  line  from  D  to  £.  At  Christmas 
Point  s  base  line  2,820.8  feet  long  was  measured  from  P  to  P',  and  an  independent 
system  of  triangulation  laid  out  embracing  6  stations.  About  55  miles  of  shore  line 
was  ran  in  West  Bay,  and  about  7  miles  in  Oyster  Bay.    The  stations  on  shore  had 

BNG  92 ^99 
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tripods  erectod  over  them,  while  those  in  the  water  consisted  of  a  simple  pole  iriih 
a  ball  on  top.  In  West  Bay  13  tripods  were  erected,  including^  one  at  Yir^iA 
Point  not  shown  on  map,  and  4  single  poles.  In  Oyster  Bay  4  tripods  and  2  smgla 
poles  were  used.  The  location  of  the  stations  is  marked  on  the  ground  by  ^van- 
ized  iron  rodv  7  feet  long  and  boiler  tubes,  both  being  placed  at  the  prmeipal 
stations,  while  tubes  only  were  put  at  the  others. 

TIDE  QAUQES. 

Five  tide  gauges  were  established  in  West  Bay  aiad  one  in  Oyster  Ba7.  In  West 
Bay  T.  6.  No.  1  was  established  on  the  railroad  trestle,  No.  2  north  of  lleer  blADd, 
No.  3  about  2  miles  south  of  Deer  Island,  No.  4, 2  miles  above  Karonkaway,  aii(iKo.5 
off  Karonkaway  Point. 

A  line  of  levels  was  run  from  the  B.  M.  on  the  Hendley  building  to  the  lailrosd 
trestle  across  West  Bay  and  connected  with  T.  G.  No.  1,  at  which  hourly  lesdina 
were  taken  night  and  day  for  two  months.  The  other  gauges  were  connected  with 
this  by  comparisons  of  high  and  low  water  readings,  the  observations  having  bea 
taken  when  practicable  during  the  progress  of  l£e  survey.  As  a  check  No.  1  wM 
connected  with  No.  3  by  a  line  of  levels  run  down  the  island  shore  to  a  temponiy 
gauge  at  the  nearest  point  of  shor6,  which  was  connected  with  the  latter  \)j  witcr 
level  comparisons.  Li  like  manner  the  result  of  comparisons  between  readings  on 
Nos.  4  and  5  was  checked.  At  Christmas  Point  it  was  not  practicable  witn  the 
means  and  time  at  our  disposal  to  get  a  tide  record  covering  a  sufficiently  long  period 
by  which  to  establish  a  correct  plane  of  mean  low  tide.  It  was  therefore  thoaght 
best  to  use  a  plane  deduced  from  the  survey  of  1880.  The  plane  thus  found  and  lued 
was  secured  by  a  bench  mark. 

BENCH   MAKKS. 

Bench  marks  were  established  on  the  nearest  point  of  shore  to  each  of  these 
gauges  and  are  as  follows : 

B.  M.  No.  2  is  an  iron  bolt  in  center  of  an  old  12  b^  12  pile  west  of  the  first  bent  on 
the  railroad  bridge  and  on  the  southwest  side  of  bridge  18  inches  from  present  south 
pile  of  said  bent. 

B.  M.  &  is  a  square-headed  iron  bolt  driven  to  the  surface  of  ground  dose  to  the 
iron  tube  at  A  ^«    Its  elevation  above  mean  low  tide  is  4.210  feet. 

B.  M.  No.  10  is  a  square- headed  iron  bolt  driven  to  the  surface  of  the  ground  near 
a  bush  on  shell  reef  opposite  station  3  and  in  line  with  station  3  and  Galveston  Water 
Tower.    Its  elevation  above  mean  low  tide  is  3.645  feet. 

B.  M.  No.  1  is  a  round  iron  bolt  driven  within  2  inches  of  the  ground  at  Karonka- 
way Point  and  located  by  the  following  sextant  angles: 

7andC 43^  62'  40" 

Cand5 30°  32'  40" 

5  and  6 72°  58'  40" 

Its  elevation  above  mean  low  tide  is  3.965  feet. 

B.  M.  No.  3  is  located  1  foot  north  of  B.  M.  No.  1.  It  is  a  square-headed  bolt 
driven  close  to  the  surface  of  the  ground.  Its  elevation  above  mean  low  tide  is  3.S01 
feet. 

B.  M.  No.  4  is  an  iron  bolt  driven  within  2  inches  of  the  surface  of  the  groimdand 
the  main  land  opposite  station  X.    It  is  located  by  the  following  angles: 

7andC 20°  35'  00" 

Cand5 34^  lO'OO" 

AandB 79°  18'  00" 

Its  elevation  above  mean  low  tide  is  3.597  feet. 

The  B.  M.  at  Christmas  Point  is  a  square-headed  iron  bolt  driven  to  the  surfaee^n 
the  ground  about  1  foot  from  the  boiler  tube  at  P.  Its  elevation  is  6.545.  The  f^' 
ration  of  top  of  the  boiler  tube  is  7.065. 

The  survey  embraced  those  portions  of  the  route  between  the  railroad  bridge  » 
the  northern  extremity  of  West  Bay  and  the  entrance  to  the  Brazos  River  Caa*^ 
where  a  depth  of  5  feet  could  not  be  found.  The  width  surveyed  at  the  differeot 
points  depended  on  the  following  conditions :  Where  the  best  route  was  well  defia^ 
as  was  the  case  near  Deer  Island,  the  area  surveyed  was  limited  to  shoal  water  on 
each  side  of  present  channel;  at  points,  however,  where  doubt  existed  as  to  theio^ 
economical  route,  as  was  the  case  about  Karonkaway,  the  survey  was  then  made  w 
embrace  nearly  the  full  width  of  the  bay. 

ESTIMATES. 

Estimates  for  a  4-foot  and  for  a  6-foot  channel  200  feet  wide  have  been  made  0^ 
two  lines,  one  following  the  most  direct  practicable  route,  the  other  following  ^ 
present  steamboat  channel  as  shown  by  dotted  line  on  chart.    Another  estimate  d» 
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€en  made  for  improving  the  present  route  to  the  extent  of  cutting  oflf  points  and 
ridening  the  passage  through  the  reefs,  giving  a  minimum  depth  in  West  Bay  of  3^- 
aet  at  mean  low  tide,  and  in  Oyster  Bay  a  minimum  depth  of  3  feet  at  mean  low 
ide.  This  latter  estimate  does  not  contemplate  increasing  the  nornlal  depths  of  the 
ays. 

In  making  up  the  quantities  an  extra  depth  of  0.5  foot  was  added  to  cover  unavoid- 
ble  excess  of  depth  of  cutting.  As  this  is  a  small  margin  the  price  per  cubic  yard 
as  been  slightly  increased  over  what  it  would  have  been  witn  a  larger  margin  of 
eptfa. 

The  estimated  cost  has  been  placed  high  on  account  of  the  difficulty  of  disposing 
f  the  material  in  a  shoal- water  bay,  combined  with  the  light  cutting  required.  The 
otal  lenglJi  to  be  dredged,  following  the  most  direct  route,  is  as  follows : 


5-foot  ohaimel. 


nWeetBAy.. 
Q  Oyster  Bay 


71,353 


The  amount  of  material  to  be  removed  would  be  for 


n  West  Bay cnb.yds 

n  Oyster  Bay do.. 

Lt  40  oents  per  cnbio  yard 

Ldd  10  per  cent  for  contiugencios 

Totals 


4-foot  channel. 


282,375 
163, 474 


445,849 


$178,339.60 
17,833.96 


(1)  196,173.56 


5-foot  channeL 


697,377 
282,759 


980, 136 


$392,054.40 
80, 205. 44 


(2)     431, 259. 84 


Following  the  present  steamboat  channel  the  amount  to  be  dredged  and  cost  would 
te  as  follows : 


n  West  Bay cub. yds. 

n  Oyster  ISay uu... 


it  40  cents  per  eubic  yard 

Ldd  10  per  cent  for  contingencies. 


Totals 


4-foot  channel. 


288,408 
lOa,  474 


451,882 


$180, 752. 80 
18,075.28 


(3)  198,828.08 


5-foot  channeL 


739,290 
282, 759 


1, 022, 049 


$408,819.60 
40,881.90 


(4)  440,701.56 


Estimated  cost  of  widening  through  the  reefs  and  cutting  off  points,  etc. : 

n  West  Bay oub.yds..         48,740 

JhristmaB  Point do....  27,600 


76,340 


Li  40  oent«  per  cubic  yard $30,636.00 

ldd  20  per  cent  for  contingencies 6,107.20 

Total 36,643.20 

The  amount  of  work  estimated  for  in  the  last  case  would  provide  sufficient  depth 
'at  most  if  not  all  the  commerce  at  present  using  these  bays,  except  during  severe 
lortheiB. 

A  reduction  of  width  of  channel  in  the  above  estimates  wlU  give  more  than  a  ]pro* 
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Eortional  rednction  in  the  qnan titles.  This  is  especially  so  in  the  case  of  estimate 
o.  5,  where  a  reduction  of  width  to  100  feet  would  reduce  the  amount  to  be  exca- 
vated in  the  proportion  of  2  to  5.  In  the  case  of  estimates  Nos.  1,  2,  3,  and  4  this 
would  be  very  much  smaller. 

The  cost  of  dredging  per  cubic  yard  could  be  reduced  by  depositing  the  material 
alongside  the  cut,  but  while  this  might  safely  be  done  in  Oyster  Bay  there  wonld  be 
danger  of  the  material  washing  back  in  West  Bay  on  account  of  its  greater  extent 
and  depth. 

The  mat'Crial  in  West  Bay  and  Oyster  Bay  is  principally  composed  of  a  mixture  of 
mud,  sand,  and  shell,  with  occasional  rcefJs  of  oyster  shell.  It  is  probable  that  any 
channel  dredged  through  them  will  maintain  its  depth  fairly  well,  as  the  enrrents 
are  in  the  direction  of  the  proposed  cut,  but  for  greater  permanency  it  woald  be 
necessary  to  revet  each  side  of  the  dredged  channel^  at  least  in  some  places. 

A  further  provision  should  be  made  lor  the  erection  of  beacons  at  an  apjiroximate 
cost  of  $1,500. 

Very  respectfully,  your  obedient  servant, 

•    Gerald  Bagnall, 

Assistant  Engineer, 
Maj..  CnAS.  J.  Allen, 

CorpH  of  Engineers,  U.  S.  A, 


LETTER  OF  MR.  BRANCH  T.  MASTERSON. 

• 

Galveston,  Tex.,  Novemher  g7, 1891. 
Dear  Sir  :  In  response  to  your  inquiry  as  to  the  present  condition  of  the  traffie 
paasing  through  West  Bay,  I  regret  that  from  the  nature  of  the  trade  it  is  impoifei- 
ble  to  state  the  exact  tonnage,  because  a  number  of  schooners  are  passinff  at  irregn- 
lar  times  when  the  high  tides  admit  of  their  crossing  the  reefs,  loaded  with  flight, 
going  and  coming,  and  when  the  steamboats  running  regularly  are  delayed  by  low 
tides  in  crossing  the  reefs,  the  freights  are  diverted  and  nnd  their  way  to  market  by 
hauling  to  nearest  points  on  railroads  and  paying  the  additional  cost.  I  have  taken 
from  the  books  of  one  steamer,  making  one  trip  per  week,  the  amount  of  freight 
transported  by  her  in  the  past  ten  months,  and  find  it  aggregates  about  4,000  tons, 
of  an  approximate  value  of  $800,000.  The  owners  of  the  boat  found  the  traffic  in- 
creasing so  that  within  the  past  ninety  days  they  have  purchased  another  steamer 
and  have  been  running  four  trips  each  way  per  week.  Both  steamers  have  had 
tendered  them  so  much  more  freight  than  they  can  carry  that  a  third  steamer  has 
been  purchased  within  the  past  ten  days,  having  a  carrying  capacity  of  SOD  tons, 
and  will  be  placed  in  the  trade  at  once.  The  trade  has  doubled  within  the  paat 
ninety  days,  and  if  relieved  of  the  delays  caused  by  waiting  for  tides  to  cross  the 
reefs  in  West  Bay,  I  feel  certain  of  a  fiirther  increase  of  over  100  per  cent  by  the 
coming  season. 

Very  respectfully, 

Branch  T.  Mastkrson. 

M(j.  Chas.  J.  Allen, 

U,  S.  Engineer. 
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IMPROVEMENT  OF  CERTAIN  RIVERS  AND  WATERWAYS  IN  LOUISIANA, 
TEXAS,  ARKANSAS,  MISSISSIPPI,  AND  TENNESSEE,  TRIBUTARY  TO 
MISSISSIPPI  RIVER ;  WATER  GAUGES  ON  MISSISSIPPI  RIVER  AND  ITS 
PRINCIPAL  TRIBUTARIES. 


BEPOBT  OF  CAPTAIN  J,  ff.  WILLABD,  CORPS  OF  ENGINEERS^  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Red  River,  Louisiana  and  Arkansas. 
3.  Red  River  above  Fulton,  Arkansas. 

3.  Oaachita  and  Black  rivers,  Arkan- 

sas and  LoQisiana. 

4.  Bayou  IVArbonne,  Louisiana. 

5.  Bayou  BartlioI(>mew,  Louisiana  and 

Arkansas. 

6.  Bayou  Boeuf(Boenf  River >,  Louisi- 

iaua. 

7.  Tensas  River  and    Bayou    Ma^on, 

Louisiana. 

8.  BayonsRondeway  and  Vidal,  Louis- 

iana. 

9.  Big  Blaok  River,  Mississippi. 


10.  Yazoo  River,  Mississippi. 

11.  Tchula  Lake,  MissiRSippi. 

12.  Tallahatcliee  River,  Mississippi. 

13.  Steele  and  Washington  bayous,-  Mis- 

sissippi. 

14.  Big  Sunflower  River,  Mississippi. 

15.  Big  Hatchee  River,  Tennessee. 

16.  Forked  Deer  River,  Tennessee. 

17.  Water  gauges  on  Mississippi  River 

and  its  principal  tributaries. 

18.  Survey  of  Cypress  Bayou  and  the 

lakes  bet  ween  Jefferson,  Texas,  and 
Shreveport,  Louisiana. 


United  States  Engineer  Office, 

Vickshurg^  Miss,,  July  i,  189J2. 

General:  I  have  the  honor  to  transmit  herewith  annual  reports 
upon  works  of  river  improvement  in  my  charge  for  the  fiscal  year  end- 
ing June  30, 1892. 

Very  respectfully,  your  obedient  servant, 

J.  H.  WlLLARD, 

Captain^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  JBngineerSj  U.  8.  A. 


V  X. 

IMPROVEMENT  OF  RED  RIVEK,  LOUISIANA  AND  ARKANSAS. 

The  Bed  Eiver  of  the  South  has  its  source  in  the  Llano  Estacado^ 
northern  Texas,  and  flows  in  a  general  easterly  direction,  forming 
the  boundary  between  Indian  Territory  and  Texas.  At  Fulton.  Ai-k., 
its  course  changes  to  a  general  southeasterly  direction,  and  after 
CTOBsing  the  State  of  Louisiana  it  enters  tlie  Mississippi  Eiver  at  lied 
Biver  Landing.  The  entire  length  of  the  river  is  alumt  1,200  miles; 
the  part  included  in  the  project  under  the  liead  of  improving  Red  River, 
Louisiana  and  Arkansas,  extends  from  Fulton,  Ark.,  to  the  mouth  of 
Atchafalaya  River,  Louisiana,  a  distance  of  507  miles. 
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The  importance  of  keeping  this  great  waterway  open  to  navigation 
was  recognized  by  the  United  States  as  early  as  i828,  and  appropria- 
tions aggregating  $535,765.50  were  made  at  intervals  between  1828  and 
1852.  Between  1841  and  1852  no  appropriation  was  made  lor  canrying 
on  the  work,  and  a  longer  period  elapsed  between  1852  and  1872,  dur- 
ing which  the  results  of  former  work  were  lost.  Between  1855  and  1860 
the  heavy  rates  of  freight  and  insurance  and  the  effects  of  the  back- 
water caused  by  the  great  raft  became  so  burdensome  to  the  planting 
interest  above  that  obstruction,  that  a  charter  was  obtained  from  the 
State  of  Louisiana  for  the  removal  of  the  main  rafb  by  a  stock  company. 
The  assent  of  Congress  having  been  given  to  the  project  by  joint  reso- 
lution of  February  21,  1861,  and  the  company  authorized  to  levy  tolls 
for  a  period  of  thirty  years  (Stat.  L.,  vol.  12,  page  250),  the  stock  was 
taken  by  the  planters  interested,  and  the  company  was  ready  to  com- 
mence work  in  the  spring  of  1861,  but  the  war  of  the  rebeltion  broke 
out  and  nothing  was  done. 

An  examination  and  survey  of  Eed  River  from  the  mouth  to  a  point 
above  the  raft  in  Louisiana  were  ordered  by  river  and  harbor  act  of 
March  3,  1871,  the  reports  upon  which  are  contained  in  Beports  Chief 
of  Engineers,  1872,  pages  568-573 ;  and  1873,  pages  635-676.  The  pres- 
ent improvement  was  commenced  in  1872.  The  original  project  contem- 
plated removing  the  rafb  above  Shreveport,  La.,  and  closing  Tones 
Bayou  Outlet,  on  the  right  bank,  19  miles  below  Shreveport,  the  gradoal 
enlargement  of  which  diverted  a  large  quantity  of  wafer  from  and  seri- 
ously affected  navigation  of  the  main  river  below.  Subsequently  this 
project  was  enlarged  to  include  the  removal  of  jams,  snags,  wrecks, 
leaning  timber,  etc. ;  opening  and  enlarging  the  channel  through  the 
faUs  at  Alexandria,  La.;  deepening  the  channel  at  shoal  places;  and 
closing  the  Sale  and  Muxi)hy  Outlet,  on  the  right  bank,  66  miles  above 
Shreveport;  in  order  to  improve  and  keep  navigation  open  from  Pnl- 
ton,  Ark.,  to  the  mouth  of  the  Atchafalaya;  also  to  protect  the  bank 
at  Alexandria  from  erosion  by  the  current  of  the  river;  and  to  make 
a  thorough  and  comprehensive  survey  from  Fulton  to  the  mouth,  with 
a  view  to  the  permanent  improvement  of  the  river. 

The  appropriations  for  the  early  work,  from  1828  to  1852,  were  as 
follows: 


Date  of  act. 


May  23,1828 


Mar. 
July 


2,1831 
3,1832 


Jane  28, 1834 
Mar.  3, 1835 
July    2, 1836 


Mar.  8, 1837 
Apr.  20.1838 
Mar.  3,1841 
Mar.  2,1847 


Aug.  30, 1852 


General  object  of  appropriation. 


Improving  navieatiou  of  Bed  Rivor  through  or  around  the  raft  in  Lou- 
isiana and  ArKannas 

Arrearage  due  M^j.  Burch  for  survey  of  raft  of  Bed  River,  Louisiana 

Improving  navigation  of  Red  River,  Louisiana  and  Arkansas,  being  bal- 
ance of  apprfjpriation  of  1828  carried  to  surplus  fund,  and  the  further 

sum  of  $20, 000 

Improving  navigation  of  Re<l  Ri  ver  . . .  - 

Completing  removal  of  obstructions  to  navigation  of  Red  River 

Continuing  the  removal  of  obstructions  in  Red  River 

Constructing  a  boat  to  pnn-ent  a  new  accumulation  of  obstructions  in 
Red  River  within  the  old  limits  of  the  gr^t  raft,  $15,000,  and  to  work 

and  support  same,  $15,000 

Continuing  the  removal  of  obstructions  in  Red  River , 

The  complete  removal  of  the  great  raft  in  Red  River , 

Removing  t  he  raft  of  Red  River , 

Deficiency  of  appropriation  by  act  of  April  20,  1838,  being  amount  ad- 
vanced by  Daniel  T.  Witlee  and  others  tnrough  the  branch  of  the  Real 
Estate  Bank  of  Washington,  Ark.,  to  Henry  M.  Shreve,  Government 
agent,  for  removal  of  great  raft,  and  expended  by  him  for  that  pur- 
pose   

Removing  the  raft  of  Red  River 

AgfrTeghie  of  appropriations,  1828-'52 
Amount  expended 


AmoaBt. 


|35,OO0lM 


saooaw 

SO.0fNX«0 

40.  Ma  CO 


30.  (»^* 

«6.ooaM 

7o,ooa;; 

75,0»" 


7,15a  00 
100, 000. » 

5:52. 21'-'* 


Amount  carried  to  suri>lu8  fund l        3.54** 


A 
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The  appropriatioDS  for  the  improvement  commenced  in  1872  have 
^n  as  follows: 


ate  of  act. 


ne  10,1872 

or.  3,1873 
De  23, 1874 
ir.  3,1875 
ig.  14, 1876 
•r.  10,1860 
b.     7. 1878 


ne  18, 1878 
X.    3,1879 

M  14, 1880 

r.    3, 1881 
g.    2,1882 

ly    5.1884 


g.    6,1888 


g.  11, 1888 


tt.  19, 1800 


General  object  of  appropriation. 


Improrement  of  Tones  Bayou.  Louiniana  . . . 

Removing  the  raft  in  Sed  Kiver,  Louisiana. 

do 


.do 
.do 


BemoTing  the  raft  in  Red  River  and  closing  Tones  Bayon 

Allotment  made  August  27, 1877,  for  closing  Tones  Bayou 

Opening  navigation  of  Red  River  above  Siii-evenort,  I^a.,  and  keeping 
same  open  and  free  from  rafts,  and  for  purpose  of  preserving  vessels  m 
Unitedf  States  employed  in  that  work 

Removing  raft  in  Red  River  and  closing  Tones  Bayou 

Removing  snags  and  other  obstructions  fh>m  Red  River 

Removing  raft  in  Red  River  and  closing  Tones  Bayou 

Removing  obstructions  fh>m  Red  River 

Improving  Upper  Red  River,  Arkansas,  fhmi  Fulton  to  head  of  the  raft . . 

Removing  rart  in  Red  River  and  closing  Tones  Bayou 

Removing  obstmctiiona  from  Red  River,  Louisiana,  Including  construc- 
tion of  suae  boat 

Improving  I^per  Red  River,  Arkansas,  from  Fulton  to  head  of  the  raft. . 

Removing  raft  in  Red  River  and  closing  Tones  Bayou 

Removing  obstructions  from  Red  River,  Louisiana 

Continuing  improvement  from  the  Atchafalaya  to  Fulton,  Ark.,  including 
Bayou  Pierre,  Tones  Ba^on,  and  to  relieve  the  town  of  Alexandria  from 
encroachments  of  the  river 

Continuing  improvement  from  the  Atchafalaya  to  Fulton,  Ark. ;  not  ex- 
i'ecding  $15,000  for  revetment  to  protect  the  harbor  at  Alexandria  from 
damage  by  the  current  of  river;  not  exceeding  $5,000  to  close  the  out- 
1<4  known  as  Sale  and  Murohy  Canal;  the  remainder  to  be  applied  to 
improvement  of  the  main  channel  of  the  river 

Contmning  improvement  firom  Fulton,  Ark.,  to  the  Atchafalaya  River, 
Louiaiana,  including  completing  the  work  at  Alexandria;  $25,000,  or  so 
much  thereof  as  necessary,  to  m  used  in  making  a  thorough  survey  of 
the  river  from  Fulton  to  tne  Atchafalaya,  and  in  completing  survey  of 
Bayon  Pierre,  Louisiana 

Continuing  improvement  from  Fulton,  Ark.,  to  the  Atchafalaya  River, 
including  completing  the  work  at  Alexandria;  $5,000,  or  so  much 
thereof  as  necessary,  to  be  used  upon  Cypress  Bayou  and  the  lakee  be- 
tween Shreveport, 'La.,  and  Jefferson,  *Tex.;  and  $5,000,  or  so  much 
thereof  as  necessary,  upon  Bayou  Dorcheat 

Completion  of  survey  from  Fulton,  Ark.,  to  the  Atchafalaya  River 

Continuing  improvement  from  Fulton,  Ark.,  to  the  Atchafalaya  River; 
$15,000  to  be  used  in  the  work  at  Alexandria;  $20,tXX>  to  be  used  in  deep- 
ening and  widening  that  portion  known  as  Little  River,  from  the  Sco- 
pini  Cut-off  to  Knox  Point;  and  $5,000  in  closing  the  Sale  and  Murphy 
Outlet 

C<mipletion  of  survey  from  Fulton.,  Ark.,  to  the  Atchafalaya  River 


•^SS'OS*^  of  appropriations,  1872  to  1882. 


Amount. 


$20,000.00 
150, 060. 00 
80,000.00 
50, 000. 00 
20,000.00 
35. 000. 00 
4,500.00 


6, 000. 00 
21,000.00 
25,000.00 
15,000.00 
22,500.00 
10, 000. 00 
25,000.110 

60,000.00 

10, 000. 00 

>10, 000. 00 

10, 000. 00 


76,000.00 


75,000.00 


75,000.00 


65, 000. 00 
35, 000.  CO 


100, 000.  ro 

28, 000. 00 


1,030,000.00 


The  amount  expended  to  June  30, 1891,  under  the  project  of  1872 
»  $926,024.52  (including  outstanding  liabilities  of  9429.4G),  resulting 
great  benefit  to  navigation.  In  1872  tbe  upper  river  was  closed  by 
e  great  raft,  extending  from  Carolina  Bluffs,  33  miles  above  Shreve- 
\Ttj  La.,  upstream  32  miles,  to  within  4  miles  of  tbe  Louisiana  and 
rkansas  State  line,  and  added  to  by  each  liood.  A  cliannel  was 
^ned  through  this  obstruction  in  1873,  and  operations  since,  aided 
r  the  action  of  the  current,  have  secured  greater  width  and  depth 
roughout  the  entire  reach,  with  a  channel-way  constantly  widening 
id  scouring,  until  at  the  present  time  buf  little  water  is  diverted  from 
e  river  proper  except  at  flood  stages.  Moderate  estimates,  made  in 
•72,  showed  that  the  removal  of  this  obstruction  alone  resulted  in  a 
ving  of  $150,000  annually  to  the  planting  interest  above  the  raft,  be- 
les  relieving,  to  a  great  extent,  not  less  tlian  25,000  acres  of  prodac- 
t'e  lauds  from  overflow.  (Report  Chief  ot  Engineers,  1873,  page  665.) 
le  work  of  removing  obstructions  from  the  channel,  clearing  the 
mkft,  and  the  piompt  breaking  of  all  jams  and  keeping  the  drift  in 
otion  during  high  stages  of  water  have  prevented  renewal  of  the  raft* 
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Several  attempts  were  made  to  close  Tones  Bayou,  but  no  work  lias 
been  done  at  that  outlet  since  1882,  when  the  dam  under  constractiou 
was  destroyed.  The  bayou  is  filling  up  gradually  with  drift,  and  this 
in  connection'with  the  work  in  the  old  raft  region  is  causing  the  "  LitUe 
River''  f below  the  mouth  of  Tones  Bayou)  to  widen  and  scour,  the  effect 
having  been  particularly  noticeable  within  the  last  three  years.  The 
rock  excavation  and  dam  at  the  Falls  of  Alexandria  were  completed  in 
1885,  increasing  the  period  of  navigation  about  2  months,  and  as  a 
general  thing  permitting  boats  to  pass  the  falls  the  year  round,  though 
passage  is  somewhat  difficult  at  extreme  low  stages  on  account  of  the 
deflection  at  the  middle  of  the  cut.  The  dam  and  training  wall  for 
protecting  the  bank  at  Alexandria,  built  in  1884-'85,  accomplished  the 
purpose  for  which  intended,  and  it  is  plain  that  the  banks  no  longer 
cave  within  their  influence.  The  removal  of  snags,  logs,  and  wrecks ,«^_^ 
from  the  channel  and  clearing  the  banks  for  the  general  improvement:^  ^^f^ 

of  the  river  were  not  begun  until  1878,  all  former  appropriations  hav ;^.. 

ing  been  for  the  removal  of  the  rail  and  closing  Tones  Bayou,  but  sinc^^^-;^^ 
1885  operations  have  consisted  chiefly  of  that  class  of  work.    In  Marclu^r^, 
1887,  circular  letters  were  sent  to  persons  interested  in  navigation  o^^^f 
Bed  liiver,  asking  information  regarding  wrecks,  their  location,  amoun^d^^ 
of  obstruction,  etc.    Five  lists  were  received,  giving  names  of  boafe 
causes  of  loss,  and  specifying  those  that  were  serious  obstruction! 
Upon  comparison  it  wa6  found  that  in  fifty  years  197  steamboats  hj 
been  lost  in  Bed  Biver;  one  list  gave  86  snagged,  21  burned,  11  d* 
stroyed  during  war,  4  exploded,  and  3  destroyed  by  collisions.    Attei 
tion  is  invited  to  the  foregoing  as  evidence  of  the  fact  that  navigati^ 
is  becoming  better  and  safer  every  year,  for  during  the  last  two  yea^ 
steamboats  made  regular  trips  at  lower  stages  than  ever  known  befoi 
without  detention  or  serious  accident. 

The  removal  of  snags  and  other  obsti*uctions  should  be  continnt 
however,  for  many  years.    In  the  old  raft  region,  both  above  and 
low  Shreveport,  sunken  logs  and  stumps  are  scouring  loose  continm 
and  are  a  constant  souice  of  danger  to  low-water  navigation.    Othe: 
thoroughly  water  logged,  form  bars,  impassable  at  low  stages, 
banks  of  the  upper  river,  for  hundreds  of  mi]es,  are  covered  with  a  hea. 
growth  of  timber,  which  is  caving  and  sliding  into  the  river  contii 
ally,  and  during  high  stages  the  amount  of  drift  is  enormous.    In  fc 
raft  region,  above  Shreveport,  jams  form  in  a  few  hours,  often  acres- 
extent,  and  require  prompt  removal  before  the  water  falls.    CaviJK^^^ 
banks  leave  dangerous  shore  snags  projecting  far  out  into  the  ri' 
which  should  be  cut  after  every  rise  and  fall. 

As  stated  heretofore,  whatever  plan  may  be  adopted  for  the 
nent  improvement  of  Bed  Biver,  or  even  if  the  work  of  giving  an 
sured  reasonable  navigation  to  Shreveport  and  beyond  be  delayed 
a  time,  there  are  certain  general  principles  to  be  followed,  if  only    '^^ 
save  till  that  time  comes  what  has  been  gained,  or  to  prevent  -t**^ 
river  closing.    These  principles  are  stated  in  natural  sequence,  as  :^5c^i- 
lows: 

1.  The  systematic  clearing  of  the  banks  for  some  distance  back, 
beyond  the  limits  of  this  district.    It  is  cheaper  to  remove  the  soib- 
of  drift  than  to  dispose  of  the  drift  itself;  and  the  benefit  to  uav^ 
tion  is  immediate. 

2.  An  efficient  snag  boat  service  for  general  work,  patroling  the  ri 
preventing  jams,  removing  snags  and  logs  from  the  channel  and  ba«:»^^ 
and  dredging  tow-heads  and  obstinate  shoals.     Here,  again,  the  »*-^^*^ 
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mediate.    A  permaaent  appropriation  of  not  less  than  $25,000 

s  needed  for  this  purpose. 

[tending  the  scope  of  the  survey  to  embrace  the  whole  valley. 

necessary  to  the  proper  study  of  this  river  and  tributaries,  and 

ish  all  the  information  required  to  decide  upon  a  system  of  im- 

ent  and  to  locate  its  elements. 

'ustruction  of  a   substantial  system  of  levees  to  restrain  the 

t  Hoods,  either  alone  or  in  conjunction  with  the  riparian  States. 

osing  gradually  every  outlet  through  which  the  main  stream  is 

d  at  various  stages  above  low  water. 

xing  caving  banks  to  confine  the  main  stream  to  the  channel 

L  for  it.    Ordinarily  fixing  caving  banks  should  precede  levee 

g  and  closing  outlets,  but  as  the  banks  are  reasonably  stable 

>nsiderable  part  of  Bed  Biver,  and  as  the  object  is  to  get  im- 

navigation  without  unnecessary  delay,  revetment  is  placed  after 

•  exercise  a  watchful  care,  firom  first  to  last,  to  prevent  injury  to 

imen  of  the  river  by  cut-offs  or  outlets,  and  to  keep  the  building 

ges  within  reasonable  bounds. 

ig  the  fiscal  year  ending  June  30, 1892^  operations  were  contin- 

foUows: 

aENEBAL  IMPROVEMENT. 

United  States  snag  boat  C.  W.  Howelly  M.  B.  Lydon,  master, 
lad  been  employed  for  a  short  period  during  June  and  July  in 
wer  Ouachita  and  Black  rivers,  resumed  work  in  Bed  Biver  at 
dria,  La.,  July  19, 1891.  Subsequent  operations  of  that  boat  are 
1  detail,  as  tbUows:  * 

19  to  August  1  the  boat  worked  upstream  to  Shreveport,  re- 
'  all  obstruction  in  sight  and  all  that  could  be  reached  with  drag 
Dynamite  was  used  occasionally  for  destroying  large  snags  in 
nnel.  The  boat  remained  at  Shreveport  Sunday  and  Monday, 
;  2  and  3,  cleaning  boilers,  receiving  supplies,  and  undergoing 
repairs,  and  August  3  work  above  Shreveport  was  commenced, 
itinued  between  that  place  and  Oilmer,  La.,  45  miles  above,  un- 
list  9.  A  rise  at  that  time  set  considerable  drift  running,  and 
.t  was  employed  August  10  in  clearing  a  jam  at  the  Shreveport 
,  and  August  11  to  14  in  patroling  the  river  between  Shreveport 
)  Arkansas  State  line.  August  14  work  below  Shreveport  was 
d  and  carried  down  stream  to  Barbin  Landing,  60  miles  above 
ith  of  Atchafalaya.  September  1  to  November  2  the  boat  con- 
removing  obstructions  from  the  channel  of  the  lower  river  be- 
Barbin  landing  and  Shreveport.  The  stages  of  the  river  were 
:treme  low  water  throughout  this  period,  and  effective  work  was 
;he  masters  and  pilots  engaged  in  navigation  at  the  time  express- 
ir  approbation  by  written  testimonials  to  the  master  in  charge 
Howell.  Scarcity  of  fuel,  excessive  heat,  and  much  sickness 
Jt  the  crew  were  the  only  disadvantages  to  the  work.  Large 
•8  of  obstructions  were  removed  at  the  follo^Fing  places,  viz, 
da  Bend,  near  wreck  of  Oladiola^  at  wreck  of  Olide  ^o.  ^,  near 
Perot  Landing,  Boyce  Bend,  Shortway,  Greening  Bend,  and 
atilda  Taylor  Landing,  and  the  sweep  chain  was  dragged  over 
isings  where  there  was  less  depth  than  6  i'eet.  At  Shreveport  a 
nvas  roof  was  put  on  and  the  broken  balance  rudder  repaired, 
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and  November  9  the  boat  left  Shreveport  and  worked  between  that 
place  and  Knox  Point,  40^  miles  below,  until  November  16.  In  coming 
around  the  bend  at  Knox  Point  on  the  latter  date  the  boat  stmck  a 
hidden  anag  and  knocked  a  hole  in  the  iron  bottom  about  5^  feet  long 
by  6  inches  wide.  The  leak  was  bulkheaded,  and  the  boat  resumed 
snagging  operations  next  day,  and  worked  back  upstream,  arriving  at 
Shreveport  the  morning  of  November  26.  The  principal  work  done 
November  9  to  25  was  in  the  "Little  River,'^  below  the  month  of  Tones 
Bayou  to  Knox  Point,  where  ull  bad  places  were  dragged  over  four 
times  with  the  sweep  chain;  each  time  about  as  many  logs  were  re- 
moved, and  great  numbers  loosened  and  came  to  the  surfoce  as  the 
bottom  scoured. 

November  26  to  28  a  small  sectional  dock  was  built  at  Shreveport  and 
sunk  under  the  bottom  of  the  Howell^  and  November  29  a  half  sheet  of 
iron  was  riveted  over  the  break.    After  completing  the  repairs  the 
Howell  remained  at  Shreveport  until  December  8,  the  crew  having  been 
employed  in  constructing  a  jetty  above  the  bridge  for  the  purpose  of 
deflecting  the  channel  so  as  to  wash  away  the  sand  bar  that  had  formed 
across  both  draw  openings,  preventing  steamboats  from  passing  the 
bridge  at  low  stages.    This  jetty,  an  inexpensive  structure  built  of  old 
lumber  and  brush,  ballasted  with  sacks  of  earth,  refuse  brick,  etc,  was 
completed  December  7,  and  appeared  to  give  temporary  relief  at  least, 
a-s  the  master  of  the  Howell  took  soundings  while  passing  through  the 
draw  December  26  (gauge  reading  8  feet)  and  found  no  bottom  with 
12^  foot  poles.    From  December  8  to  26  the  boat  was  employed  between 
Shreveport  and  Campti,  124  miles  below,  after  which  and  until  Febra- 
ary  10  it  was  employed  above  Shreveport.    During  the  latter  period, 
December  27  to  February  10,  the  entire  stretch  of  the  upper  river,  from 
Shrevei)ort  to  Fulton,  was  worked  over.    January  8  the  Howell  waaorer- 
taken  near  Carolina  Bluff,  33  mUes  above  Shreveport,  by  the  snag  boat 
Warner ^  and  the  latter  was  directed  to  continue  operations  up  to  Head 
of  Baft.    The  Howell  being  better  adapted  to  heavy  work,  turned  back 
to  go  over  the  narrow  river  again,  as  the  water  had  fallen  about  3  feet 
to  a  most  favorable  stage  for  operations  in  that  reach.    On  the  way 
down  the  boat  removed  loose  stumps  and  cleared  out  a  badly  obstmcted 
part  of  the  river  at  the  Dawn  Stumps.    At  Pandora  (the  head  of  navi- 
gation at  extreme  low  water)  7^  miles  above  Shreveport^  the  river  was 
jammed  completely  with  drift    The  jam  was  broken  January  11  a"^ 
the  entire  day  was  spent  at  that  place  removing  wrack  heaps  from  tbe 
bottom.    Excessively  cold  weather,  with  snow  and  sleet,  prevented  any 
work  January  12,  as  it  was  impossible  to  handle  the  rigging,  and  w 
the  boat  was  out  of  fuel  it  ran  down  to  Shreveport  for  coal.    A  car 
load  of  coal  was  delivered  on  board  January  13,  and  the  next  day  tb« 
weather  moderated  sufficiently  to  permit  clearing  the  decks  of  ice  9^^ 
snow,  and  at  noon  the  boat  left  for  the  upper  river  to  resume  op^^ 
tions.    From  Shreveport  to  Carolina  Bluff  the  river  was  worked  o^** 
for  the  third  time,  but  above  the  latter  place  to  Hervey  Canal,  21f  la*^^ 
nothing  was  done,  as  the   Wagoner  had  just  passed. over  that  stret^  j\ 
putting  it  in  good  condition  for  navigation.    January  21  the  Ho^^^ 
overtook  the  Wagner  at  Hervey  Canal  and  resumed  oi)erations,  wl>*^  ^ 
were  carried  up  to  Fulton,  Ark.,  February  5,  and  owing  to  the  r^lP]^. 
fall  of  the  upper  river  a  great  number  of  obstructions  were  expo^^H;^ 
and  effective  and  heavy  work  was  done.    Some  obstructions  were    ^Z 
ported  in  the  channel  at  the  St.  Louis,  Iron  Mountain  and  Soutl>^^^, 
Railway  Bridge  at  Fulton,  but  owing  to  the  low  stage  of  water  J^e 
Howell  was  unable  to  get  nearer  than  a  quarter  of  a  mile  of  that  s' 
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I  a  party  was  sent  by  skiff  to  remove  all  snags,  etc.,  badly  in 

by  means  of  explosives. 

completion  of  this  work,  the  boat  started  downstream,  doing 
*k  as  was  found  necessary  ou  the  way.  The  plan  heretofore 
of  depositing  logs  and  snags  in  the  deep  bends  and  piling 
ees  on  the  caving  banks  has  proved  successful,  and  the  master 
fotceZr  reported  that  the  banks  were  caving  at  but  few  places 
Js  had  been  done.  The  boat  reached  Shreveport  February  10, 
be  crew  was  discharged,  and  the  boat  and  machinery  put  in 
id  laid  up  at  the  fleet  in  Gross  Bayou,  as  it  was  not  deemed 
e  to  attempt  farther  continuous  work,  owing  to  the  reduced 
for  the  general  improvement  of  the  river,  and  because  the 
t  which  high  water  might  be  expected  had  set  in.  The  Howell^ 
,  was  kept  in  readiness  to  be  sent  out  without  delay  to  patrol 
'  when  necessary  and  remove  any  formations  of  raft  that  might 
A.  rise  of  the  upper  river  the  early  part  of  April  caused  heavy 
run,  and  Saturday,  April  2,  information  was  received  by  the 
>f  the  Howell  that  the  river  was  jammed  at  Bush  Point,  33^ 
ove  Shreveport.  A  small  crew  was  shipped  at  once,  and  on 
,  April  4,  the  boat  left  Shreveport  for  Bush  Point,  clearing  the 
Bide  jams  and  other  obstructions  on  the  way  up.  Work  at  the 
^ush  Point  was  commenced  April  7  and  completed  April  8,  and 
wing  day  was  sx>ent  in  going  over  the  reach  and  removing  logs 
aps  as  they  scoured  loose  from  the  bottom,  after  which,  as  there 
le  drift  running,  the  boat  returned  to  Shreveport.  Later  in 
th  of  April  the  boat  was  employed  in  Little  Biver  below  the 
Cut-off,  and  the  work  done  is  reported  under  that  head.  A 
se  set  in  the  early  part  of  May,  bringing  down  a  large  amount 

which  jammed  at  the  Shreveport  Bridge.  A  minimum  crew 
pped  on  the  Howell  May  6,  and  the  jam  was  removed,  after 
le  boat  remained  below  the  bridge  until  the  morning  of  May  7, 
the  drift  in  motion  and  waiting  for  the  heavier  material  to  pass, 
rth  of  May  the  drift  almost  stopped  running,  and  the  boat  left 
L  that  date  for  the  upper  river,  removing  obstructions  on  the 
1  reached  the  Sale  and  Murphy  Outlet  at  8  a.  m..  May  10.  An 
rtion  of  the  dam  at  that  place  was  made,  and  it  was  found  that 
jr  was  scouring  the  lower  end.  All  hands  were  put  to  work 
rush  upon  the  dam  to  protect  it  from  scour  and  weighting  it 
.th  heavy  green  logs.    Having  completed  this  work  and  secured 

from  fiirtiiier  damage,  the  boat  left  for  Shreveport  at  6  a.  m., 
and  arrived  at  that  place  at  5  p.  m.  the  same  day,  where  the 
<s  discharged.    At  7  a.  m.,  May  14,  word  was  received  that  the 

Rosa  Bhmd  was  caught  in  a  jam  at  Hervey  Canal,  and  the 
eft  Shreveport  at  10:30  a.  m.,  and  arrived  at  the  jam  and  com- 
towing  drift  intc  the  current  Sunday  morning.  May  16.  About 
;hat  date  one  rudder  coupling  broke  and  the  other  was  bent, 
.ttempting  to  remove  the  latter  it  dropped  into  the  river.  After 
ig  nearly  all  night  it  was  recovered  and  a  new  coupling  made, 
I  work  of  towing  drift  was  resumed  at  6  a.  m.  the  following 
:  and  the  steamer  Rosa  Bland  released  two  hours  later.  The 
ised  by  cross  currents,  was  about  1  mile  in  length,  and  all  the 
1  to  be  towed  1^  miles.  This  work  was  not  completed  until  the 
f  of  May  17,  after  which  the  boat  continued  operations  up  to 
I  and  Murphy  Canal,  and  returned  to  the  fleet  at  Shreveport  at 
iyl8. 
ise  continued  until  it  culminated  in  the  most  disastrous  flood 
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that  ever  visited  the  Bed  River  Valley,  reaching  a  maximam  height 
35.7  feet  ou  the  Shreveport  gauge  May  28, 1  toot  above  the  high  wato 
1890,  the  highest  previously  recorded.  On  May  15  the  levee  broke  ne 
Garland,  Ark.,  and  subsequently  breaks  were  of  frequent  occurrence 
along  the  river,  destroying  the  crops  and  lands,  washing  bnildi^ 
away,  and  driving  the  people  and  their  stock  to  the  hills  for  safety, 
the  solicitation  of  the  mayor  of  Shreveport.  and  under  the  anthority 
the  Secretary  of  War,  the  snag  boat  ^otrm,  under  commaud  of  it  j 
Lydon,  and  the  Wa{fner,  under  command  of  P.  B.  Starr,  were  employei 
the  latter  part  of  May  and  early  part  of  June  in  saving  life,  and  die 
good  service  in  the  roaches  above  and  below  Shreveport  at  a  muiiinuii] 
of  cost,  and  the  Shreveport  papers  and  the  people  along  the  river  wei^ 
filled  with  praise  and  thanks  for  the  prompt  and  efficient  aid  reudeN 
the  flood  sufferers  in  the  way  of  rescuing  life  and  saving  property  in  the 
overflowed  districts. 

On  June  15  word  wa«  received  from  the  Red  River  Line  that  a  large 
amount  of  drift  had  jammed  at  Natchitoches  Bayou,  Lower  Bed  Biver, 
near  mouth  of  Black  River,  and  that  the  river  was  impassable  for  steam 
boats.  The  Howell  left  Shreveport  at  4  p.  m.  that  date,  arrived  at  th( 
jam  late  June  17,  and  worked  through  the  obstruction.  An  examina 
tion  was  made  the  following  morning,  and  it  was  found  that  the  onl] 
way  to  get  rid  of  the  drill  was  to  pull  it  through  the  bayou  to  the  lowe 
outlet,  about  12  miles  above  the  mouth  of  Atchafalaya.  A  raHsmai 
familiar  with  the  bayou  was  hired,  and  the  boat  ran  down  to  the  lowe 
mouth  and  came  up  through  the  bayou  to  the  foot  of  the  jam.  Worl 
was  commenced  June  19,  but  great  trouble  was  experienced  in  keepin 
the  drift  in  motion  after  it  was  started  downstream,  but  the  operation 
finally  were  completed  and  the  drift  all  towed  out  June  22.  After  tb 
jam  was  cleared  the  boat  returned  to  Shreveport,  reaching  that  plac 
June  30,  where  it  was  laid  up  at  the  fleet  and  the  crew  discharged. 

The  following  is  a  summary  of  the  work  done  by  the  Howell  for  tb 
general  improvement  of  the  river  during  the  year: 

Sna^H  pulled 1,9J 

8tnrapH  pulled a 

Shore  suaj^n  cut g 

LogH  ruuioved  from  channel 3,tt 

JauiH  removed 

Side  jams  removed 1( 

Leaniug  trees  cut SS 

Leauing  tre«'8  topped - 

Hard-chiy  pointH  removed  with  explosives 

Wrecks  removed,  viz:  part  of  steamer  (Hide  Xo  f,  sunk  1865,  below  Campti;  ao 
small  barge  at  Mereer  Landing. 

Protected  dam  at  Sale  and  Mnrphy  Outlet  by  piling  brush  and  heavy  green  tm 
on  slopes  to  prevent  scour. 

The  repairs  of  the  United  States  snag  boat  O.  O.  Wagner  were  con 
pleted  at  Shreveport  October  6, 1891,  but  as  it  was  impracticable  ft 
the  boat  to  reach  the  Upper  Ouachita  at  the  extreme  low  stages  the 
prevailing,  it  was  emi)I<>yed  temiwrarily  in  Red  River,  under  commaD 
of  B.  S.  Lewis  and  G.  W.  Aills,  both  efficient  Red  River  steamboi 
men.    Details  of  the  work  done  are  given  below. 

The  boat  left  Shreveport  October  6  for  Lower  Red  River,  where 
was  employed  until  January  3.  October  6-28,  operations  were  co 
fined  to  the  stretch  known  as  the  "Little  River,"  below  Tones  Bayo 
to  Knox  Point.  On  the  latter  date  the  boat  was  sent  to  continue  to 
where  left'oflf  by  the  Howell^  near  Grand  Bayou,  81  miles  below  Shre^ 
port.    October  29~No vember  18,  ox>erations  extended  from  Grand  Bay 


.y         \ 


APPENDIX  V — REPORT  Of   CAPTAIN  WILLARD.      1581 

am  to  Bates  Place,  38  miles  below  Shreveport,  where  the  Hoicell 
let,  and  November  19,  the  Wagrier  started  downstream.  Alex- 
was  reached  November  26,  supplies  were  taken  aboard,  and  the 
mtinued  operations  down  to  Creole  Bend,  15  miles  below  Alex- 
and  228  niiles  below  Shreveport.  Prom  December  1  to  January 
Wagner  worked  from  Creole.  Bend  back  to  Shreveport.  Until 
ber  23  the  river  remained  at  a  low  stage,  but  on  that  date,  while 
ig  in  Golconda  Bend,  130  mUes  below  Shreveport,  heavy  rains 
causing  the  river,to  rise  7  feet  by  December  26,  and,  as  it  was 
3d  that  the  rise  would  continue,  the  boat  started  for  Shreveport, 
ing  leaning  timber  from  caving  banks  on  the  way,  and  towing 
lited  States  dredge  Lone  Star  from  Clydesdale,  opposite  Lotus 
ig,  to  Shreveport,  a  distance  of  22  miles.  January  4  the  dredge 
ag  boat  Breck  were  towed  to  a  safe  mooring  place  in  Cross  Bayou, 
ter  undergoing  some  minor  repairs,  cleaning  boilers,  and  receiv- 
[>plies  and  fdel  at  Shreveport,  the  Wo/gner  left  January  6,  to  assist 
YweU  in  the  upper  river,  where  it  was  employed  until  January  21. 
bions  commenced  January  8  at  Carolina  Bluff,  and  were  con- 
up  to  Hervey  Canal,  where  work  was  suspended  January  21. 
>at  returned  to  Shreveport  the  afternoon  of  January  22,  and  the 
ng  day  it  was  put  in  order,  laid  up  at  the  fleet,  and  the  crew 
rged. 

following  is  a  summary  of  the  work  done  by  the  Wagner  October, 
.,  to  January  21, 1892,  viz: 

uUed 799 

puUed 77 

lags  cut 461 

moved  from  channel 823 

OS  removed 31 

I  trees  cut 625 

moved  at  Alexandria  Landing 31 

ka  removed :  Part  of  machinery  of  steamer  Huntwille  (sunk  1873)  at  White 

h  the  exception  of  the  work  of  saving  life  during  the  flood  in 
ad  June,  operations  with  the  Wagner  were  not  resumed  to  the 
the  fiscal  year. 

United  States  hand-propelled  snag  boat  Harry  Brechj  W.  W. 
I  overseer,  in  charge,  continued  the  work  of  clearing  the  banks, 
ing  shore  snitgs,  etc.,  from  July  1  to  December  31, 1891,  as  fol- 

n  July  1  to  October  8,  work  was  carried  from  Posten  Bayou 
stream  to  Shreveport*,  a  distance  of  53  mUes^  caving  banks  were 
1  for  a  distance  of  30  feet  back  from  the  river,  the  trees  and  brush 
X)oints  were  cut,  and  all  leaning  timber  was  chopped  into  short 
8  to  prevent  Aiture  obstructions.  The  water  was  at  a  low  stage 
:  the  greater  part  of  the  time,  and  all  stumps  and  shore  snags  in 
rere  removed.  Below  Fish  Place  to  Shreveport,  18  miles,  the  work 
ished  as  rapidly  as  possible,  in  order  to  take  advantage  of  the 
le  low  stage  of  water,  and  only  the  obstructions  ordinarily  under 
were  removed,  leaving  the  upper  part  of  the  banks  to  be  cleared 
ards.  October  9-10,  the  boat  dropped  from  Shreveport  down  to 
rath  of  Tones  Bayou,  at  Scopini  Out-off,  and  was  employed  in  the 
B  River,"  below  Knox  Point,  until  November  4.  As  the  top  banks 
stretcn  were  cleared  in  1890,  rapid  progress  was  made.  After 
5ting  work  in  the  "Little  River"  reach  operations  were  continued 
to  the  mouth  of  Loggy  Bayou,  65  miles  below  Shreveport,  which 
ached  December  2.    December  3-179  ^^®  ^^^  ^^  cordeled  from 
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the  mouth  of  Loggy  Bayou  up  to  the  Dawn  Stumps,  9  miles  above  Shreyc 
port,  where  in  a  stretch  of  a  half  mile  109  stumps  were  removed  ^i 
the  channel.  Operations  were  continued  upstream  to  Buck  Hall, '  ^ 
miles  above  Shrevex>ort,  where  work  was  suspended  December  29.  Tlr^ 
boat  was  dropped  down  to  Shreveport,  laid  up,  and  the  crew  discharge^;;^ 
The  following  is  a  summary  of  the  work  done  by  the  Breck  in  the  s.^^ 
months  ending  December  31, 1891: 

SnagB  pulled 

Stumps  removed .1 3,  ^ 

Shore  snags  removed 10,        jt 

Leaning  trees  cut 7^,     ^ 

Leaning  trees  topped ^ 

Trees  girdled ^ 

Square  yards  brush  and  willows  cut 1^>  % 

Points  removetl  with  explosives -. 5 

Tow-heads  removed  with  explosives i 

Wrecks  removed:  Cylinder  timbers  of  steamer  J.  G,  Fleteher  (sunk  1886)  at  SKady 
Grove,  12  miles  above  Shreveport. 

If ovember  30-December  9, 1  made  an  inspection  of  the  river  at  the 
following  localities,  viz:  Garland,  Ark.,  Shreveport,  Ia.,  at  and  near 
Alexau£*ia,  and  the  "Little  River,''  below  Shreveport  to  Waterloo  Cu^ 
off,  26  miles.  On  my  return  to  ShreveiK)rt,  December  9, 1  directed 
that  the  United  States  dredge  Lane  Star  be  sent  to  the  river  below,  to 
assist  in  removing  obstructions,  and  to  take  advantage  of  the  low  stage 
and  cut  off  false  points,  etc. 

The  dredge,  which  had  been  laid  up  at  Shreveport,  received  supplies 
and  shipped  a  crew  December  10,  and  in  charge  of  Engineer  G.  W. 
Phillips  started  downstream  to  commence  operations.    The  boatreached 
the  wreck  of  the  steamer  Richmond  (sunk  1868)  at  Devil  Elbow,  11 
miles  below  Shreveport,  December  13.    Work  at  that  locality  was  be- 
gun the  following  day ;  76  feet  of  the  wreck  were  removed  firom  the  edge 
of  the  channel,  and  a  cut  310  feet  long  was  made  through  the  bar  below, 
ranging  from  15  to  30  feet  in  width  and  4  to  8  feet  in  depth ;  after  wlucli 
a  cut  was  made  on  the  opposite  side  of  the  river  230  feet  long  by  30  feet 
wide  and  4  feet  deep.    This  work  was  completed  the  morning  of  De- 
cember 22,  and  the  dredge  dropped  down  to  a  x>oiQt  just  above  Long 
Branch,  21  miles  below  Shreveport,  where  a  cut  350  feet  long,  25  feet 
wide,  and  6  feet  deep  was  completed  December  28.    The  next  day  a  cat 
was  commenced  at  a  point  opposite  Lotus  Landing,  22  miles  below 
Shreveport,  which  was  continued  for  a  distance  of  430  feet,  ranging 
from  15  to  22  feet  in  width  and  6  to  10  feet  in  depth.    Owing  to  a  rise 
of  the  river,  the  crew  was  discharged  January  2. 1892,  and  the  dredge 
was  towed  back  to  Shreveport  the  next  day  by  tne  snag  boat  Wagner, 

The  following  is  a  summary  of  the  work  done  by  the  dredge: 

Cubic  yards  of  material  excavated  (approximate) .' 7,981 

Snags  puUed ,,         i 

Stamps  palled 13 

Shore  snags  cat 3 

Logszamoved  from  channel 77 

Log  pile  removed 1 

Wrecks  removed,  viz :  Aboat  75  feet  of  steamer  Bichmomd  (sank  1868)  »t  edge  of 
channel  at  Pevil  Elbow. 

After  suspension  of  work  the  snag  boats  Wagner  and  Break  and  the 
dredge  Lane  Star  were  laid  up  in  Cross  Bayou,  at  Shreveiwrt;,  La.,  in 
charge  of  G.  W.  Phillips,  an  experienced  machinist  and  steamboat  engi- 
neer, who  has  been  employed  on  the  snag  boats  in  Red  River  for  years, 
and  who,  with  assistance  of  the  watchmen,  overhauled  the  boats  and 
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machinery,  and  kept  the  plant  in  serviceable  condition  by  timely  re- 
pairs, painting,  cleaning,  pumping,  etc.  When  not  in  service  the  snag 
boat  Howell  was  laid  up  at  the  fleet  in  Gross  Bayou,  and  the  entire 
plant  was  placed  under  the  supervision  of  the  master,  M.  B.  Lydon. 

The  removal  of  obstructions  during  the  past  year  has  been  of  great 
benefit  to  navigation,  snag  boats  having  worked  over  the  entire  river 
from  Fulton  to  the  Atchafalaya.  I^early  all  of  this  stretch  was  gone 
over  twice.  The  narrow  portions  below  Eush  Point  to  Shreveport  and 
below  Tones  Bayou  to  Knox  Point  were  worked  over  three  and  four 
times;  and  during  the  prolonged  season  of  low  water  last  summer  and 
fall  the  entire  plant  available  was  employed  in  removing  obstructions 
from  the  channel  and  banks.  This  work  resulted  in  immediate  benefit, 
and  the  smaller  steamboats  made  regular  trips  below  Shreveport  with- 
out hindrance  during  the  period  of  extreme  low  water  (the  lowest  of 
record)  in  November  and  December. 

ALEXANDRIA. 

The  appropriation  for  improving  Red  River  by  act  of  September  19, 
1890,  provided  that  <^  $15,000  shall  be  used  in  the  work  at  Alexandria.'' 
It  was  intended  to  apply  this  allotment  to  the  enlargement  of  the  chan- 
nel though  the  upper  falls  by  dredging,  and  to  protecting  the  bank  at 
Alexandria  from  abrasion  by  the  current  of  the  river.  Revetment  with 
mattress  work,  or  stone  alone,  as  used  with  success  on  the  Mississippi, 
is  to  be  preferred  to  any  other  kind  of  shore  protection,  but  the  prop- 
erty owners  at  Alexandria  still  are  unwilling  to  give  any  part  of  the 
bank  outside  the  town  levee  to  be  graded  away,  which  would  have  to  be 
done  if  revetment  were  adopted,  to  give  an  easy  slope  and  prevent  its 
didine  into  the  river,  and  their  estimates  of  the  compensation  to  be 
paid  mem  for  land  damages  exceed  the  entire  amount  of  the  allotment. 
On  this  account  it  has  been  advisable  to  put  off  the  work  as  long  as 
possible,  because  it  has  been  a  delicate  matter  to  decide  upon  a  bank 
protection  other  than  revetment  that  shall  form  part  of  an  intelligent 
plan  for  the  permanent  improvement  of  the  stream.  The  property 
owners  state  that  they  will  be  satisfied  with  a  repetition  a  little  lower 
down  of  the  crib  dike  built  by  the  United  States  in  1884r-'85,  but  since 
examination  of  the  old  dam,  and  investigation  of  the  results  obtained, 
I  can  not  recommend  a  continuance  of  that  form  of  work.  The  crib 
dike  and  training  wall  above  not  only  are  not  required  for  improving 
navigation  of  Red  River,  but  are  a  positive  injury  to  it,  scouring  the 
bottom  into  a  deep  hole  near  by  and  causing  shoals  below,  and  not 
affording  any  marked  protection  to  the  bank  above  midstage.  Being 
wet  and  dry  at  intervals,  such  work  can  not  last  many  years,  and  its 
repair  would  be  at  least  50  per  cent  of  first  cost.  Piling  can  not  be 
used  on  account  of  the  rock  underlying  the  bottom  at  Alexandria. 
The  division  engineer  advised  revetment,  either  bank  height  or  half- 
bank  height,  letting  the  nppev  bank  fall  in  on  the  slope.  Either  form 
would  require  grading,  and  may  be  put  in  with  or  without  mattress 
work.  There  is  no  stone  within  reasonable  distance  of  Alexandria, 
except  in  the  bottom  of  the  river,  and  it  would  have  to  be  brought  by 
rail  and  delivered  on  the  bank  or  in  barges,  making  it  very  expensive, 
probably  from  f  2.50  to  $3  the  cubic  yard. 

In  view  of  the  foregoing,  and  in  order  to  be  able  to  begin  the  work 
ordered  by  Congress,  when  the  water  again  reaches  a  favorable  stage. 
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the  following  project  was  submitted  throngh  the  division  engineer 
March  1, 1892,  viz : 

I  have  the  honor  to  sabmit  a  project  for  exitending  the  allotment  of  $15,000  for 
*'  work  at  Alexandria/'  made  by  the  act  of  September  19, 1890,  with  three  bine  prints. 
Print  A  is  compiled  from  surveys  between  1886  and  1891^  and  shows  the  condition  of 
the  river  from  the  Upper  Falls  to  Alexandria.  Print  B  is  taken  from  the  snrveys  of 
1890  and  1891,  with  soundings  changed  to  elevations  in  meters  above  Cairo  datnm. 
Blueprint  C  gives  sections  during  four  surveys  between  1874  and  1891.  I  am  unable 
to  lay  down  the  shore  lines  or  water  surfaces  given  on  the  maps  of  1874  and  1878  for 
want  of  common  points.  The  notes  of  these  earlier  sur>'eyB  were  not  only  kept  reck- 
lessly, but  show  erasures  and  alterations  without  explanations,  and  the  Alexandria 
front  was  evidently  sketched  in ;  but  from  the  best  information  I  conld  obtain  at 
Alexandria,  I  believe  that  the  caving  between  Bayou  Rapides  and  Beauregard  street 
has  been  far  lees  than  stated. 

Works  of  various  kinds  have  been  proposed  at  and  above  Alexandria,  and  some 
have  been  carried  out  somewhat  as  proposed^  with  indifferent  success.  Moat  of  the 
reports  upon  the  surveys,  projecta,  and  works  are  given  in  the  reports  of  the  Chief 
of  Engineers,  as  follows:  1875,  page  902:  1880,  page  1342  (historical);  1883,  page 
1136;  1884,  page  1322;  1885,  page  1477;  1886,  page  1310;  1887,  page  1444:  1889,  page 
1588;  1890,  page  1824,  and  1891,  page  1950. 

The  report  for  1880  gives  a  synopsis  of  plans  for  improving  navigation  at  the  &lla, 
including  the  earliest  work  by  the  State,  State  Engineer  Hebert's  project  of  1^56, 
and  M^j.  Howell's  report  upon  locks  and  movable  dams  in  1876.    The  last  contains 
an  estimate  of  $18,400  for  concrete  slab  revetment  possibly  required  on  the  Alexan- 
dria front  below  the  Lower  Falls,  by  reason  of  the  change  of  current  cansed  by 
Bailey's  Dam  (Mav,  1864).    Bailey's  map  was  made  from  De  Russy's  survey  of  1^9  and 
1860,  and  shows  the  same  error  of  about  800  feet  along  and  400  feet  across  the  channel 
in  the  first  half  mile  above  Alexandria.    De  Russy 's  map  was  made  for  a  State  commis- 
sion, and  some  work  was  done  at  the  lower  falls,  which  was  regarded  as  an  injury  rather 
than  a  benefit.    Maj.  Benyaurd  submitted  an  estimate  of  $40,000  for  a  out  throngh 
the  Upper  Falls  about  75  feet  wide,  to  give  4|  feet  at  a  stage  corresponding  to  low 
water  of  1874,  about  2  feet  below  zero  of  the  present  ^auge  at  Alexandria.    No  action 
was  taken  on  any  of  these  projects  till  1882,  when  bids  were  received  for  a  modified 
cut  at  the  Upper  Falls,  at  $10.93  and  $3.45  the  cubic  yard,  and  a  contract  at  the  latter 
price  made  with  E.  P.  Doherty,  of  New  Orleans,  who  hired  Rittenhouse  Moore,  of 
Mobile,  to  do  the  work.    The  work  was  ill  done  and  dragged  along  until  the  con- 
tract was  closed  by  direction  of  the  Chief  of  Engineers  November  25,  1885.    The 
amount  of  excavation  was  reported  as  7,630^  cubic  yards,  most  of  which  was  put 
into  the  stone  dikes  on  the  riglit  bank  at  the  Lower  Falls,  to  close  a  channel  which 
had  cut  throngh  the  bank  on  that  side  of  the -river.    The  channel  at  the  Upper  FaUs 
was  laid  out  with  a  bend  about  the  axis  of  the  new  railroad  bridge,  and  was  left  in 
a  ragged  shape  both  in  width  and  depth. 

•  •••••• 

The  act  of  July  5,  1884,  provided  $15,000  for  "revetment  to  protect  the  harbor  at 
Alexandria  from  damage  by  the  cijrrent  of  the  river,''  and  Maj.  Miller  submitted  s 
project  for  a  revetment  from  Bayou  Rapides  downstream  3.000  feet,  at  $5  the  haear 
foot,  which  was  approved  by  the  Chief  of  Engineers  July  26,  1884,  but  on  planning 
to  lay  out  the  work  the  officer  in  charge  was  met  with  a  demand  of  $5,500  from  ^9 
riparian  owners  for  the  amount  of  bank  that  would  have  to  be  graded  away  for  the 
revetment ;  or.  in  other  words,  for  compensation  for  the  privilege  of  being  protected 
by  the  United  States.    Capt.  Bergland,  finding  that  ''the  citizens  of  Alexiuuhu 
were  anxious  that  something  shonld  be  aone  for  the  protection  of  the  bank  '^  befon 
the  next  high  water,  submitted  as  a  makeshift  substitute  a  high  wing  dam  and  train- 
ing  wall  about  500  feet  long,  crest  about  10  feet  above  zero,  or,  say,  14  feet  sboTe 
lowest  water.    This  work  was  begun  in  the  fall  of  1884,  but  was  int<ermpted  by  higk 
water  and  not  finished  till  December,  1885,  costing  the  full  amount  of  the  allotDCO^ 
though  shorter  than  planned. 

If  there  were  funds  available  I  should  lay  great  stress  on  holding  up  thelow-wtt«f 
slope  from  some  point  below  Alexandria  and  distributing  the  drop  in  the  water  sof* 
face  over  the  lower  falls  back  as  far  as  possible,  by  putting  in  a  number  of  sills  acro<| 
the  river  to  raise  the  bottom  to  about  8  feet  depth  at  extreme  low  water.  At  V^^^ 
the  lower  falls  can  not  be  passed  by  ui)stream  boats  at  low  water,  except  by  lineaao^ 
capstan  power  to  help  the  engines. 

However,  as  the  Department  may  be  unwilling  to  invite  litigation,  I  submit  v|| 
following  substitute  for  revetment :  Pile  work  being  out  of  the  question,  and  the  en* 
dikes  very  expensive  as  well  as  objectionable,  I  propose  a  stone  dike  from  the  trtifl' 
ing  wall  to  the  foot  of  the  bank  at  Beauregard  street  on  the  line  AB  on  the  map^ 
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The  dike  to  be  4  feet  wide  at  the  top^  which  shoald  be  at  the  level  of  ^ange  zero,  sav 
4  feet  above  the  lowest  stage.  The  dike  must  be  about  1^00  feet  long,  and  with 
natural  slopes  will  require  about  7,000  cubic  yards.  This  dike  is  suggested  by  the 
rock  along  shore  near  B,  which  is  at  zero,  and  behind  which  the  bank  does  not  ap- 
pear to  have  caved  at  all.  This  dike  is  intended  to  form  a  footing,  so  that  if  the 
bank  slides  or  caves  it  will  not  wash  away,  but  gradually  assume  a  permanent  slope, 
while  the  space  behind  the  dike  will  gradually  fill  by  deposit  in  time  of  flood.  Spurs 
may  be  run  out  from  the  bank  at  intervals  of  about  500  feet  to  hasten  the  fill.  This 
dike  will  not  cause  undue  scour,  but  tend  to  direct  an  even  flow  in  a  channel  parallel 
to  it,  somewhat  more  nearly  the  center  line  of  the  reach,  and  will  not  interfere  with 
any  plans  that  may  be  adopted  hereafter  for  the  general  improvement  of  the  river. 

To  get  the  rock  for  this  dike  I  propose  to  improve  the  channel  at  the  upper  falls, 
not  by  increasing  the  section  unduly,  which  would  not  be  warranted  by  the  ^scharge 
at  extreme  low  water,  but  by  easing  the  approaches  at  each  end  of  the  cut,  as  shown 
by  the  lines  on  the  map  above  and  below  the  bridge.  At  present  the  channel  is 
very  ragged  and  difficult  in  low  water,  especially  for  downstream  boats.  When 
the  Alexandria  gauge  reads  minus  1  foot  the  fall  from  the  bridge  to  the  gauge  is  2.3 
feet,  about  one-third  of  which  is  at  the  passage  of  the  lower  falls,  so  that  down- 
stream boats,  in  avoiding  the  rocks  on  the  starboard  above  the  bridge,  tend  to  flank 
over  on  the  rooks  on  the  port  side,  and  before  the  pilort  can  straighten  they  are  car- 
ried over  towards  the  rocks  on  the  starboard  below  the  bridge. 

This  work  can  be  done  to  best  advantage  in  the  order  numbered  on  the  map. 
The  excavation  will  give  about  11,000  cubic  yards,  which  should  be  deposited  as 
follows:  (1)  In  the  dike  A  B;  (2)  on  the  line  of  the  old  dam  (found  December  4, 
1891,  and  supposed  to  be  one  of  Bailey's)  above  the  bridge,  to  compensate  some- 
what for  the  excavation  and  hold  up  the  upper  pool;  (3)  in  the  gaps  between  the 
left  bank  and  Bailey's  dam  and  the  breaks  in  the  dam;  (4)  in  extending  the  dike 
on  the  right  bank  at  the  lower  falls,  as  indicated  on  the  map.  The  opening  at  the 
lower  falls  should  be  included  also  by  cutting  off  about  50  feet  from  the  channel 
end  of  Bailey's  dam.  Lastly,  the  crib  dike  and  training  wall  should  be  filled  wher- 
ever needed  to  the  same  height  as  the  dike  A  B,  and  after  a  year  or  two  it  should 
l>e  cut  down  to  the  same  levd  if  possible. 

I  examined  the  rock  at  the  upper  falls  during  the  extreme  low  sta^e  of  December, 
1891,  and  found  it  to  be  a  siliceous  marl  rather  than  stone.  The  bridge  contractors 
found  no  difficulty  in  drilling  holes  9  feet  deep  with  ordinary  Jumper  drills,  and  I 
believe  it  can  be  bored  even  more  easily  witn  li  to  2  inch  ship-augers.  Medium 
grade  dynamite,  in  smaU  oharges,  would  probably  be  the  best  to  break  the  rock  for 
dredging,  which  could  be  determined  by  a  few  experimental  shots. 

The  cued^e  Lone  Star  has  been  fitted  with  steel-pointed  ^uds  and  a  heavy  steel 
lip  on  the  dipper,  for  which  steel  teeth  have  been  bought.  The  snag-boat  Florence, 
of  ffood  power  and  light  draft,  can  be  used  for  towing,  and  the  only  plant  needed 
wiU  be  scows  for  carrying  the  rock. 

Dump  scows  can  not  be  used  for  this  work  at  low  water,  so  that  it  will  be  neoes- 
Bary  to  buv  or  build  flat  scows  for  the  purpose.  It  happens  that  the  Union  Bridge 
Company  has  at  Alexandria  a  number  of  scows  used  in  buildinji^  the  bridge  at  tne 
&ll8,  which  are  for  sale  at  a  low  figure,  and  are  just  suited  ror  this  work.  The 
largest  one,  double  hulled,  80  by  12  b^^  3  feet,  hulls  10  feet  apart,  connected  by  four 
12  by  12  inch  beams,  could  be  fitted  with  boiler,  hoisting  engine,  crane  and  grapple, 
and  steam  drill  if  neceesaiy,  and  used  to  hoist  the  large  rooks,  or  put  on  a  different 
cat  from  that  worked  by  the  dredge. 
I  estimate  the  cost  as  follows : 

Additional  plant  and  towing  the  dredge  Lone  Star  to  and  from  the  work $2, 500 

OtHe^  eixpenses,  mileage,  superintendence,  transportation,  and  survey 1, 500 

Excavating  and  depositing  1 1,000  cubic  yards 11, 000 

Total 15,000 

"^Q  work  should  begin  when  Bed  River  has  fallen  to  10  feet  on  the  Alexandria 
S*^8r«j  with  the  probability  of  continuous  low  water,  say  between  -f-5  and  — 4  feet, 
f^®  unlling  and  boring  to  be  at  the  lowest  stage.  The  time  estimated  is  three  months 
}r^ot  interrupted  by  floods,  and  the  price  $1.3^  the  cubic  yard  in  the  dvkes,  or  $1 
~^^yard  for  excavation,  as  against  the  contract  price  of  $3.45  (or  actual  unknown 
^^)9  plant  and  superintendence  not  included. 

^^  "Will  be  more  economical  to  do  the  work  by  hired  labor  and  purchase  in  open 

^^ket  than  by  contract,  both  because  I  believe  I  can  do  it  better  and  because  there 

^^  be  no  charge  for  demurrage  if  the  work  should  be  stopped  by  intermittent  or 

^^tinued  high  water,  and,  finally,  because  the  work  can  be  laid  out  so  that  if  it 

**honld  be  found  to  cost  more  than  the  pstiraatc  a  less  amonnt  can  hv  done,  while 

^*Uitever  is  done  will  bo  un  actual  improvement. 

«  *  *  •  •  •  % 
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1586       REPORT   OF*  THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

The  forpgoing  project  was  modified  by  the  division  engineer  and  ap- 
proved, as  follows: 

Office  of  the  Chief  of  Engineers, 

United  States  Ajaify 
Washington,  D.  C,  March  10,  1892. 

Captain  :  Yonr  letter  of  March  1, 1892,  submitting  project  for  the  ext>enditare  of 
the  $15,000  appropriated  by  the  river  and  harbor  act  approved  September  19,  1890, 
fur  work  on  the  Red  River* at  Alexandria,  La.,  has  been  received  at  this  office,  with 
the  following  indorsement  of  the  division  engineer: 

"  New  York,  Martk  5, 1892. 

"Respectfully  forwarded  to  the  Chief  of  Engineers. 

* "  I  fear  that  the  prolongation  of  the  wing-aam  by  the  dike,  marked  A  Bj  risinjc 
(mly  to  zero  of  the  gauge,  will  not  protect  the  bank  of  the  town  behind  it;  and 
recommend  that  the  dike  A  B  be  omitted,  and  th«at  the  bank  be  protected  by  a  thick 
layer  of  stone  placed  directly  upon  it,  rising  toi  at  least  half  stage,  or  to  a  higher 
level  where  the  slope  of  the  bank  above  is  less  steep  than  the  natural  slope  of  the 
stone. 

'*  Where  the  bank  slope  is  nearly  as  steep  as  stone  will  stand,  the  thickness  of  the 
stone  at  top  of  the  revetment  should  be  at  least  2  feet. 

^'The  revetment  should  begin  behind  the  wing  dam,  where  the  bank  is  safe,  and 
extend  as  far  towards  B  as  funds  will  permit. 

'^  To  avoid  land  damages  grading  might  be  omitted. 

"  Subject  to  these  remarks  the  project  is  approved." 

The  project  as  modified  by  the  recommendations  of  the  Diviaion  Bugineer  is 
approved. 

Very  respectfully,  your  obedient  servant, 

H.  M.  Al>AM8, 

Major,  Corps  of  JCnginaert,  in  ekarge. 

Capt.  J.  H.  WiLLARD, 

Corps  of  Engineers, 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer,  South- 
west Division.) 

The  stages  of  the  river  have  precluded  any  work  under  this  project 
to  the  end  of  the  fiscal  year,  and  nothing  has  been  done  beyond  certain 
necessary  repairs  of  the  United  States  dredge  Lane  Star  at  Shreveiwrt, 
required  before  it  can  be  used  upon  this  work. 

LITTLE  RIVER  FROM  THE   SCOPINI  CUT-OFF  TO  KNOX  POINT. 

The  appropriation  for  improving  Red  River  by  act  of  September  19, 
1890,  provided  an  allotment  of  $20,000  for  "  deepening  and  widening 
that  portion  of  the  river  known  as  Little  River,  from  the  Soopio^ 

IScopinij  CutoflF  to  Knox  Point."  This  stretch,  extending  from  Tones 
iayou  down  to  Knox  Point,  Louisiana,  originally  was  21J  miles  in 
length,  but  was  shortened  about  4  miles  by  Waterloo  Cut-off,  made  in 
1889,  and  Young  Point  Cut-off,  made  in  1890;  the  distance  at  present 
between  Scopini  Cut-off  and  Knox  Point  being  17.6  miles. 

In  submitting  my  project  of  September  26,  1890,  for  the  ejcpenditure 
of  the  general  appropriation  for  Red  River,  1  referred  to  the  aUotmen^ 
for  Little  River  as  follows: 

This  was  not  recommended  hy  me,  and  I  am  at  a  loss  to  account  for  it.    I  h^*"^ 
lust  been  through  the  44  miles  of  Red  and  Little  rivers  below  Shreveport,  La.,  *"j 
liave  to  say  that  Little  River  is  generally  the  deepest  part  of  Red  River  now  s^J^ 
should  not  be  widened  for  the  present.     It  would  not  he  an  econouiical  use  of  *"* 
funds  to  be^in  extensive  operations  in  this  part  at  once,  but  rather  to  work  inttf- 
mitten tly  with  the  snag  boats  for  a  season.     It  is  better  to  wait  somewhat  longer f<''' 
tlie  closing  of  outlets,  as  at  Wat^Tloo  and  Magenta,  by  natural  fill,  and  to  le»T» 
ToiioH  Bayou  open  for  a  year  or  8o  longer.     If  u  snag  bout  is  went  over  the  lin»*  W^ 
work.M  ou  the  bottom  logs,  which  are  in  uvhIh  and  wrack  heaps,  and  then  waits  for  * 
rise  and  tall,  the  bottom  will  scour  and  disclose  other  lo|;8  that  can  be  removed  W 
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j^reater  advantage  then  than  by  continuous  work.    It  is  this  method  of  workinj 
has  made  so  great  an  increase  in  the  depth  of  Little  River.    The  cut  throur 
Waterloo  Neck  is  now  sufficiently  deep  and  wide,  and  the  old  river  outlet  is  fiJ 
considerably  above  low  water,  with  only  a  narrow  stream  that  a  man  can  jumpoi^ 
If  this  is  left  alone  till  next  flood  it  probably  will  be  Ailed  bank  high  and  ^ 
foundation  to  the  State  levees  now  projected  across  it.    The  lower  end  is  filhni 
thon^^h  not  so  rapidly,  and  will  afford  a  good  place  for  depositing  snags.    Again/| 
to  widening,  if  we  begin  cutting  into  the  baiiK»,  tlie  appropriation  will  not  be  largi 
euongh  to  pay  for  alleged  land  damages.     (Referring  to  demands  at  Alexandria.)    \ 
ahonld  prefer  to  mattress  some  of  the  bendn  to  hx  the  line  for  Red  River,  and  wail 
for  natural  enlargement  in  the  reverse  points  below.    The  best  argument  for  delay} 
however,  is  to  be  found  in  the  fact  that  the  New  Orleans  and  Shreveport  boats  hav€f[ 
been  running  Little  River  on  regular  time  this  season  (1890)  with  2  feet  on  thegauge*^ 
at  Shreveport,  a  coi^dition  unknown  before  to  any  of  the  pilots  whom  I  questioned  \ 
when  inspecting  the  river  last  week.    It  Is  my  opinion  that  the  improvement  is  due  \ 
not  only  to  the  work  at  intervals  of  the  snag  boats  in  the  Little  River,  bnt  also  to  the  ,1 
concentration  of  discharge  by  the  State  levees,  -which,  in  general,  held  out  against  '\ 
the  last  flood  and  scoured  the  bottom.    It  is  a  fact  that  the  Shreveport  gauge  regis-   \ 
tered  last  May  (1890)  the  highest  flood  known,  while  plantations  below,  overflowed    ^ 
in  former  years  at  lower  stages,  were  above  flood  this  year.    More  water  came  down     \ 
the  river  and  both  found  and  made  a  larger  chi^inel.    With  this  experience  it  is 
probable  that  Tones  Bayou  can  be  effectively  closed  in  a  year  or  two  without  danger 
of  destruction. 

I  recommended  a  survey  and  reconnoissance  of  the  Little  Biver,  to 
connect  with  the  survey  of  Red  River  and  to  recover  former  surveys,  if 
possible,  and  made  another  inspection  of  the  river  in  December,  1890, 
accompanied  by  Col.  C.  B.  Gomstock,  Division  Engineer,  who  advised 
taking  as  many  sections  as  circumstances  would  permit  to  accompany 
the  map.  On  March  8, 1892, 1  transmitted  to  the  Department,  through 
the  Division  Engineer,  a  map,  sections,  profile,  and  hydrograph  of  the 
stretch  of  Little  River,  with  the  following  recommendations  for  the  ex- 
penditure of  the  allotment,  viz : 

First  I  invito  attention  to  the  hydrograph  herewith.  This  is  made  up  like  that 
submitted  with  the  Cypress  Hayou  report:  the  limits  of  high  and  low  water  were 
drawn  by  connecting  the  elevations  of  sucn  points  as  I  had  when  I  prepared  the 
hydrograph  of  Red  River  for  the  Annual  Report  (1891).  The  low- water  lines  above 
ghreveport  were  obtained  afterwards,  when  we  had  su4'ceeded  in  finding  benches  of 
~Aaj.  HoweU's  survey,  and  by  senrching  through  the  notebooks  of  later  date  below 
iihreveportf  those  of  1884  were  connet^ted  with  the  main  line  of  precise  levels.  The 
^droCTaph  shown  that  the  bottom  of  the  river  above  Shreveport  has  scoured  since 
le  raft  was  removed  ni)il  tlmt  the  low-water  line  has  fallen  several  feet.  It  indi- 
ktes  that  the  same  conditions  prevaile<l  lielow' Shreveport,  though  perhaps  in  a  less 
ftgFee,and  that  the  gradual  intermittent  work  in  Little  Kivcr  has  enabled  the  river 
l^icour  the  bottwu  as  the  logs  have  been  removed.  It  shows  also  by  the  drop  in  the 
"nal  high-water  line  (obtained  by  leveling  to  high-water  marks  of  1890,  obtained, 
stated  in  the  report  upon  Cypress  Bayou  survey,  by  cooperation  of  planters  liv- 
In  this  section)  below  the  limiting  line  above,  that  a  great  amount  of  water  must 
escaped  into  the  Bayou  Pierre  Basin.  This  gives  another  proof  gt  the  wisdom 
waiting  somewhat  longer  before  closing  Tones  Bayou.  I  may  aud  that  if  the 
;  belo  w  Scopini  Cut-off  is  carried  on  as  proposed,  it  may  turn  out  unnecessary  to 
Tones  Bayou  at  all,  for  if  the  depth  of  the  main  river  is  increased  the  old  river 
111  up  more  rapidly  by  reason  of  the  reduced  current. 

;ing  the  line  of  low  water  of  1884,  as  shown  on  the  hp'drograph,  and  making  a 

alne  allowance  for  a  drop  at  least  equal  to  the  fallot  low  water  at  Shrevenort 

zero,  about  half  a  meter,  I  have  drawn  a  line  through  the  corresponding 

on  the  profiles,  which  is  sufficiently  near  to  the  probable  low  water  through- 

f  whole  of  Little  River  for  a  base,  and  have  drawn  another,  paraUel  to  and  2^ 

§below  it,  for  the  working  line,  which  is  put  on  the  sections  also.    Tlie  lower 

trsects  the  bottom  lino  of  the  channel  aud  shows  where  work  is  most  needed. 

unts  are  put  on  the  map,  and  will  be  used  for  guidance  in  prosecuting  the 

tual  soundings  showing  where  to  begin  to  best  advantage. 

ing  the  practice  of  getting  the  best  results  with  economy,  I  Ahonld  ueud  the 

's  over  the  line  at  a  moderately  low  sta^e^  and  repeat  at  sliort  intervals  dur- 

rater;  and  at  certain  places,  as  at  Scopini  Cut-off,  and  at  others  where  the 

ly  be  a  resisting  clay,  I  Hbould  put  the  dredge  at  work  aud  make  one  or 

about  2  meters  deex),  depositing  the  material  in  the  cut-off  bends,  as  in  Old 
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Kiyer  near  by,  or  in  the  deep  holes  in  the  main  river.  Raft  and  logsmay  be  put  in  the 
luoutliH  of  outlets  like  Tones  Bayou  with  advantage.  The  dredge  works  shonld  be- 
gin at  the  points  where  the  bottom  line  shows  highest  and  should  eontinne  as  long 
as  found  desirable,  but  the  snag  boats  should  worK  to  start  np  the  logs  only,  return- 
ing from  time  to  time  when  conyenient  or  necessary.  Tiie  work  should  spread  over 
at  least  two  seasons  to  get  the  best  results,  and  gauge  observations  should  be  made 
at  the  high  and  low-water  periods  to  note  change  in  the  high  and  low  water  Hues. 

There  will  be  required  at  least  two  dump  scows  of  about  cO  cubic  yards  or  less  ca- 
pacity, which  will  cost  about  $3,000  each  delivered  at  Shreveport,  as  estimated  from 
the  cost  of  those  built  by  Capt.  Kingman  at  Simmesport.  These  shonld  be  charged  in 
part  to  the  general  appropriation  for  Red  River,  part  to  Little  River,  and  part  to 
other  works  on  which  they  may  be  used.  The  cost  of  running  the  dredge  will  be 
about  $750  the  month^  and  of  the  towboat  about  $900  the  month,  with  aboat  $200 
the  month  added  for  inspection,  examination,  and  office  charges. 

After  the  work  has  been  carried  through  one  season  an  examination  shonld  be 
made  to  decide  upon  closing  Tones  Bayon,  either  wholly  to  form  part  of  the  State 
levees,  or  with  low  sills.  Tuere  are  two  other  shoal  places  above  Scopini  Cut-off, 
notably,  Chalk  Level,  which  may  be  helped  by  inexpensive  wing  dams,  aheet  piling, 
or  mattress  cribs  filled  with  earth  in  sacks.  No  heavy  or  permanent  work  will  be  re- 
((uired,  in  my  opinion ;  at  least  none  should  be  proposed  at  present.  As  far  as  possi- 
ble, no  i>ermanent  work  shonld  be  thought  of  till  the  question  of  the  general  improve- 
ment of  Red  River  can  be  discussed  intelligently  by  the  aid  of  the  results  of  the  sur- 
vey. My  present  opinion  is  that  revetment  shonld  play  the  principal  part  in  any 
plan  for  improving  the  navigation  of  Red  River,  and  that  it  is  very  desirable  to  hold 
the  river  to  the  lines  selected  for  it,  especially  in  the  raft  region  above  and  below 
Shreveport,  but  it  is  out  of  the  question  to  begin  a&y  such  work  in  the  Little  River 
with  the  amount  allotted  for  that  part. 

«  «  •  •  •  •  • 

It  is  to  be  regretted  that  the  item  for  Little  River  was  put  into  the  last  river  and 
harbor  bill  without  the  recommendation  or  knowledge  of  the  Department,  not  only 
because  the  appropriation  was  contrary  to  law,  no  examination  or  sarvey  having 
been  m<ade  for  the  work,  but  because  it  embarrasses  the  district  engineer  as  well  as 
the  Department  to  make  plans  under  conditions  prescribed  by  persons  nnacquainted 
with  the  principles  of  river  improvement. 

The  foregoing  recommendations  were  approved,  as  follows: 

Oefice  of  the  Chief  of  Exginerrs, 

United  States  Armt, 
Washingtonj  D.  C,  M€trch  27, 1892. 

C  APIA  in:  Your  report  of  the  8th  instant,  submitting  project  for  application  of 
allotment  of  $20,000  for  work  in  Little  River  contained  in  the  item  of  appropriatioo 
for  improving  Red  River,  Louisiana  and  Arkansas,  from  Fulton  to  the  Atchafalaya 
River,  niride  by  river  and  harbor  act  approved  September  19,  1890,  was  duly  receivid 
at  this  oflice  with  indorsement  of  the  Division  Engineer,  of  which  the  following  ii 
a  copy : 

[First  iiidoTsemeiit.1 

U.  S.  Engineer  Office,  Southwest  'Dxvision, 

New  Yifrk,  Martk  2$,  2SX. 

Respectfully  forwarded  to  the  Chief  of  Engineers. 

Capt.  Willard's  proposal  to  carry  on  snagging  and  dredging  in  Little  Rivtfii 
recommended  for  approval.  If  navigation  at  sharp  bends  is  very  difficult,  scfflie  M- 
sistanco  can  be  given  by  dredging  on  the  points. 

C.  B.  COHSTOCK, 

Col,  of  Engr$,,  BvL  Brig.  Gen.,  U,  8,  A.^ 

Dwi9ion  EugUm. 

The  proposal  as  to  snagging  and  dredging  in  Little  River  is  approved. 
By  command  of  Brig.  Gen.  Casey : 

Very  respectfully,  your  obedient  servant, 

H.  M.  Adamb, 
Major,  CorpM  o/Engimein. 

Capt.   J.  H.  WiLLARD, 

CorpB  of  Engineers. 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engineer^,  Division  Engineer,  Sonthveit 

Division.) 
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While  the  project  for  the  expenditure  of  the  allotment  for  the  Little 
River  was  in  abeyance,  from  September,  1890,  until  March,  1892,  the 
snag  boats  Hoteellj  Wmjner^  and  BrecJcy  and  the  dredge  Lone  Star 
worked  over  that  stretch  of  river  with  good  effect  under  the  appropri- 
ation for  the  general  improvent  of  the  river,  and  the  details  of  their . 
ox>erations  are  reported  under  that  head. 

The  work  done  under  the  project  approved  March  17,  1892,  was  as 
follows: 

April  11, 1892,  the  United  States  snag  boat  Howell^  M.  B.  Lydon 
master,  ran  down  to  Knox  Point  and  was  employed  for  three  days  iu 
working  up  to  the  Scopini  Cut  off  at  mouth  of  Tones  Bayou,  blowing 
off  hard  clay  points  with  explosives,  cutting  heavy  timber  on  caving 
banks,  and  removing  all  obstructions  in  sight.  The  boat  returned  to 
Slireveport  the  night  of  April  13,  after  having  put  the  stretch  in  good 
navigable  condition,  though  scouring  rapidly.  On  April  23,  word  was 
received  by  the  master  of  the  HoweU  that  some  large  trees  had  caved 
into  the  river  at  Mercer  Place,  5  miles  below  Scopini  Cut-off,  catching 
drift  and  causing  the  opposite  bank  to  cave  rapidly,  endangering  the 
State  levee.  The  caved-in  trees  and  a  side  jam  which  had  lodged 
thereon  were  removed  by  the  Howell  April  26,  and  on  the  way  back 
the  river  was  found  jammed  at  the  mouth  of  Tones  Bayou.  The  drift 
was  cleared  away,  and  the  Howell  returned  to  Shreveport  April  28. 

Continued  high  water  during  May  and  June  prevented  any  further 
work  to  the  end  of  the  fiscal  year,  and  operations  will  not  be  resumed 
until  the  stage  is  low  enough  to  permit  working  with  economy  and 
advantage.  The  flood  of  1892  was  reported  by  a  planter  at  Knox  Point, 
the  lower  limit  of  this  reach,  to  have  reached  its  highest  point  May  31 
(1  foot  above  the  high  water  of  1890). 

SHBEVEPOBT  HABBOB. 

Since  the  removal  of  the  raft  by  which  the  volume  down  the  main 
river  has  been  increased,  the  left  bank  opposite  Shreveport  has  gradu- 
ally receded,  while  a  wide  batture  has  formed  along  the  city  front.  If 
measures  are  not  taken  soon  to  check  this,  the  harbor  of  Shreveport 
will  be  seriously  impaired,  and  the  .cost  of  restoring  it  and  keeping 
navigation  reasonably  good  to  the  river  above  will  be  much  increased. 
The  whole  of  the  opposite  bank  should  be  revetted  for  a  distance  of  at 
least  2,500  feet,  for  if  the  bank  should  cave  back  to  the  higher  ground 
on  which  the  levees  run,  it  would  be  practically  impossible  to  confine 
the  fiood  waters  to  the  main  river,  but  they  would  escape  into  the  low 
ground  beyond  the  left  bank,  and  not  return  to  the  river  until  they  had 
fifled  up  the  country  below  and  found  their  way  into  Lake  Bistenau 
^nd  Loggy  Bayou.  This  would  mean  disaster  to  Shreveport  and  to 
t^he  planters  of  Bossier  Parish,  and  probably  destruction  of  navigation 
ftom  Loggy  Bayou  upstream. 

The  rise  and  fall  of  the  river  at  Shreveport  is  about  11  meters,  or  say 

^  feet,  and  the  bank  line  needing  revetment  begins  some  2,200  feet 

^bove  the  railway  bridge,  and  includes  a  pocket  below  of  about  300 

J^et;  making  in  all  2,5(K)  feet,  more  or  less,  to  be  graded  and  prote<;ted. 

-I'he  grading  can  be  done  with  pumps  used  for  washing  snags,  and  if 

"Hie  work  is  done  at  low  water  the  mattresses  can  be  built  of  stone,  put 

^  without  the  use  of  special  plant.    Taking  a  slope  of  1  on  3,  the  pro- 

"lection  would  average  about  100  feet  in  width,  and  the  cost,  including 

Contingencies,  should  not  exceed  $16  the  running  foot,  or  say  $40,000 

9br  the  whole.    Under  fEtvorable  conditions  it  is  probable  that  t>ii^  <2»%t) 
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(;au  be  reduced,  but  as  stone  must  he  brought  either  by  rail  or  river 
from  a  considerable  distance,  it  is  not  thought  safe  to  reduce  the  esti- 
mate. 

The  flood  of  1892  surpassed  all  others  on  record  in  Bed  River,  rising 
1  foot  above  the  flood  of  1890  at  Shreveport.  An  immense  volume  of 
water  from  the  overflowed  lands  on  the  west  bank  above  was  dis- 
charged from  Cross  Bayou,  exceeding  the  combined  discharge  of  Upper 
B,ed  River  and  Twelve  Mile  Bayou,  the  total  reaching  6,400  cubic 
meters,  say  226,000  cubic  feet  per  second.  The  main  current  was  thus 
forced  against  the  east  bank  and  caused  deep  caving  above  and  at  the 
railway  bridge,  throwing  down  the  east  span  and  abutment  pier  of  the 
draw.  The  amount  of  caving  can  not  be  determined  without  a  local 
survey  to  compare  the  new  shore  lines  with  those  of  1890,  but  it  i:< 
stated  to  have  exceeded  100  feet  near  the  bridge. 

Some  of  the  work  proposed  in  the  last  report  may  be  done  during 
the  next  low  water,  but  it  will  not  be  safe  to  reduce  the  former  esti- 
mate for  the  whole,  and  it  is  therefore  repeated  in  the  general  estimates 
in  this  report. 

CLOSING  THE  SALE  AND  MUEPHY  OUTLET. 

Before  the  opening  of  a  channel  through  the  great  raft  above  Shreve- 
port, recourse  was  had  to  navigation  at  high  stages  through  the  nu- 
merous lakes  along  both  sides  of  the  river,  which  were  connected  with 
the  navigable  part  of  the  river  above  the  head  of  the  raft  by  bayous  or 
outlets,  some  of  which  were  natural  and  others  artificial.  As  the  raft 
formed  upstream  the  lower  outlets  had  to  be  abandoned  for  newer  ones 
above,  and  if  the  natural  connections  were  not  of  sufficient  cax>acity  for 
the  passage  of  boats,  they  were  cleaned  out  and  enlarged,  or  else  short 
canals  were  cut,  under  Stiite  charters,  on  which  heavy  tolls  were  ex- 
acted. The  first  of  these  canals  was  cut  in  the  fall  of  1861,  from  Red 
River  into  Simpson  Lake,  on  the  right  bank,  55  miles  above  Shreve- 
port, by  C.  M,  Hervey,  president  of  a  company  chartered  by  the  Suite 
of  Louisiana,  and  authorized  by  joint  resolution  of  Congress,  approved 
February  21,18(J1,  to  remove  the  Red  River  Raft  and  collect  tolls  for 
thirty  years  from  vessels  passing  through  that  portion  of  the  river. 
This  outlet,  however,  was  intended  only  as  a  means  of  temporary  com- 
munication while  work  was  in  progress  in  the  main  river  below,  and  was 
little  used,  as  the  war  stopped  all  shipments  of  cotton  and  caused  the 
abandonment  of  the  project  for  removing  the  raft.  Subsequently  other 
canals  were  cut,  viz,  Alban  Canals  Nos.  1, 2,  and  3  (the  latter  usually 
known  as  Stanton  Slough),  on  the  left  bank,  and  Kountz  and  Sale  and 
Murphy  Canals  on  the  right  bank.  Since  the  removal  of  the  raft  these 
outlets  have  filled  up  gi^adually  with  drift  and  dejwsit  until  but  little 
water  is  drawn  from  the  river  except  at  high  stages,  but  their  complete 
closure  will  cause  the  river  below  to  widen  and  scour,  and  incidentally 
protect  adjacent  lauds  from  overflow. 

Estimates  of  the  cost  of  closing  all  of  these  canals  were  called  for 
by  resolution  of  the  Senate  of  the  United  States  of  March  10, 1S82, 
and  were  submitted  by  the  officer  in  charge  April  4, 1882  (Report  Cliief 
of  Engineers,  1882,  page  154(5),  but  no  action  was  taken  by  Congress 
for  their  closure  until  the  river  and  harbor  act  of  July  5,  1884,  which 
provided  that  not  exceeding  $o,()00of  the  appropriation  for  Red  River 
should  be  applied  to  closing  Sale  and  Murphy  C>inal. 

The  Sale  and  Murphy  Canal  is  the  uppermost  of  these  outlets  on  the 
west,  1  mile  above  the  head  of  the  old  raft,  6GJ  miles  above  Shreve- 
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port,  and  3  miles  beloAV  the  ArkansaiS  and  Louisiana  line.  Of  the  allot- 
ment by  act  of  1884,  $3,213  were  expended  by  hired  labor  in  building 
a  dam  at  the  mouth  of  the  outlet,  which  was  commenced  November  5, 
and  comi)leted  December  4,  1884.  This  dam  was  400  feet  long,  10  feet 
crown,  with  slopes  of  1  on  2,  and  was  built  to  a  height  of  2  feet  above 
high  water,  with  wing  levees  of  same  height  extending  60  feet  from 
each  end,  but  was  destroyed  by  the  first  Hood,  the  latter  part  of  De- 
cember, 1884. 

No  further  work  was  authorized  until  the  act  of  September  19,  1890, 
which  directed  that  $5,000  of  the  appropriatiou  for  Bed  Eiver  should 
be  used  in  closing  the  outlet.  In  November,  1890,  a  preliminary  ex- 
amination of  the  locality  was  made,  the  report  upon  which  is  contained 
in  my  last  annual  report  (Report  Chief  of  Engineers,  1891,  page  1953), 
but  it  was  decided  to  defer  the  work  of  construction  until  after  the 
winter  and  spring  floods  had  subsided  and  there  should  be  a  good 
prospect  of  a  continued  season  of  dry  weather  and  low  water,  during 
which  to  give  the  structure  plenty  of  time  to  consolidate  and  resist 
subsequent  high  water. 

Duiing  the  early  part  of  the  summer  of  1891  operations  were  de- 
layed with  the  expectation  that  the  State  of  Louisiana  ^ould  have 
levee  work  going  on  in  the  neighborhood,  in  conjunction  with  which 
this  work  might  be  let  with  greater  economy  and  advantage,  but,  learn- 
ing early  in  July  that  there  was  no  certainty  of  any  State  work  being 
done,  it  was  not  deemed  advisable  to  defer  construction  longer,  and 
July  13,  1891,  a  project  was  submitted  recommending  that  bids  be 
anked,  by  circular  advertisement  for  fifteen  days,  for  closing  the  outlet 
by  a  heavy  earthen  dam  with  wing  levees  at  the  point  selected  by  the 
preliminary  examination  of  1890.  This  project  was  approved  by  the 
Chief  of  Engineers  July  21.  The  work  was  well  advertised  August  1, 
by  circulars  posted  at  the  po.-t-office,  Vicksburg,  Miss.;  post-office  and 
wharf  at  Alexandria,  La.;  post-office,  wharf  boat.  Cotton  Exchange,  and 
Board  of  Trade  Shreveport,  La.;  and  the  post-offices  at  Fulton,  Ark., 
Garland,  Ark.,  Bright  Star,  Ark.,  Missionary,  La.,  CoUinsburg,  La., 
TVild  Lucia,  La.,  and  Jefferson,  Tex.  Forms  of  proposals  were  mailed 
to  seven  different  persons,  but  only  two  bids  were  received,  viz : 

Abstractof  propQ$aU  for  closing  Sale  and  Murphft  Oatlei,  lied  Rivev^  Lonhiana,  opened  at 
United  States  Engiueei'  Office,  Vickuburg,  Miss,,  at  12  o'clock  noon  August  15,  li>'91. 


1 
8 
8 


Kamea  of  bidders. 


T.  J.  Martin  aiid  Micliad  Hunt*. 

W^nx-  K<>b«oM  Sc  S<>ii 

T.J. Martin  nnd  Michael  Uiuit.. 


Approximoto    quantitiea  of   oiubaiik- 
moiit. 


For  connpctinj 


For  the  main  dam. ,  ie^4!Jf  ;5"(S^'^;;gie 
13,000  cubic  yardB. !  le^^*?®' ^WWt-ubic 


Price  per 
cubic 
yard. 


Cents. 


Amount 


Price  per 
cubic 
yard. 


Cents. 


Amonnt. 


30 
25 


$3.  9t'0 
3,250 


15 
14 


$1,800 
1,680 


TotaL 


$5,700 
4,930 


♦Bid  dateil  August  6,  witliout  ;^URrantv.    0i>ened  and  returned  to  bidden)  unread,  in  accordance 
ith  their  writti^n  riHiaest  tm  file,  and  par.  636,  A.  It  1889. 


with 


Tlie  bid  of  Martin  and  Hunt  was  accei>t<id  August  2(5,  and  contract 
made  with  them  August  31,  approved  by  the  Chief  of  Engineers  Sep- 
tember 20^  requiring  that  operations  be  commenced  by  September  10 
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and  completed  by  Xovember  30, 1891.  Work  was  begun  by  the  con  ^ 
tractors  September  2  and  completed  November  25.  The  main  dam^ 
across  the  outlet,  was  built  at  the  point  selected  for  it,  1,085  feet  baelfl 
from  the  river,  and  is  .200  feet  long,  10  feet  crown,  and  220  feet  mazfi; 
mum  width  at  base,  grade  2  feet  above  high  water  of  1890,  inside  dop^ 
1  on  4,  outside  slope,  1  on  3,  and  contained  13,016  cubic  yards  of  en:^ 
banhment.  The  connecting  wings,  or  extensions,  were  carried  on  ttea 
lower  side  300  feet  to  the  swamp,  and  on  the  upper  side  225  feet  to  tlr^ 
State  levee.  The  grade,  crown,  and  sloi>es  of  ^e  extensions  were  tbff" 
same  as  the  main  dam,  and  the  amount  of  embankment  in  both  w^-^ 
5^096  cubic  yards.  Owing  to  the  nature  of  the  soil  it  was  found  esse^ 
tial  to  strengthen  the  dam  and  prevent  washing  by  building  amattr^^ 
of  willow  poles,  woven  in  place  and  well  ballasted  with  sacks  of 
terminating  at  bases  of  slopes  in  stout  willow  cribs;  also  to  protect 
ends  of  the  wings  by  pile  casements.  After  completing  the  dam 
extensions  the  whole  work  was  inclosed  by  a  barbed- wire  fence  to 
vent  depredations  by  stock;  I  visited  the  outlet  November  27, 1^^ 
and  insx>ected  and  received  the  work  of  the  contractors,  and  fouik  ^^^ 
to  have  been  well  done  and  the  outlet  substantially  closed  under  /^^ 
efficient  supervision  of  Assistant  Engineer  John  Ewens,  whose  resiport 
is  appended,  as  follows: 

ViCKSBURG,  Miss.,  December  f  J,  1S9/. 

Captain:  I  have  the  honor  to  sahmit  the  foUowing  report  on  the  work  of  bnild- 
ing  diun  closing  the  Sale  and  Murphy  Outlet : 

In  accordance  with  your  orders  a  preliminary  surrey  of  the  outlet  was  made  by 
me  November  9, 1890,  the  result  of  which  survcrf  was  the  selection  of  a  site  for  the 
dam,  1,0S5  feet  back  from  the  bank  of  the  Bed  River  and  about  500  feet  back  of  the 
site  of  the  old  dam.    The  desirable  features  presented  by  this  site  were  as  follows: 

1.  Freedom  from  sunken  logs  and  perishable  material  of  aU  kinds. 

2.  It  was  the  minimum  section. 

3.  Hie  immense  barrier  of  drift  found  in  £ront  of  it  (at  the  mouth)  wonld  afford 
considerable  protection  at  bigh-water  periods. 

4.  The  eartti  near  it  was  the  best  in  the  vicinity. 

5.  It  would  never  be  Jeopardized  by  a  caving  bank. 

The  calculations  made  for  this  section,  which  was  200  feet  wide  with  a  msximnni 
fill  of  30  feet,  gave  a  dam  of  the  following  dimensions,  viz :  Crown  10  feet  wid&  to 
extend  2  feet  above  hi^h-water  mark  (18%),  with  slopes  inside  of  1  on  4,  oat^iael 
on  3,  with  extension  wings  at  each  end  as  far  as  the  limit  of  the  appropriation  woold 
allow,  depending  upon  the  prices  bid  for  earthwork.  The  plans  and  estimates  hsr- 
ing  been  completed,  bids  for  the  work  were  opened  Ausnist  15,  1S91.  Messrs.  Mar- 
tin 4&  Hunt,  living  near  the  outlet,  bein^  the  lowest  bidders,  were  awarded  the  con- 
tract at  25  cents  the  cubic  yard  for  earthwork  on  dam,  and  14  cents  the  cubic  jud 
for  earthwork  on  extensions,  extra  allowances  to  be  made  for  haul  in  excess  of  300 
feet,  and  for  all  protection  work  that  might  be  required. 

The  work  was  besun  September  2  and  completed  November  25, 1891.  The  eoo* 
tractors  did  the  work  principally  with  their  own  plantation  hands  and  teamSr  ^^^^ 
accounts  for  the  long  period  it  took  to  complete  it.  The  work  was  done  mainly  witb 
scrapers,  although  wagons  were  used  for  a  few  days.  The  season  was  a  phenomenu 
one  for  iood  weather  and  low  water,  and  this  and  the  fact  that  the  contractors^ 
ployed  uieir  own  teams  and  labor  accounts  for  the  very  low  price  at  which  they  oi^ 
the  work  without  loss. 

The  following  is  a  description  of  the  dam  as  completed:  Length,  200  feet;  erovVf  ] 
10  feet;  maximum  width  at  base,  220  feet;  slopes,  inside,  1  on  4;  outside,  1  oi^  ^'  { 
grade,  2  feet  above  high  water.  Extension  wing  on  lower  side,  300  feet  long;  QpP^  | 
extension,  225  feet  long:  grade,  crown,  and  slopes  of  extensions  same  as  tnoee  ot  . 
main  dam.    Elevation  of  top  dam  and  extensions  above  Cairo  datum =234. 15  fe^^       | 

The  protection  work  was  as  follows :  The  entire  surface  of  the  dam  was  ooTei^^ 
hy  a  closely-woven  willow  mattress,  terminating  at  base  of  slopoe  in  stout  will<^*^ 
cribs  4  feet  wide  by  5  feet  deep,  the  whole  ballasted  with  sacks  of  earth.  The  ext«8" 
sions  were  sodded  thoronghly  with  Bermuda  grass,  the  ends  terminating  in  W 
pile  casements,  sunk  4  feet  in  the  ground  and  extending  15  feet  around  fnm  theeo^ 
on  each  side.    The  entire  work  was  inclosed  by  a  barbed-wixe  fence  with  eypi^ 
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its.  to  prevent  depredationa  from  stock  and  travel  on  the  slopes :  gates  were  pro- 
Lea  at  each  end,  and  on  lower  side  a  roadway  for  wagons  was  built.  On  the  upper 
e  the  now  State  levee  connects  with  the  wing  of  the  dam  and  affords  a  means  of 
tting  upon  the  roadway  across  the  dam.  .From  the  foregoing  it  will  be  seen  that 
points  for  strength,  permanency,  and  protection  of  the  dam  were  carefully  pro- 
led  for,  and  I  think  there  is  no  doubt  but  it  will  stand  the  effect  of  the  greatest 
od  it  is  possible  for  Red  River  to  precipitate  upon  it. 
rhe  following  is  a  tabulation  of  material  used  for  and  final  cost  of  the  work : 

tal  amount  of  embankment  in  main  dam  (200  feet  long) cubic  yards. .  13, 016 

extension  wings  (!>25  feet  long) do 5,096 

kttreas  work  covering  dam souare  feet . .  27, 760 

ibbing  at  base  of  dam  (4  by  6  feet) linear  feet..  285 

ropilecasement8(8by  15by  76^<^^) do 183 

rbed- wire  fencing do 1, 190 

COST  OF  WORK. 

sliminary  examination  of  site  in  November,  1890 $101.20 

kin  dam,  13,016  cubic  yards,  at  25  cents 3,254.00 

ira  ham  of  part  of  material  for  main  dam  in  excess  of  300  feet 46.24 

tension  wings,  5,096  cubic  yards,  at  14  cents 713.44 

kttress,  cribs,  casements,  and  fencing 339. 99 

pervision,  traveling  expenses,  mileage  of  officer  in  charge,  telegrams,  etc . .  538. 10 

Total 4,992.97 

rhe  low-^ater  discharge  of  Red  River  was  measured  at  Missionary,  La.,  2|  miles 
ove  the  Sale  and  Murphy  Canal,  November  21,  1891,  with  the  following  results: 

idth  of  cross  section feet . .  214. 6 

ea  of  cross  section sqnare  feet..  2,012.1 

scharce  ]^r  second  ..« cubic  feet . .  2, 288. 0 

)aa  velocity  per  second , feet..  1.137 

ater  surface  above  Cairo  datum  plane do. . .  207. 456 

Kod  floats,  run  as  close  to  bottom  of  river  as  possible,  were  used ;  float  path,  200 
)t  long. 

rhese  measurements  indicate,  by  comparison  of  the  cross  section  of  the  outlet  with 
at  of  Red  River  near  it,  that  this  outlet  carried  at  times  of  high  water  nearly  two- 
irds  the  volume  of  Red  River ;  i.  e.,  this  vast  percentage  was  deflected  very  suddenly 
>m  its  natural  course  into  this  outlet,  the  damaging  effect  of  which  deflection  on 
e  regimen  of  the  river  below  cannot  be  considered  too  seriously. 
The  closing  of  the  outlet  will  be  of  incalculable  benefit  not  only  to  navigation  but 
the  people  on  upper  Red  River  as  well.  The  L<ouisiana  State  levee  board,  on  the 
rength  of  this  work,  already  have  begun  a  fine  levee,  extending  from  upper  wing 
the  dam  to  the  local  levee,  a  distance  of  5,840  feet,  requiring  36,800  cubic  yards  of 
rth.  This  beginning  doubtless  will  result  in  a  x>crmaneiit  system  of  levees  from 
e  hills  in  Miller  County,  Ark.^  to  Shreveport,  La.,  a  thing  that  would  have 
»n  impossible  with  this  outlet  open.  It  will  be  safe  lor  me  to  remark  in  this  con- 
action  that,  as  far  as  the  natural  action  of  the  water  of  the  greatest  flood  Red 
iver  can  ever  possibly  precipitate  upon  it,  the  Sale  and  Murphy  Outlet  is  closed 
lever. 

Very  respectfully,  your  obedient  servanti 

John  Ewbxs. 

A$9%stant  Engineer. 

Capt.  J.  H.  WiLLARD, 

Carps  of  Engineer 9. 

TJnder  date  of  April  8, 1892,  Mr.  Henry  B.  Richardson,  Chief  State 
igineer  of  Louisiana,  informed  me  that  what  is  known  as  the  Barge- 
^m  Levee,  referred  to  in  the  closing  paragraph  of  Mr.Eweus's  report, 
4l  just  beien  completed  and  measured  for  final  payment;'  that  it  ex- 
uded from  the  Sale  and  Murphy  Dam  up  to  a  junction  with  previously 
isting  levees,  about  6,088  feet  in  length ;  crown  5  feet  wide,  side  slopes 

to  1,  grade  2  feet  above  high  water  of  1890  (same  as  Sale  and  Mur- 
i^y  Dam) ;  and  contained  38,305  cubic  yards  of  earthwork  at  a  cost  of 

cents  the  cubic  yard,  or  a  total  amount  of  $6,511.85. 
I>aring  the  period  of  high  water  since  the  dosing  of  the  outlet^  it  is 
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repiprt^d  tbat  the  river  below  is  scouring  rapidly,  being  esx>ecially  no- 
ticeable in  the  narrow  stret(5h  below  Rush  Point. 

On  May  10,  1892,  the  uiaster  of  the  snag  boat  HoiceU  inspected  the 
dam  and  found  the  flood  water  ruuuing  around  the  lower  wing,  •scour- 
ing it  away.    The  crew  of  the  boat  cut  green  brush,  which  was  packed 
on  the  dam  and  weighted  with  heavy  green  logs,  to  stop  the  scour  and 
secure  the  dam  from  ftirther  damage.    June  3, 1892,  Mr.  T.  J.  ^lartiu 
reported  that  the  flood  of  this  year  reached  its  highest  point  at  th^. 
dam  on  May  27, 18  inches  above  the  high  water  of  1890,  the  highest-^  ^ 
known  before,  but  that  neither  the  Sale  and  Murphy  Dam,  nor  the  new — - 
State  levee  sustained  serious  damage  from  the  greatest  flood  ever  know 
on  Bed  River. 

SURVEY  OF  RED  RIVER  FROM  FULTON,  ARKANSAS,  TO  ATCHAFALAY. 

RIVER. 

This  survey  was  begun  in  1886,  under  an  allotment  of  $25,000  pn 
vided  in  the  general  appropriation  for  improving  R<»d  River  by  act 
August  5, 1886.    Operations  were  suspended  in  March,  1887,  when 
funds  were  exhausted,  field  work  having  been  carried  from  Fult< 
Ark.,  down  to  Caspiana,  La.,  44  miles  below  Shrevcport.    An  appi 
priation  of  $35,000  was  made  by  act  of  August  11, 1888,  and  operatic 
were  resumed  in  February,  1889,  and  a  line  of  precise  level  wa«  r 
along  the  railroad  from  the  Coast  and  Geodetic  Survey  bench  at  Del_ 
La.,  to  Shrevcport,  La.,  connecting  the  survey  with  that  of  the  Mist= 
sippi;  the  survey  from  Fulton  to  Shrevcport  was  gone  over,  and  p 
nument  bench  marks  and  triangulation  monuments  were  set.    Fi— - 
Shrevej)ort  precise  levels  and  tertiary  triangulation  were  carried  do^ 
stream  to  Grand  Bend,  near  Alexandria,  La.,  406  miles  below  Fulf 
benches  and  monuments  were  placed  at  points  selected  for  seconiL  s.^m.  i 
triangulation,  and  a  close  topographic  and  hydrogi^aphic  survey  ^^-^^j 
made  on  the  way.    Field  work  wa^s  suspended  at  Grand  Bend  the  i  m^  xc 
die  of  February,  1890,  on  account  of  the  small  balance  then  avaihi^  ^  >7€ 
after  which  a  small  force  was  retained  in  the  office  to  work  up      "^  h< 
notes.    The  act  of  September  19, 1890,  provided  $28,000  for  contiu«.m  i  i;g 
the  survey,  but  with  the  exception  of  sediment  and  discharge  obsi*x-ya- 
tions  between  Shrevcport  and  Alexandria  and  level  connections  "^s^^  i  th 
high- water  marks,  field  work  was  not  resumed  until  the  early  pa'art'  of 
October,  1891,  but  work  on  the  maps  and  notes  was  continued  at>     t^he 
office.    On  account  of  the  difficulties  in  securing  skilled  men  foi-     ^he 
grade  of  work  required,  and  owing  to  the  late  date  at  which  the  ap>l>^- 
priation  of  1890  became  available,  it  was  deemed  advisable  to  el^^er 
field  work  below  Grand  Bend  until  the  following  season,  and  this  d^^'^- 
sion  proved  fortunate,  as  Red  River  was  visits  by  heavy  rains    ^'-J^ 
kept  at  stages  too  high  to  permit  continuous  work  in  the  field  tMTiUl 
late  the  following  summer,  and  the  loss  in  organizing   and  bx"^^^' 
ing  up  parties  at  intervals,  or  in  working  under  great  disadvantd^**»S 
was  avoided.    The  sickly  season  having  passed,  field  work  was  resui'*^' 
early  in  October,  1891,  at  Grand  Bend,  10  miles  below  Alexandria,  **"" 
was  completed  in  February,  1892.    The  precise  level  line  was  close<I  on 
Coast  and  Geodetic  Survey  bench  XLV  at  Smithland,  La.,  conipleti'^^ 
a  line  654  kilometers  long,  and  giving  a  difference  between  the  eleva- 
tions obtained  by  the  two  surveys  of  only  0.0216  meter.    Tertiarj'  tri^ 
angulation  was  carried  down  to  and  connected  with  the  Coast  and  Geo- 
detic Survey  base  at  Lum  Point,  Louisiana.    Topography  was  close<l  at 
the  Mississippi  River  Commission  monument  near  mouth  of  Red  River, 
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iter  suspension  of  field  work  the  qliarter  boats  were  moved  to  Baibre 
i'Dding,  near  the  mouth  of  Eed  lliver,  and  laid  up,  and  a  small  force 
as  retained  at  the  office  and  employed  in  computing,  tabulating,  and 
apping  the  results  of  the  survey,  but  as  it  has  been  impracticable  to 
>mplete  the  tabulations,  their  publication  will  have  to  be  deferred 
itil  next  year. 

The  approved  project  for  the  survey  of  Eed  River  contemplated  ter- 
i,ry  and  secondary  triangulation  between  Fulton  and  the  Atchafalaya, 
'ecise  levels,  permanent  bench  marks,  gauges,  and  the  preparation  of 
aps  for  issue;  the  whole  to  be  a  thorough  and  comprehensive  survey 
ith  a  view  to  the  permanent  improvement  of  the  river.  Itis  estimated 
lat  the  cost  of  completing  the  survey  upon  a  scale  proportional  to  the' 
iportauce  of  the  stream  will  be  $97,000,  to  be  applied  as  follows: 

»T  800  kilometers  (500  miles)  secondary  triangulation  from  Atchafalaya 

River  to  Fulton,  Ark.,  at  $75  per  kilometer $60, 000 

wrings  and  transvalley  sections  at  8  stations 8, 000 

igh  and  low  water  discharge  and  sediment  observations  and  gauges 6, 000 

imputation  and  projection  of  maps 5, 000 

3  sets  of  maps  (100  sheets  each),  scale  1-10000 15,000 

(pairs  and  outnt,  quarter-boats,  hire  of  launch,  skiffs,  contingencies,  and 

sflBce  expenses , . . .  3, 000 

Total 97,000 

The  report  of  Assistant  Engineer  H.  M.  Marshall,  under  whose  efti- 
ent  8ui)ervl8ion  the  survey  work  has  been  conducted,  is  appended 
ireto. 

report  of  mr.  h.  m.  marshall,  assistant  engineer. 

United  States  Engineer  Office, 

Vicksburgt  Miss,,  June  /,  X89£, 

Daptain  :  I  have  the  honor  to  submit  the  following  report  of  operations  on  Red 
ver  survey  during  the  current  fiscal  year : 

Discharge  measurements  were  continued  through  July  and  August,  the  discharge 
ing  taken  at  Alexandria,  La.,  except  during  ten  days,  when  the  party  was  trann- 
*red  to  mouth  of  Black  River.  The  regular  field  party  was  brought  together  Ht 
exandria  the  first  week  in  October,  and  began  work  at  Grand  Bend  on  the  7tb. 
ork  continued  without  intermission  to  February  4,  when  the  party  was  broken  u]) ; 
e  assistant  with  an  observer  and  a  small  party  of  laborers  being  retained  to  exaui- 
3  thetrianguhition  through  the  timbered  region  between  Barbin  Lauding,  on  Reel 
ver,  and  Black  Hawk  Landiug,  on  Mis8is8ix>pi  River.  More  extended  reference  to 
is  examination  will  appear  later.  Triangulation  was  carried  froiu  the  last  base 
1889,  at  Grand  Bend,  to  the  U.  S.  Coast  and  Geodetic  Survey  base  at  Lum  Point, 
termediate  base  lines  being  measured  at  proper  intervals  bt^tween,  and  connection 
ide  with  U.  S.  Coast  and  Geodetic  Survey  station  *'  Pullen  '*  at  Black  Hawk  Land- 
r.  The  base  at  Lum  Point,  measured  twice  by  Coast  and  Geodetic  Survey  in  1880, 
ing  6-meter  contact  slide  rods,  was  measured  by  means  of  Red  River  survey  bane 
paratuB.  Field  reduction  of  these  measurments  shows  so  close  agreement  with 
^asurements  of  Coast  and  Geodetic  Survey  base  at  Delta,  made  in  1^9,  that  it  was 
t  deemed  needful  to  reitieasure  that  base. 

E'reoise  levels  were  continued  from  Red  River  survey  P.  B.  M.  No.  76  along  the  river 
nk  to  the  head  of  the  lower  river  swamp  country  at  Barbin  Landing,  thence  the  line 
Mwed  Avoyelles  Prairie,  ran  along  the  bank  of  Bayou  Des  Glaizcs,  crossed  Atch- 
ilaya  River  at  Simmosport,  and  ended  on  Coast  and  Geodetic  Survey  P.  B.  M.  XLV, 
Smithland,  on  the  Mississippi  River.  The  difference  of  closure  of  the  entire  loop, 
lithlaud,  Delta,  Shreveport,  Grand  Bend,  and  back  to  Smithland,  was +0.0216 
ster.  The  length  of  the  portion  Smithland  to  Delta,  run  by  Coast  and  Geodetic 
rvey,  is  unknown;  the  remaining  portion  was  65-1  kilometers,  measured  along  the 
th  of  the  levels.  From  Barbin  Landing  duplicate  wye  levels  were  run  along  the 
'er  bank  to  head  of  Bayou  Cocodrie,  and  thence  to  Mississijipi  River  Commission 
me  H^  at  Black  Hawk  Landing;  the  distance  run  being  about  75  kilometers  and 
B  difference  of  closure  — 0.05  meter. 

ropography  was  taken  by  transit  and  stadia,  covering  both  banks  as  heretofore, 
rticulai  attention  being  given  to  the  feature — ^present  aud  future  leveea. 
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Hjdrographie  measnrement  consiBted  of  cross  sections^  channel  sounding,  gunge 
reading,  ana  current  meter  observations. 

Work  in  the  office  has  progressed  qnite  rapidly,  but  as  it  was  not  xiossible  to  tabu- 
late all  results  in  time  for  the  report  this  year,  it  was  determined  to  wait  and  make 
publication  of  all  at  once,  rather  than  scatter  the  information  through  remits  for 
several  years.  Map  sheets  are  complete  above  Shreveport,  except  two  which  have 
not  the  conventional  si^s.  Below  Shreveport  seventeen  sheets  are  outlined,  and  on 
these  the  printing  devices  for  putting  on  the  signs  will  be  used.  Comparison  of 
banks,  channel,  and  cross  sections  by  means  of  proiiles  from  the  present  and  previ- 
ous surveys  as  far  back  as  1872,  is  in  course  of  preparation. 

A  considerable  number  of  high-water  marks  from  Shreveport  to  the  head  of 
Atohafalaya  River  has  been  referred  to  Cairo  datum,  while  but  little  information 
has  been  gathered  concerning  low-water  elevations,  that  little  being  obtained  aa  the 
ground  work  of  Ihe  survev  progressed.  The  bench  marks  now  established  along  the 
entire  river  render  it  for  the  first  time  possible  to  trace  the  low  water,  its  slope,  and 
how  it  is  affected. 

High  and  low  gauge  readings,  and  discharge  measurements,  with  borinn  system- 
atically taken,  will  reveal  the  cause  of  bad  navigation  and  lead  to  the  proi^r 
remedy. 

From  the  head  of  Atchafalaya  River  to  Shrevei>ort  the  survey  is  accurate,  well 
marked  by  monuments  quite  comprehensive,  and,  except  the  hydrography,  is  thor- 
oughly checked.  Above  Shreveport  it  is  as  good  as  can  be  without  a  system  of  tri- 
angulation  and  precise  levels,  the  latter  deficiency  being  in  part  atoned  for  by 
accurate  wye  levels  carefully  checked. 

It  is  to  be  regretted  if  the  original  project  for  secondary  triangulation  suffers  mod- 
ification ;  but  the  work  accomplished  under  your  direction  wul  remain  for  many 
^ears  to  come,  and  afford  a  correct  basis  on  which  to  project  a  complete  system  of 
improvement. 

Very  respectfully,  your  obedient  aervant, 

H.  M.  Mars^axx^ 
Assistant  Engineer, 

Capt.   J.  H.   W1LLA.RD, 

Corp«  of  Engineers^  U.  8,  A* 

DETAILED  ESTIMATES. 

Plant, 

Flatboat  with  steam  power  and  crane  or  shears,  cabin,  and  outfit $3, 000 

Pile-driver  with  steam  hammer  and  jet 3, 500 

Small  towboat  and  tender,  steel  hull 15, 000 

Skiffs,  rigging,  tools,  etc 2,000 

Service  of  plant. 

Expenses  of  snas  and  towboats 25, 000 

Expenses  of  dredge 5, 000 

Expenses  of  chopping  parties 7,000 


-#* 


Care  af  plant. 


Wages,  subsistence,  and  supplies  for  fleet 3,000 

Regular  and  extraordinary  repairs 4,  OOO 

Construction. 

Repairing  and  enlarging  the  State  levees  by  joining  with  the  State  engi- 
neers and  levee  boards  for  the  purpose  of  coufiiiiiLg  the  waters  of  the  Red 
River  to  the  adopted  channel,  thereby  improving  and  giving  ease  and 
safety  to  the  navigation  of  the  river,  cubic  yards  estimated  as  follows: 

Caddo  district  above  Shreveport 50,000 

Caddo  district  below  Shreveport 270,000 

Bossier  district  below  Shreveport 300,000 

Bossier  district  above  Shreveport 30, 000 

Rapides  district  from  Alexandria  to  Avoyelles  Prairie 140, 000 

Total  cubic  yards,  at  20  cents 790,000      158,000 

Revetment  at  Shreveport 40,000 
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Closing  <miUU, 

Dooley  and  Red  Bayou $4, 000 

CottouwocKl  Bayou.--- 7,000 

Cowhide  Bayou c 4, 000 

Tones  Bayou 20)000 

Choctaw  Bayou 5,000 

Draining  impounded  water  from  Choctaw  Bayou  by  canal  to  Bayou  des 

Glaises,  or  otherwise XO,  000 

Gauges. 

Establiahing  gaiiges  and  pay  of  observers '      1, 500 

Leveling  and  monuments 1, 500 

Surveys. 

Completing  survey  of  Red  River  according  to  approved  project,  including 
triangulation,  transvalley  sections,  borings,  and  publication  of  max^s  on 
full  scale 97, 000 

Loeal  surveys  and  examinations  ot  caving  banks  for  revetment  work 8, 500 

Administraiion, 

Office  expenses,  stationery,  mileage,  and  contingencies 3, 500 

Assistant  engineers,  draftsmen,  inspection,  and  transportation 4, 000 

Total 426,500 

Money  statement 

July  1, 1891,  balance  unexpended $104,404.94 

June  30,1892,  amount  expended  during  fiscal  year 61,711.81 

July  1, 1892,  balance  unexpended 42,693. 13 

July  1, 1892,  outstanding  Uabilities .       107.12 

July  1,  1892,  balance  available 42,586.01 

Amount  appropriated  by  act  approved  July  13,  1892 145, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 187, 586. 01 

C  Amountthatcanbeprdfitablyexpendedinfiscal vearendingJune30,1894    426, 500. 00 
<  Submitted  in  campliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


The  amounts  expended  during  the  fiscal  year  ending  June  30,  1892,  and  balances 
unexpended  July  1,  1892,  are  as  follows: 


For  general  improrement,  repoira,  care  of  plant,  etc 
For  work  at  Alexandria,  La 


Tor  Little  Rtver  tnm  Scopini  Cut-off  to  Knox  Point. 

Tor  cloning  Sale  and  Murphy  Outlet — 

For  Cy  preea  Bay oa«  etc * 

For  the  sunrey  of  Bed  River 


Total 


Expended 

daring 

year. 


$32,473.18 

454.00 

645.40 

4,889,92 


23, 249. 31 
ei,71L81 


Balances 
Jnly  1, 1892. 


$10,974.49 

14.546.00 

17, 030. 61 

8.88 

40.95 

92.20 

42, 693. 13 


''•^r 
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COMMERCIAL  STATISTICS. 


In  til©  past  fiscal  year  Red  River  was  navigable  between  Shrevcport  and  the  montb 
from  July  1  to  October  1  and  from  December  24  to  June  30.  Between  Shreveport 
and  Fulton  there  was  navigation  from  September  to  end  of  June.  From  Shre veport 
to  Garland  the  smaller  steamboats  ran  the  year  round.    The  mouth  was  reported 


closed  during  October,  November,  and  the  greater  part  of  December. 
The  following  steamboats  were  engaged  in  navigation  of  Red  Riv 


er  in  the  fiscal 


year: 


Name. 


Valley  Queen. 


Garland 

Halletto 

Jolrn  D. Scully... 

C. E. Satterlee  ... 


Friendly. 


New  Haven. 


Soaa  Bland. 


BlaoWing. 


Belle  Crooks 

Joaie  D.  Harkins 

Des  Arc 

Barge , 


B.  B.  Wheelock  . 


IfatF.Dortob  ... 


P 

a 
a 

o 


410.83 

261.42 
265.00 
285.70 


254.40 


66.76 


02.64 


148.71 


111.82 


78.43 
73.13 
40.88 
20.00 


254.40 


302.88 


i 

a 

3 


Feet. 

190.6 

162.0 
IGl.O 
215.0 


162.0 


120.0 


136.1 


113.2 


119.0 


01.0 
110.0 
95.0 
(t) 


160.0 


Fe€t. 
35.8 

30.0 
30.5 
34.6 


30.0 


26.6 


24.4 


22.8 


24.0 


22.0 
10.5 
18.0 
(t) 


30.0 


164.0  28.8 


5 

a, 


Feet. 
5.6 

4.8 
4.5 
4.5 


4.5 


3.3 


3.4 


4.4 


4.2 


3.0 
3.3 
3.0 
(t) 


4.0 


3.5 


Draft. 


• 

• 

rs 

.M 

Si 

ja 

•« 

tt 

§ 

h) 

^ 

Ft.  in. 
2    6 

2  0 
2  0 
2    0 


1    8 


0  11 


2    6 


1    3 


1    8 


1  10 
1  4 
0  8 
0    6 


1    8 


1    3 


Ft.in. 
8    6 

5  6 
5  6 
5    6 


5    6 


3    0 


•1 


3    6 


3    Q< 


3  0 

3  0 

2  6 

2  0 


5    6< 


3    6 


Between — 


Ni'.w     Orleans     and 
Shreveport. 

. .  .<lo , 

...do 

...do 

...do 

Alexandria    and 
Shreveport. 

Alexandria  and  Ck»a- 
shatta. 

Shreveport  and  Ck>a> 
shatta. 

Shreveport  and  6ax^ 
land. 

Shreveport  and  Jef- 
ferson. 

New     Orleans     and 
Shreveport. 

...do 

Shix)veport  and  Jef- 
femon. 

Shreveport  and  Con- 
shatta. 

Shreveport  and  Gar- 
land. 

Shreveport  and  Jef- 
ferson. 

Shreveport  and  Moor- 
iugspurt. 

Shreveport  and  Ooa- 
shatta. 

Shreveport  and  Gar- 
land. 

Shreveport  and  Moor- 
tngsport. 

Shreve|)ort  and  Black 
Bayou. 

Fulton  and  Garland . 
(*) 
(*) 
(*) 

Alexandria    and 
Shreveport. 

Shreveport  and  Gar- 
land. 

New     Orleans     and 
Shreveport. 

Alexandria   and 
Shreveport. 

Shreveport  and  Gar- 
land. 

Alexandria  and  Con- 
shatta. 

a 


S. 


I 


KoTE.~Ali  stem-wheel  nteninboats. 

*  Trip  books  reported  lost.       t  Not  reported. 


S 

a 

s 


21 

1.480 

18 
23 
7 
11 
12 

324 
473 
178 
124 
485 

1 

16 

54 

as 

«S 

10 

40 

1 

6 

1 

4 

11 
15 

30 

590 

40 

550 

12 

90 

20 

21 

500 

» 

9 

11 

57 
210 
175 

zi' 

T'isi 

25 

15 

2SS 

16 

171 

3 

2 
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Summary  of  commerce  reported,  with  a  comparison  with  the  three  yea^e  preceding. 


Articles. 


Cotton 

Cotton  fieed 

Cott4>n  Mccd  meal. 

Live  stock 

HidcH  aimI  skiuB  . 

Lunibor 

Saw  logs 

StAven  . . . ; 

Stone  

Misccllnneoas  ... 


Total  down  freisht 


Betuni  freight. . 

Total 

Estimate<l  value 


1891-'92. 


Ton». 
29,400 
31,832 


1890-'91. 


286 

151 

2, 352 

22, 250 

206 


14,107 


100, 584 
19, 942 


120, 526' 


Tona. 

21, 613 

12. 249 

10,  UUO 

38 

212 


16, 523 
81 


2,719 


63,435 
30,051 


93,486 


$6, 877, 000 


$9, 185, 000 


1889-*90. 


Tont, 
18,838 
14, 140 


35 
4,519 


58 
i36« 


188&-'89. 


37,726  ! 
28,650  P 


66,376 


$6, 820, 000 


Tons. 
12,503 
11. 975 


32 
97 


4,600 
373 


29,670 
19,780 


49.450 


$5, 370, 000 


In  addition  to  the  above :  From  Ouachita  River  entering  Red  River  at  mouth  of 
Black  River,  101,820  tons,  the  value  of  which  is  estimated  to  be  $6,680,600. 

The  following  table  shows  receipts  and  shipments  of  cotton  at  Shreveport,  La. 


Receipts. 


By  rail.... 
By  wagon. 
By  river . . 


1891-'92. 


Warehoase  roceipta. 


Bales. 

44, 256 

49,644 

9,189 


1890^*91. 


Bales. 
39,890 
37, 725 
14,836 


Shipmsfits. 


By  Texaa  and  Pacific  Railroad 

By  Tick«burg,  Shreveport  and  Pacilic  Rjiilroad. 

By  Shreveport  and  Hoiiflton  Hailroad. . . ; 

By  St.  LooiA  South weotem  Railroad 

By  river  to  New  Orleans 


Total 


103,089 


92,449 


36,645 
23.251 
5,353 
24,187 
10,567 


23,311 
15,564 
13.860 
15, 039 
19.  218 


1889-*90. 


Bales. 
25,476 
40, 026 
8,897 


74,899 


1888-'80. 


Bales. 
80,331 
35,450 
12,368 


78, 149 


23,690 

20,813 

12. 529 

8,820 

8,412 


20,562 

24,020 

494 

24.125 

8,056 


100. 003 


86,992 


74,264 


78,184 


The  water  route  from  Shreveport,  La.,  to  Jefferson,  Tex.,  through  the  lakes  and 
Cypress  Bayou,  was  navigable  from  February  1,  to  June  30,  1892.  The  number  of 
trips  made  by  steamboats  is  given  in  the  list  above,  and  the  freights  reported  were 
as  follows: 


Cotton 

Cotton  need 

Hides  and  skin:) 

Live  stof'k 

Saw  logs 

Miscellaneoos  . . 


Articles. 


Total  down  freight 
Retam  freight 


Total 


1891-'92. 


Tonif. 

467 

60 

75 

14 

60, 075 

90U 


61, 501 
272 


61.863 


1800-'91. 


Tons. 


625 

200 


82,400 
1,825 


85, 05U 
700 


Satimated  value I      $.344,000 


85, 750 
$748,  000 


*  Not  reported. 


1889-'00. 


Tons. 


200 
25 


(♦) 


225 
3,300 


3.528 


$:i04,  325 
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The  competing  routes  of  transportation  for  the  trade  of  the  Red  River  Valley  be- 
low Fulton,  Ark.y  are  as  follows :  The  river  is  crossed  bv  the  St.  Louis,  Iron  Mountain 
and  Southern  Railway  at  Fulton,  Ark.,  by  the  St.  Louis  Southwestern  Railway 
(Cotton  Belt  Route)  at  Garland,  Ark.,  and  by  the  Vicksburg,  Shreveport  and  Pacific 
Railroad  at  Shreveport,  La.,  and  a  branch  of  the  Cotton  Belt  svstem  from  Lewisville, 
Ark..  8  miles  east  of  Garland,  runs  parallel  to  the  river  to  Shreveport.  The  Texaa 
and  Pacific  Railway  runs  nearly  parallel  to  the  river,  and  touches  at  Alexandria, 
Boyce,  Shreveport,  and  other  points  on  the'  main  river,  and  at  Jeffeison,  Tex.,  on  Cy- 

gress  Bayou,  and  connects  at  Texarkana,  Ark.,  with  the  Cotton  Belt  and  St.  Louis, 
ron  Mountain  and  Southern.  Morgan's  Louisiana  and  Texas  Railroad,  a  branch  of 
the  Southern  Pacific,  runs  from  Alexandria  to  the  main  line.  Shreveport  is  the  east- 
em  terminus  of  the  Shreveport  and  Houston  Railroad.  The  Houston,  Central  Arkan- 
sas and  Northern  Railroad,  a  branch  of  the  Missouri  Pacific  system,  crosses  the  river 
about  li  miles  above  Alexandria.  The  Kansae  City,  Watkins  and  Gulf  Railway  baa 
completed  its  line  from  Lake  Charles,  La.,  on  the  Southern  Pacific,  to  Alexandria, 
and  another  line  is  prmected  that  will  cross  at  Alexandria.  Jefferson,  Tex.,  at  the 
head  of  navigation  on  Cypress  Bayou,  has  transportation  by  the  Missouri,  Kansas  and 
Texas  Railway,  in  addition  to  the  Texas  and  Pacific  Railway  mentioned  above.  The 
Eansae  City  and  New  Orleans  Railway,  projected  to  run  about  100  miles  from  Knli 
Juli,  Ind.  T.,  to  Collins  Blufi*,  Ark.,  on  Red  River,  80  miles  above  Shreveport,  is  in 
course  of  construction  from  Dalby  Springs  to  Desboro,  Tex.,  a  distance  of  7  miles* 


V   2. 

IMPROVEMENT  OF  RED  RIVER  ABOVE  FULTON,  ARKANSAS. 

An  examination  of  Bed  Biver  above  Fulton,  Ark.,  was  made  in  1884, 
in  accordance  with  requirements  of  river  and  harbor  act  of  that  year, 
and  the  plan  recommended  for  its  improvement  contemplated  remoTai 
of  snags  and  drift,  etc..  to  secure  safer  high-water  navigation  from  Ful- 
ton up  to  the  mouth  ox  Kiamichi  Biver,  Indian  Territory  (Beport  Chief 
of  Engineers,  1885,  pages  1617-1627).  The  distance  from  Fulton  to 
Kiamichi  Biver  by  river  is  about  138  miles.  The  estimated  cost  of  the 
work  was  $10,000,  if  expended  in  one  season's  operations.  In  1889  an 
additional  appropriation  of  $2^000  was  recommended,  to  be  applied  to 
going  over  and  completing  the  work. 

The  appropriations  have  been  as  follows: 

By  act  of— 

August  5, 1886 |7,a» 

August  11, 1888 S^OOO 

September  19, 1890 2,000 

Total  amount  appropriated 12,  OQO 

In  the  fiscal  year  1887  the  hand-propelled  snag  boat  Harry  Bre^c^ 
fitted  with  steam  capstan,  was  built  at  Fulton,  at  a  cost  of  $4,000.  Coc 
use  on  this  improvement.    During  the  periods  of  low  water  in  18^7 
and  1888  this  boat  was  employed  in  removing  obstructions  until  t^ilie 
funds  were  exhausted,  after  which,  in  December,  1888,  it  was  trtLiXD^- 
ferred  for  temporary  use  in  Bed  Biver  below  Fulton.    In  Febnu^csT; 
1891,  the  snag  boat  Breck  was  sold  to  the  work  of  improving  Bed  Bi^^^f) 
Louisiana  and  Arkansas,  for  $1,500,  and  the  proceeds  of  the  sale  yr^te 
applied  to  removal  of  obstructions  above  Fulton,  in  connection  y^ith 
the  appropriation  of  September  19, 1890.    In  January  and  Febraacj^ 
1891,  the  snag  boats  Howell  and  Breck  were  employed  in  going  over 
the  work,  and  operations  of  tho  former  extended  upstream  to  witft/fl 
30  miles  of  the  upx)er  limit,  as  far  as  the  boat  was  able  to  go  on  the 
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stage  of  water,  and  a  fair  steamboat  channel  was  cleared  for  naviga- 
tion at  high  stages  of  water,  practically  completing  the  project  for  this 
improvement. 

No  work  was  done  daring  the  fiscal  year  1892. 

The  following  extract  is  taken  from  my  annual  report  of  1891,  viz: 

This  part  of  the  river  is  Davigable  for  the  smallest  boats,  and  during  high  stages 
only.  Lanesporti  Ark.,  near  the  Indian  Territory  line,  74  miles  above  Fulton,  usually 
is  considered  the  upper  limit  of  navigation,  but  boats  make  occasional  trips  to 
Kiamichi  on  the  highest  stages  of  river.  Below  the  Kiamichi  Red  River  has  no 
tcibtttary  of  consequence  except  Little  River,  which  enters  the  main  stream  2  miles 
above  Fnlton.  The  oscfllations  are  so  rapid,  that  frequently  boats  can  run  in  ono 
direction  only  on  a  single  rise,  and  have  to  regulate  their  tri]>s  by  the  quantity  and 
duration  of  rainfall  in  the  unper-river  country. 

The  banks  are  covered  witn  trees  constantly  caving  or  sliding  into  the  river,  and 
if  the  removal  of  obstructions  from  the  channel  were  continued  and  the  timber 
cleared  from  the  banks  to  stop  farther  accumulations,  navigation  would  be  safer  and 
there  would  be  less  drift  to  contend  with  in  the  river  below  Fulton,  but  it  is  doubt- 
ful if  the  boating  period  would  be  lengthened  or  the  upper  limit  extended. 

I  recommend  one  of  two  courses  in  regard  to  this  part  of  Red  River;  either  that  no 
further  work  be  done  in  it  until  there  shall  be  a  pressing  demand  for  a  considerable 
improvement  from  Fulton  upward,  including  Little  River,  both  to  gain  a  better  and 
longer  period  of  navigation  and  to  help  drain  the  adjacent  lands;  or  else  that  a 
liberal  amount,  say  not  less  than  $10,000,  shall  be  given  in  a  single  appropriation  to 
allow  the  systematic  clearing  of  the  banks  and  removal  of  logs  from  the  channel  way 
to  permit  the  bottom  to  scour.  In  no  other  way  can  the  money  be  expended  ecouom- 
ically  or  any  appreciable  results  obtained.  The  cost  of  organization  and  a<lniiniB- 
tration  will  be  about  the  same  for  a  small  appropriation  as  for  a  large  one,  aud  the 
cost  of  getting  the  plant  to  the  scene  of  operations  and  returning  it  to  the  fleet  or 
other  work  will  reach  together  nearly  $1,000.  The  estimate  is  submitted  with  the 
idea  of  senditig  all  the  snag  boats  in  Red  River  to  work  together  under  one  manage- 
ment iust  as  soon  as  the  spring  floods  begin  to  subside,  the  snag  boat^  to  be  em- 
ployed on  the  wrack  heaps  ana  heavy  obstructions,  and  the  chopping  parties  to 
clear  the  banks,  so  that  all  loose  stuff  shall  go  out  on  the  first  aud  succeeding  rises. 
This  will  aUow  about  six  weeks'  to  two  mouths'  work  of  the  snag  boats,  the  lightest 
draft  boat  being  kept  perhaps  somewhat  longer,  and  the  boat  with  the  chopping 
party  continuing  on  downstream  on  bank  work  and  small  jams.  About  $1,000  should 
De  held  in  reserve  to  send  a  snag  boat  over  the  whole  the  following  season  to  dis- 
.  lodge  heavy  drift  and  pick  up  channel  snags. 

Money  statement 

fnly  1, 1891,  balance  unexpended  . . .'. $226. 18 

Tune  ^,  1892,  amount  expended  during  fiscal  year 5. 44 

^«ly  1, 1892,  balance  unexpended , 220.74 

iy  1, 1892,  outstanding  liabilities 1. 29 

Lv  1, 1892,  balance  available 219.45 

>iint  appropriated  by  act  approved  July  13, 1892 3, 500. 00 

^nnt  available  for  fiscal  year  ending  June  30, 1893 3, 719. 45 

Lonntthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    10, 000, 00 
>mitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
rbor  acts  of  1866  and  1867. 


\ 


COMMERCIAL  STATISTICS. 

Uart  of  Red  River  was  navigable  in  the  past  fiscal  year  for  small  steamboats 
stober  to  Jane  30. 
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List  of  boats  engaged  in  the  trade. 


ClasR. 

et 

(3 

P 
o 

H 

bfi 

3 

■ 

tj 

Feet, 
22.0 

19.5 
18.0 

• 

.a 
'•J 

(S 

3.0 

3.3 
3.0 

I>raft. 

Between — 

• 

• 

1           Kame. 

* 

• 

•«« 

B 
1 

41 
*30 

a 

9 

• 

e 

04 

Belle  Crooks 

Joftift  D.  Hark  ins. . . 

Stern- wheel 

stoainboat. 
. . .  do 

78.43 

73. 13 
40.88 
20.00 

Feet. 
9L0 

110.0 
95.0 

Ft.  in. 
1    10 

1      4 
0      6 
0      6 

Ft.  in. 
3    0 

3    0 
2    6 
2    0 

Fnit<rmaiiclKia- 
mifhi. 

•    -   • 

Hea  Arc 

....  fl<» 

•5  i  55 

*30    - 

IJarg© - 

*  The  trip  )>ookH  of  thn  Mteaiiiersf  Ilarkinn  aad  Des  Are,  aud  the  barge  were  lu»t,  ao  that  termiuit] 
points  of  the  tripa  made  cau  not  be  given. 

Summarg  of  freight4i  cnrrivd. 


Artii'lca. 


Cotton 

(.'otton  8e«'d  ... 

Lumber 

Prtnfsioni* 

Grain 

MiscellaneouH 


1S90-*91. 


2\mJL 


774 
353 
244 

4K 
100 


Total. 


4,227 


2,233 


£8ti;nated  value *. $397. 280 


$365,000 


The  river  from  the  mouth  of  Kiamichi,  the  upper  limit  of  improvement,  t-o  Fnlton, 
is  paralleled  hy  a  hranchof  the  Texas  ami  Pacific  Railroad  from  Texark ana  to  PariP» 
Tex.,  connecting  at  the  latt>er  place  with  the  St.  Louis  aud  San  Francisco  Railroad, 
which  crosses  Red  River  at  Arthur,  Tex.,  ahove  the  head  of  navigation.  The  Tex- 
arkana  and  Fort  Smith  Railway  crosses  the  river  ahout  10  miles  north  of  Texarkana, 
and  the  St.  Louis,  Iron  Mountain  aud  Southern  liailway  crosses  at  Fulton. 


V3. 

IMPROVEMENT  OF  OUACHITA  AND  BLACK  RIVERS,  ARKANSAS  AND  LOU- 
ISIANA. 

Ouachita  (the  iDclian  name  for  black)  Kiver  has  it«  source  in  Polk 
CouDty,  Ark.,  in  the  Ouachita  Mountains,  and  following  an  irregular 
course  flows  in  a  jreneral  sou tli easterly  direction  through  Arkansas 
and  Louisiana  until  joined  by  Tensas  and  Little  rivers*  at  Trinity,  La. 
Below  this  junction  it  is  known  as  Black  Eiver  and  flows  in  a  southerly 
direction,  entering  Bed  Eiver  35  miles  above  its  mouth.  The  entire 
length  of  Ouachita  Kiver  is  about  500  miles,  and  that  of  Black  River  is 
47  miles. 

Under  river  and  harbor  act  of  1870  and  examination  was  made  and  a 
project  submitted  for  temporary  improvement  from  Arkadelphia,  Ark., 
to  the  mouth  of  Ouachita  by  tlie  removal  of  snags  and  dredging  at  the 
worst  bars,  at  an  estimated  cost  of  $98,300  (Report  Chief  of  Engineers. 
1871,  pages  334-340),  and  the  removal  of  obstructions  was  commenoe^l 
in  1871 .  A  survey  of  the  Ouachita  from  Camden,  Ark.,  to  Trinity,  Ija,, 
was  ordered  by  a<t  of  1871,  the  rci)ort  on  which  recommended  iinpwve- 
ment  by  locks  and  daftis  (Ileport  Chief  of  Engineers,  1872,  pages  367-74), 
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and  contract  was  let  for  furnisliing  timber  for  foundations  of  three  locks. 
In  February,  1873,  the  maps  and  notes  of  the  survey  were  reviewed  by 
a  board,  and  a  resurvey  was  orderetl  by  the  Department,  which  was 
tinished  in  1874.  In  view  of  the  cost  of  shick-water  navigation,  as  com- 
pared with  the  amount  of  commerce  reported,  it  was  considered  inex- 
pedient to  go  on  witli  construction  of  locks  and  dams,  and,  upon  the 
recommendation  of  the  officer ^in  charge,  the  project  was  al)andoned  and 
the  avaihibJe  fnnds  were  applied  to  construction  and  operation  of  a  snag 
boat  and  to  building  dikes  at  the  shoals.  The  project  under  which  ' 
work  behiw  Camdeii,  Ark.,  has  been  carried  on  since  1874,  contemphites 
the  removal  of  snags, logs,  wrecks,  leaning  timber,  etc*.,  and  the  iminove- 
luent  of  shoal  i)laces  by  dams  and  dredging.  Black  Eiver  wa.s  added 
under  the  same  head  of  api)ropriation  with  Ouachita  by  act  of  1884. 
The  distance  from  Camden,  Ark.,  to  mouth  of  Black  River  is  341  miles. 
No  estimates  of  cost  are  given,  as  the  nature  of  the  work  requires  that  it 
be  continuous. 

Since  the  plan  of  improvement  by  locks  aiyl  dams  was  laid  aside  three 
examinations  have  been  ordered,  with  a  view  to  reviving  the  subject, 
but  the  reports  agree  in  recommending  that  the  project  approved  by  the 
Department  and  adopted  in  1874,  and  under  which  operations  have  been 
<'onducted  since,  should  not  be  changed  until  the  country  is  more  thickly 
settled  and  an  increase  of  tra<le  developed  to  justify  a  large  expenditure 
fur  permanent  improvement. 

The  appropriations  have  been  a«  follows : 


I>ate  of  act. 


Mfir     3. 1871 

Do. 
June  10.1872 

I>o. 
Mar.  3, 1873 
Aug.  14, 1876 
JuDe  18,1878 
M:ir.  3. 1879 
Jiuie  14, 1880 
Mar.  3,1881 
Aug.  2,1882 
July  5.1884 
Aug.  5,1886 
Aufr.  11,1888 
Sept.  19,1890 


Locality. 


Between  Arkadelpliia.  Ark.,  and  Louisiana  State  line 

Between  Arkansas  State  lino  and  Trinity,  La 

Between  Arkarlelpliia,  Ark.,  and  Louiniiuia  SUite  line. 

Ik'tween  ArkantuiM  Stat<^  line  and  Trinity,  La 

Between  Arkansas  State  line  and  Trinity,  i^ 

Between  Caiudeu,  Ark.,  and  Trinity.  l>a. .  - 

do 


do 

do 

do 

.do 


Between  Camden,  Ark.,  and  mouth  Blatrk  River.  Loufninna 

do 

do 

— ...  do .• 


Total  amount  appropriated 


Amount. 


$25,000 
26,000 
60, 000 
40,  000 
60.  000 
12,000 
10,000 
10,000 
^000 
12,000 
12,000 
15,000 
17,500 
20,000 
15,000 


342,500 


The  total  amount  expended  to  June  30,  1891  (including  outstanding 
liabilities  of  $241.67),  wa«  $329,065.12,  of  which  $216,377.25  had  been  ap- 
plied to  operations  under  the  project  of  1874.  The  iron  liuU  snag  boat  O. 
G.  Wagner  was  purchased  for  this  work  in  1875,  and  repaired  with  a  new 
steel  bottom  in  1886.  Under  provision  of  the  act  of  1888,  the  small 
wooden  steamer  Hoolcer  was  purchased  tliat  year  and  fitted  np  for  light 
snagging  in  Ouachita  River  and  tributaries.  From  1875  to  the  end  of 
tbe  fiscal  year  1891,  operations  were  carried  on  whenever  funds  were 
available  for  the  purpose,  and  the  work  done  consisted  chiefly  of  re- 
moving wrecks,  snags,  logs,  and  tree  slides  from  the  channel  and  cut- 
ting leaning  timber,  though  an  increased  depth  was  gained  at  some  of 
the  shoals  by  construction  of  stone  and  brush  wing  dams. 

During  the  fiscal  year  ending  June  30, 1892,  work  was  continued  as 
follows : 

The  snag  boat  Howell^  M.  B.  Lydon  master,  which  was  sent  to  work 
over  Lower  Ouachita  and  Black  iiiver  in  June,  1891,  continued  operq,- 
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tions  from  Logtowii  on  the  Ouatclnta  down  to  the  mouth  of  Black  River, 
removing  all  obstructions  that  could  be  found,  chiefly  trees  that  had 
slid  into  the  channel.  The  boat  reached  the  mouth  of  Black  River 
July  17,  1891,  and  was  returned  to  the  work  of  improving  Red  River. 
The  following  is  a  summary  of  the  work  done  by  the  Howellj  July 
1-17 : 

Sufigs  pulled 129 

tStmups  puUed ' 41 

Shore  snagK  cut 50 

Leaning  trees  cut , ."iSl 

The  chopping  party,  which  commenced  operations  at  Camden,  Ark., 
in  November,  1800,  continmMi  downstream  from  Miller  Bluff!,  Ark.,  to 
Alabama  Landing,  La.,  126J  miles  below  Camden,  and  suspended  work 
at  the  latter  place  December  31,  1891,  on  aiH'Ount  of  high  water.  The 
quarter  boat  and  outfit  of  tools,  ete.,  were  moved  ^own  to  Monn.>e,  La., 
in  January,  1802,  and  laid  up  in  charge  of  watchmen.  The  work  of  this 
party  consisted  of  cutting  the  leaning  timber  into  short  lengths,  pacing 
special  attention  to  the  points  and  bends,  girdling  trees  for  some*  dis- 
tance back  from  the  river,  and  removing  snags,  etc.,  from  the  channel 
a«  far  as  i^racticable,  with  exi)losives  and  hand  capstan.  During  the 
greater  i)ortion  of  the  six  months  in  which  tlie  work  w  as  carried  on  the 
water  was  at  a  very  low  stage,  and,  with  the  exception  of  a  sudden  rise 
in  August  and  the  prevalence  of  sickness  among  tlie  men  in  September, 
the  conditions  were  favorable  to  eft'ective  w  ork,  which  was  pursued  t4^ 
great  advantage  as  far  down  sis  Extra  Landing,  Ark.,  near  the  Louisi- 
ana State  line.  While  working  near  Extra  Landing,  December  23,  a 
heavy  rise  set  in  and  oi^eratious  below  to  Alabama  Landing,  a  distance 
of  14  miles,  had  to  be  confined  to  girdling  trees  and  removing  side  jams. 
Notable  improvement  was  reported  at  the  following  phices,  viz:  Slim 
Island  Bar,  where  the  treesprojectedhalfway  across  the  river;  Haidee 
Shoals,  where  a  skifl'  hardly  could  pa^ss  at  low  water  before  the  work 
w  as  done,  and  a  week  was  spent  in  removing  logs,  snags,  and  caved-in 
trees  from  the  channel,  requiring  the  use  of  375  pounds  of  dynamite; 
above  and  below  Boone  Mound;  at  Boone  Shoals,  which  were  obstructed 
almost  as  badly  as  Haidee;  Cliampagnolle  Creek;  Eldorado  Landing, 
Bang  and  Dunn  Landings,  where  extensive  tree  slides  were  remov^ 
from  the  cliJiunel;  Moro  Bay,  Komeo  Shoals,  Jacks  Island,  and  Grand 
Mary  Point. 

Overseer  Burkette  was  relieved  of  supervision  of  the  work  in  August., 
1891,  by  Overseer  William  L.  Lohmann,  who  resigned  the  position  in 
Octol)er,  on  account  of  sickness  incurred  on  the  work,  and  siibsetpient 
operations  were  conducted  under  Overseer  F.  L.  Baugh.  Kotliing  has 
been  done  since  December,  a«  the  stages  have  been  too  high  for  effect- 
ive work.  The  following  is  a  summary  of  the  w  ork  of  the  chox>piug 
I)arty  for  the  six  months  ending  December  31,  1891: 

Location  of  party  June  30,  1891,  Miller  Bluff,  Ark. 
Location  of  party  December  31,  1891,  Alabama  Landing,  La. 

Distance  worked  over miles . .  96 

Sna^s,  logs,  and  stumps  removed  from  channel 2, 392 

Shore  snags  removed 11, 318 

Jams  removed -- 3 

Side  jams  removed j. S 

Leaning  trees  cut 76.  Wl 

Leaning  trees  topped 24 

Trees  girdled !  24, 543 

Square  yards  brush  and  willows  cut 673 

Wrecks  removed,  viz:  Part  of  steamer  Lottaicana  (sunk  1S7b)  lying  across  channel 
at  Grand  Mary  Point. \ 
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A  new  boiler  for  the  snag-boat  Wagner  was  purchased  to  replace  the 
one  which  burst  at  Shreveport  May  0, 1890,  and  was  set  up  in  place  in 
October,  1891.  At  that  time  it  was  impracticablp,  owing  to  extreme 
low  water,  for  the  boat  to  pass  the  bars  to  supplement  work  of  the 
chopping  party  in  Upper  Ouachita  as  intended,  and  it  was  employed 
temporarily  in  Red  River.  The  heavy  rise  in  December,  and  continued 
high  stages,  in  connection  with  the  necessity  for  reserving  a  portion  of  - 
the  small  balance  available  for  the  care  and  preservation  of  plant,  pre- 
vented operating  the  boat  since. 

Nothing  was  done  at  Catahoula  Shoals  during  the  year,  as  the  funds 
available  were  not  sufficient  for  the  work  needed.  A  survey  of  the 
stretch  was  made  during  low  water  in  August,  1890,  and  the  maps  and 
report  are  contained  in  my  last  annual  report.  (Report  Chief  of  En- 
gineers, 1891,  pages  1967-1969.)  The  crossing  is  exceedingly  difficult 
aud  grows  worse  instead  of  mending.  The  estimated  cost  of  the  work 
recommended  for  improvement  of  the  channel  through  the  shoals  is 
$20,000,  provided  the  entire  amount  be  granted  in  one  appropriation,  so 
that  operations  may  be  prosecuted  economically  and  without  delays. 

I  renew  the  recommendations  made  in  my  reports  for  1890  and  1891 
(see  Report  Chief  of  Engineers,  1891,  pages  1969-1972),  for  recon- 
iioissance,  with  the  view  of  repairing  the  levees  on  the  river  below 
Monroe,  establishing  and  maintaining  permanent  gauges  at  important 
]K)iuts  at  the  mouths  of  the  tributary  streams,  Bayous  Bartholomew, 
B(Buf,  Tensas,  and  Macon,  and  for  an  extensive  survey  of  the  whole 
river  from  Arkadelphia  to  Red  River. 

Accurate  levels  are  of  the  first  importance  in  determining  the  limits 
of  high  and  low  water,  in  connection  with  measurements  of  discharge 
at  various  stages,  and  for  ascertaining  the  limits  of  the  lands  that  might 
be  subject  to  overflow  in  case  the  ])lait  of  obtaining  uninterrupted  navi- 
gation by  locks  and  dams  should  be  revived. 

The  estimate  for  the  survey  is  low,  considering  the  ])robable  cost  of 
a  slackwater  system,  for  which  tbe  most  complet>e  and  accurate  intorma- 
tion  is  required.  ^    ,         .     ^ 

Detailed  estimates. 

For  the  snae-bpat  service $16, 000 

Kxpeiinea  of  chopping  parties 8, 000 

R4^pair8  and  onttit 2, 000 

Dmlpng  in  Black  Kiver "    2,  000 

Ganges,  levenng,  and  roronnoiMHanct; 5, 000 

Assistant  engineers  and  draftsmen 2,  (KX) 

Survey  of  Ouachita  River 150, 000 

Office  expenses,  stationery,  mileage,  :iii(l  coutiiigenr.ies 1, 500 

Total 186, 500 

Money  statement. 

July  1, 1891,  balance  nnexpeuded $12,  776. 55 

Amount  received  on  account  of  overpay  uieut<4  in  J  une,  l8iU U5. 00 

12,921.55 
June  30, 1892,  amount  expended  during  fi.stal  year 10,  872. 22 

July  1, 1892,  balance  unexpended 2, 049. 33 

July  1, 1892,  outstanding  liabilitii-s 13. 17 

Ml    I  ■       I      ■  II 

July  1, 1892,  balance  available 2, 036. 16 

Amount  appropriated  by  act  appro v  ed  J  uly  13,  i&JJ 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 42, 036. 16 


\ 


Amoniit  that  can  l>eprofit:ibly  oxpeudi'd  in  fiMc.il  year  ending.!  une  30, 1894  186, 500. 00 
Submitted  in  compliance  with  re<i^uireuieut8  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 


In  the  past  fiscal  year  the  river  was  navigalilo  to  Camden  from  November  1  to  end 
of  the  year,  and  to  Monroe,  La.,  the  whole  year. 

The' following  list  shows  the  steamboats  engaged  in  business  on  the  Ouachita  and 
tributaries  during  the  year: 


Name. 


Oaacbita 

John  Howard. 

Alto 

JosieW 

ChsM.  L.  Grant 

Prince 

Joe  Iahih 


Claas. 


Stern -wheel 
steam  boat. 
. . .  .do 


...do 
...do 
Tug 


Harry do 


Strm  -  wheel 

Htoamboat. 

...do 


Joe 


Geu.  H.  F.  Devol 


Fcrd  Herold 


H.  W.  Graves 


Tug 


.  I 


Stern- wheel 
stenuiliuiit. 


do 


do 


Stella '  ...do 


Sallie do 


Era  No.  10 do 


City  of  Florence  . . .  | do 

Marco i . . .  .do 


Banube 

Sterling  While  . 

Parlor  City 


Addie 


MarcuH  Colli na 


do. 


9 
bO 

a 

Q 

H 


457.45 
329.69 
363.16 
156.40 
25.90 
107.88 
130. 22 

48.53 

18.07 

156.99 

900.58 

31.22 
80.23 

68.25 
176. 89 


{58.31 
43.90 


117.09 


Sidc-w  Ii  V.  e  I 

Ht4^amlH>ut. 
Stern  wheel  ii:i6.30 

Ht<.aiiibuat. 


t 

a 


Ft. 

189.0 

180.0 
166.0 
140.9 
63.9 
120.0 
120.0 


n. 

38.0 
36.0 
34.6 
30.4 
12.0 
25.0 
22.0 


81.  G  15.0 


44.5 


130.0 


244.0 


94.6 
83.7 


10.0 


34.0 


17.6 
18.2 


109. 023. 9 


136. 0  30.  8 

I6O.0H2.O 
104. 3  19. 0 


232.32175.0  33.8 


Laura  Blanks. 


.do 


.do 


do 


12. 54 


48.14 


62.7:{ 


120.0  30 


Draft. 


bO 


81.018.0 


90.0  17.0 


104.8  21.3 


Ft. 
6.5 

6.0 

4.9 

4.8 

5.4 

2.8 

4.4 

2.5' 

4.0 

3.8 

7.2 

3.0 
8.5 

3.3 

5.0 

5.3 
2.6 


.'».  1 
4.2 


Ft.in 
3    6 

2    6 

t    6 

2    0 


Ft.in 
10    0 


2    0 


3    6 


13 

1 


Between — 


g 


1 
1 

1  0 

2  0 

2  6 

1  0 


2    0 
2    0 


2.0 

2.5 
3.8 


10 

1     1 

1    8 


7    6 
6    6 

6    0 


4    6 


3 
3 


7 


5 
4 


5    9 


3    0 


New  Orleans  and  Mon- 
roe. 

Kew  Orleans  and  Cam- 
don. 

do 

SKew  Orleans  and  Mon- 
roe. 
Monroeand  Ltnd  Grtnre 

New  Orleana  and  Cam- 
den.    (With  raft.) 

New  Orleans  and  Trin- 
ity.   (With  raft.) 

New  OrleauM  and  i>xtsi- 
den.  (With  2  llat- 
hoata.) 

New  OrleaAs  and 
Bnnf River.  (AVith 
raft.) 

New  O  r  1  e  a  II  .s  and 
Ikenf  River.  (With 
3  barjjes.) 

New  Orleaiia  and  Sa- 
line River. 

New  Orleans  and  Mon- 
ro<i. 

New  Orleans  and  Oua- 
chita City:       » 

New  Orleans  and  Ala- 

.    bama  Landin<;. 

Monroe  and  Saline 
River. 

Manchester  and  Lit- 
tle Bay. 

Monroe  and  Colnmbia .  ^ 

\i£ouroe  and  Marie  Sa-  ' 
line.  ! 

Monroe   and   Bavoii» 
D*Arl>onneand'Cor-  j 
ney.  l 

New  Orleans  and  ^ 

Bocnf  River.  ; 

do • 

0  -NcwOrleauouud  leu- 
sasRirerand  liavou 
Macon. 

6   Monroe    and     llu^uu  i 
Kartholoro  o  w . 
Not  rei>orted 


6 


2    6 


Monroe  and  Camden . . ! 
Monroe  and  Alabama  | 

Landing.  j 

Monnm    and    Bayon  ; 

Bai-tholomew.  '  j 
Monroe     and    Ba^-ou 

D'Arbonno. 


28 


V2i 


;j 


1,7W 

80 

196 
4U3 


23| 
1 

1 

1 

1 

1 

1 

4:^ 
1 

I 

4 

"I 

I 

i 

19; 


94 


,> 


354 

150 
9 

200 


3it.     340 


36 


♦3 


3    0  Trinity    and    Ten.tas     104     IM 
River    and    liayou 
Ma<;on. 
Trinity     and      fiivuf        9! 
River. 
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,         Summary  of  commerce  rejyoi'tcd,  ' 


Articles. 


Cotton 

Cotton  fvaciiX 

Hides  and  skiiii) 

Live  stock 

Lumber 

Saw  logs p 

Staves 

Kock 

Misocllaueous  . . 


Total  down  freight 
Retnm  freight 


Total  ftreight. 
JSCstimated  value . . . 


1891-'92. 


Tong. 

21,890 

5,577 

7 

89 

461 

26,880 

23,402 


5,  r.!7 


83,503 
18, 317 


101,820 


$6,'G80, 600 


1890-'91. 


TorxB. 

21,433 

6,593 

25 

172 

16,388 

120,000 

17,888 

18,000 

10, 856 


211, 355 
27,842 


230,197 


$9, 130, 000 


1889-'90. 


2Vm«. 

16. 652 

5,058 

36 

62 

7,951 

50,000 

21. 159 


733 


101,701 
40,766 


142,467 


$10,234,250 


1888-*89. 


Tout. 

17,788 

2,660 

23 

213 

5,963 


8, 50^ 
i.O'JG 


36,342 
24,228 


60,570 


$8,798,000 


NOTB. — The  fluctuations  in  tonnnge  a|id  value  or  com luorco  are  due  to  the  uncertainty  of  the  logging 
bnsint^s,  which  requii'CH  high  water  aud  other  irre<;nlar  cuuditious  for  8uce*^8. 
Of  the  above  comuierce  the  Saline  Itiver  contributes  10,076  tons,  valued  at  $229,000. 

The  competing  routes  of  tranaportatiou  are  as  follows:  Ouachita  River  is  crossed 
by  the  St.  Louis,  Irou  Mountain  and  Southern  Railway  at  Arkadelphia,  Ark.,  hy  the  St. 
Louis  Southwestern  Railway  (Cotton  Belt  Route),  at  Camden,  Ark.,  and  by  the  Vicks- 
burg,  Shreveport  aud  Pacific  Railroad  at  Monroe,  La.  The  St.  Louis  and  Iron  Moun- 
tain Railway  has  a  branch  line  parallel  to  the  river  from  Camden  to  Gurdon,  Ark., 
and  thence  by  the  main  line  to  Arkadclphia.  A  projected  extension  of  this  branch 
will  give  direct  communication  with  the  Mississippi  River  at  Arkansas  City,  the 
part  to  be  built  being  fi*om  Camden  to  Warren,  Ark.,  a  distance  of  about  50  miles. 
The  Houston,  Central  Arkansas  and  Northern  Railroad  (another  branch  of  the 
Missouri  Pacific  system),  connects  with  Arkansas  City  at  McGehee,  12  ^iles  west, 
and  thence  runs  in  a  southwesterly  jiirect ion  about  midway  between  Bayou  Bar- 
tholomew and  Bojuf  River,  touches  Ouachita  River  and  crosses  the  Vicksburg, 
Shrevepoi*t  and  Pacific  Railroail  at  Monroe,  La.,  and  coutinues  down  parallel  to  the 
main  liver  to  Columl)ia,  La.,  crossing  at  Rivertcm,  4  miles  above  Columbia,  and  runs 
thence  to  Alexandria,  La.  The  Natchez,  Red  River  and  Texas  Railroad  (narrow 
^auge)  runs  from  Black  River  Station  opposite  Trinity  to  Vidalia,  La.,  on  the  Mis- 
sissippi opposite  Natchez.  This  road  has  a  small  triweekly  packet  running  in  Black 
River.  The  New  Orleans  and  Northwestern  Railway,  completed  from  Natchez,  Miss., 
to  Rayville,  La.,  crosses  Tensas  River  near  its  mouth ;  and  the  projected  extension 
'of  this  road  will  cross  Ba?uf  River  a  short  distance  north  of  Rayville,  and  Bartholo- 
mew near  Bastrop,  La. 


V4. 

IMPROVEMENT  OF  BAYOU  IVARBONNE,  LOUISIANA. 

Bayou  D'Arbonne  is  t'ornied  by  the  junction  of  the  South,  Middle, 
aud  North,  or  Gorney  brauchen,  near  Fannerville,  Union  Parish,  north- 
ern Louisiana;  ftows  in  a  8outheast€*>rly  direction,  and  enters  Ouachita 
Kiver  6  miles  above  Monroe,  La.  The  course  of  the  bayou  is  very  tor- 
tuous, through  an  alluvial  bottom,  varying  in  width  from  1  mile  at  the 
liead  of  navigation  to  6  or  G  miles  at  its  mouth,  which  is  overflowed 
during  high  water,  to  a  depth  of  from  5  to  15  feet.  In  its  windings  the 
stream  touches  the  hills  at  several  places,  which  serve  as  sliipping 
l>oints  for  the  conntry  bjick  of  them. 

An  examination  and  a  survey,  directed  by  river  and  harbor  act  of 
1882,  were  made  in  18S.3,  and  the  projecit  for  improvement  was  based 
upon  the  latter.  The  bayou  is  navigable  only  at  high  stages,  and  it 
was  believed  that  by  the  removal  of  snags,  logs,  wrecks,  and  leaning 
timber  from  Stein  Blntt'  on  the  Oorney  Branch  to  the  mouth  of  the 
bayouy  42^  milej*,  the  boating  season  would  be  lengthened  two  moutka 
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and  navigation  made  less  liazardous  at  all  times.    The  estimated  cost 
of  such  improvement  was  $15,000  if  spent  in  two  consecutive  seasons. 
(Report  Chief  of  Engineers,  1884,  pages  1372-1381.) 
The  following  appropriations  have  been  made: 

By  act -of— 

July  5, 1884 15,000 

August  5, 1886 2,000 

August  11, 1888 2,000 

September  19, 1890 2,000 

Total 11,000 

The  improvement  was  begun  in  the  autumn  of  1884,  the  first  work 
(let  by  contract  at  a  cost  of  $197.50  per  mile),  commenced  at  the  mouth, 
was  carried  upstream  about  23  miles,  and  suspended  December  II, 
1884.    This  work  having  shown  that  the  contract  method  was  not  well 
adapted  to  the  class  of  work  required,  and  not  the  most  economical 
means  of  carrying  out  the  project,  subsequent  operations  were  con- 
ducted by  hired  labor.    The  appropriation  of  1886  was  expended  that 
fall  and  the  following  summer  in  going  over  the  lower  23  rnile^  of  the 
bayou  and  continuing  the  work  upstream  about  6  miles.    In  the  sum- 
mer of  1889  operations  were  resumed  and  carried  up  to  Stein  Bluff. 
In  December,  1890,  a  chopping  party  was  sent  to  go  over  the  work, 
navigation  having  been  reported  much  obstructed  by  fallen  timber. 
Work  commenced  at  Stein  Bluff  January  7,  1891,  and  was  carried 
downstream  about  9  miles,  when  rainy  weather  set  in  and  operations 
had  to  be  suspended  on  account  of  high  water,  and  were  not  resumed 
to  the  end  of  the  fiscal  year. 

Considerable  work  had  been  done  by  steamboat  men  in  the  way  of 
clearing  leaning  timber  and  removing  "the  worst  snags  before  the  im- 
provement was  undertaken  by  the  United  Stated,  and  in  1883  the  bayou 
was  reported  navigable  from  six  to  seven  months  of  the  year.  Tlie 
work  done  by  the  United  States  extended  the  period  of  navigation 
fully  one  month,  enabled  boats  of  double  the  capacity  of  those  formerly 
used  to  run  in  the  stream  to  advantage  and  with  less  risk,  shortened 
the  time  of  trips,  and  reduced  freight  rates  one  half. 

During  the  fiscal  year  1892  operations  were  as  follows: 

After  suspending  operations  in  Bayou  Bartholomew,  the  chopping 
party  which  had  been  employed  in  that  stream  was  transferred  to  the 
D'Arbonne  August  15, 1891.  Operations  hardly  had  commenced  when 
a  rise  set  in  necessitating  suspension,  and  the  force  was  laid  off"  tern 
porarily.  By  August  29  the  water  had  fallen  to  a  favorable  stage,  and 
work  was  resumed.  As  the  upper  portion  of  the  bayou  was  most  ob- 
structed, the  quarter  boat  was  cordeled  up  to  Mosely  Bluff!^  30J  miles 
above  the  mouth,  and  only  the  worst  obstructions  were  removed  on 
the  way.  The  12  miles  of  bayou  between  Mosely  and  Stein  Bluffs  were 
worked  over  thoroughly,  after  which  operations  were  carried  down- 
stream to  the  mouth  and  there  suspended  September  12, 1891,  and  the 
party  transferred  to  the  improvement  of  Bayou  Bou^f. 

The  work  done  consisted  chiefly  of  cutting  and  girdling  leaning  tim- 
ber, cutting  stumps,  shore  snags,  and  logs  along  the  banks,  and  re- 
moving snags,  logs,  and  stumps  from  the  channel  with  explosives  and 
blocks  and  tackle.  The  bayou  was  at  a  very  low  stage,  and  all  dan- 
gerous obBtructions  were  removed.  Seven  large  bowlders  were  destroyed 
at  Crawford  Bluff,  which  had  been  a  cousUint  source  of  trouble  to 
steamboat  men.  The  wreck  of  the  steamer  Tributary  (burned  1890), 
which  formed  a  dangerous  obstruction  in  a  bend  of  the  stream,  was  re- 
moved entirely,  and  the  old  cut  offs  were  cleared  of  undergrowtiu 
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Bock  bars  at  Fish  Trap  Shoals  and  Old  Mill  Cut-off  are  serious  ob-  • 
structions  to  navigation  at  medium  stages,  but  the  amount  available 
^as  too  small  to  attempt  work  at  those  places. 

Overseer  Watkins  Decker,  under  whose  supervision  operations  were 
conducted,  reported  that  the  work  done  will  save  steamboats  from  three 
to  four  hours  time  in  making  the  round  trip  to  Farmerville,  and  enable 
them  to  run  at  a  lower  stage.  He  gave  the  following  summary  of  work 
done: 

NmnboT  of  miles  worked  over 40 

Snags  removed  from  channel • 1, 397 

Stumps  removed » . . .  648 

Shore  snags  removed 1, 113 

Logs  removed 3, 132 

Leaning  trees  removed 3, 146 

Trees  girdled 1,532 

Square  yards  brush  aud  wlUowh  cut 12, 450 

Large  bowlders  removed  from  chaiuiel 7 

\^ecks  removed,  viz :  Steamer  Tributary j  94  tous,  burue<l  1890. 

The  work  is  not  permanent,  as  new  (jj^structions  are  added  from  time 
to  time,  but,  although  the  original  estimate  of  cost  contemplated  com- 
pleting oper{itiona  from  Stein  Bluff  to  the  mouth  in  two  consecutive 
seasons,  with  the  balance  of  that  estimate  ($4,000)  in  one  appropriation 
the  work  can  be  done  so  thoroughly  as  not  to  need  fiirther  attention 
for  years. 

Within  tlie  last  few  years  navigation  of  the  Corney  Branch  has  been 
extended  upstream  to  Oobb  Landing,  about  4  miles  above  Harris  Bluff 
and  10^  miles  above  Stein  Bluff,  for  the  benefit  of  a  growing  commu- 
nity, embracing  the  towns  of  Shiloh  on  one  side  of  the  bayou  and 
Spearsville  on  the  other.  This  portion  of  the  stream  was  not  included 
in  the  original  project,  and  there  has  been  no  work  in  it  except  that  done 
recently  by  the  steamboats  aided  by  the  shipping  interest,  who  now  ask 
that  the  project  be  amended  for  the  purpose  of  extending  operations  up 
to  Cobb  Landing,  the  present  head  of  navigation.  The  stream  between  - 
Stein  Bluff  and  Harris  Bluff  was  included  in  the  survey  of  1884,  and 
it  was  reported  that  it  would  require  an  entire  season's  operations  to 
remove  the  obstructions,  at  a  cost  of  $7,000,  but  the  officer  in  charge 
considered  that  it  Would  be  of  doubtful  utility  at  that  time.  (Keport 
Chief  of  Engineers,  1884,  pages  1376-1381.)  With  the  amount  of  that 
estimate,  $7,000,  in  a  single  approi^ation,  the  work  can  be  carried  from 
Stein  Bluff  up  to  the  head  of  navigation  at  Cobb  Landing  and  com- 
pleted during  one  low- water  season.  This  modification  of  the  project 
appears  to  have  received  the  sanction  of  Congress,  as  thex>ending  river 
and  harhorbill  provides  that  of  the  appropriation  forJ^ayou  D'Arbonne 
"  $1,000  shall  be  expended  in  improvement  of  the  Corney  from  Stein 
Bluff  to  the  head  of  navigation  on  said  stream,"  and  it  is  presumed 
that  this  action  was  based  upon  the  report  of  1884,  as  no  survey  or  rec- 
ommendation has  been  made  since. 

Money  statement. 

Jnly  1, 1891,  balance  nnexpended $890. 51 

Jnne  30, 1892,  amount  expended  during  liscal  year 765. 45 

Jnly  If  1892,  balance  unexpended 125. 06 

Amount  appropriated  by  act  approved  July  13,  loJJ 4, 000. 00 

Amoant  available  for  fiscal  year  ending  June  30, 1893 4, 125.  06 

i  Araonn  t  that  can  be  profitably  "expended  i  n  fiscal  year  ending  J  u  ne  3(),  1894    11, 000. 00 
<  Submitted  in  compliance  with  requirements  of  uectious  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 
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COMMEKCIAL  STATISTICS. 


In  the  past  fiscal  year  this  bayou  was  navicable  for  eight  months^  from  Koveoibor 
1  to  Jaae  30.     The  steamboats  employed  in  this  trade  were  as  follows: 
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The  freights  reported  were  as  follows: 


Articles. 


Cotton 

Cott<«i  stcil 

Hidea 

Luiobcr  (principally  logn) 

CotUm-seed  meal 

Staves , 

MiscellaneoiKs 


Total  down  freijiliLs 


Ketum  freiglit«) 

Total  freights 
Estimated  value  — 


1891-02. 


Ton9.  ' 
2,610 


l.iJJ 

150 

10 

668 


1890-*91. 


TonM. 

2,738 
500 

4 
9,000 


1889-90.     188S-'S9 


1.500 
1,000 

'io'xa*;. 


Tons. 

2,5au 


•oil 


X 


4.561 
1,697 


6,258 


12,785 
1. 187 


12,750  I 
1.666  I 


2,505 
1.S70 


$617, 240 


13.972  i       14,416  j  4,175 

$683,500     1646,000  j~$50U,M 


Tlie  bayou  is  the  only  available  moans  of  transporting  crops  and  sapplie.s,  except  by 
hauling  long  distances  in  wagons  to  the  Vicksburg,  Shreveport  and  Patutic  Railroad 
on  the  south;  to  the  branch  railroad  at  Eldorailo,  Ark.,  or  to  Ouachita  River. 


Vs. 

IMPROVEMENT  OP  BAYOU  BARTHOtOMEW,  LOUISIANA  AND  ARKANSAS. 

Bayou  Bartholomew  has  its  source  in  Jefferson  County,  soathea.stem 
Arkansas,  within  a  few  miles  of  Pine  Bluff,  an<l  following  a  tortuous 
course  flows  at«first  nearly  j)arallel  to  Arkansas  River,  at  a  distam*e 
varying  from  15  to  30  miles,  then  panillel  to  the  Mississippi,  at  about  tlie 
same  average  distance,  but  after  entering  Lcmisiana  turns  to  the  south- 
west and  finally  enters  Ouachita  River  in  Morehouse  Parish,  opposite 
Ouachita  City.  The  total  drainage  area  of  the  bayou  and  tributaries  is 
about  1,80()  square  miles.  Tlic  States  of  Louisiana  and  Arkansas  made 
expenditures  at  various  times  for  its  improvement,  navigation  of  the 
stream  ha\ing  been  carried  on  to  considerable  extent  as  early  as  1843. 

Examinations  of  the  bayou  were  made  in  accordance  with  require 
ments  of  river  and  harbor  acts  as  follows:  From  its  month  to  the  Ark 
ausas  State  line,  act  of  March  3, 1871 ;  from  Baxter,  Ark.,  to  its  mouth. 
acts  of  June  18,  1878,  and  June  14,  1880;  and  above  Baxter  to  the  Lin 
coin  County  line,  Arkansas,  act  of  July  5,  1884.  Rejxirt^  ufK>u  tbe^se 
examinations  are  contained  in  repor't-s  of  the  Chief  of  Engineei-s,  \\ii 
1872,  pages  383-;^86;  1870,  pages  997-1003;  1881,  pages  1453-1457:  ami 
1683,  pages  1548^1552, 
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The  project  for  the  iiuproveuieiit,  adopted  in  1881,  contemplated  the 
removal  of  snags,  logs,  wrecks,  leaning  timber,  etc.,  to  give  safe  navi- 
gation from  Baxter,  Ark.,  to  the  mouth,  a  distance  estimated  to  be 
about  160  miles.  The  original  estimate  of  cost  for  two  consecutive 
seasons'  work  was  $26,862,  but  as  new  obstructions  are  addeA  every 
year,  no  estimate  for  permanent  improvement  has  been  made. 

The  following  appropriations  have  been  made: 

By  act  of— 

March  3, 1881 $8,000 

Augusts,  1882 5,000 

Julys,  1884 5,000 

Augusts,  1886 5,000 

August  11, 1888 5,000 

September  19,  1890 5,000 

Total 33,000 

The  work  was  commenced  by  hired  labor  July  20,'  hSSl,  at  Baxter, 
Ark.,  and  was  carried  downstream  to  Barthoh)mcw,  Ark.,  where  opera- 
tions were  suspended  December  25,  1881,  by  high  water.  Operations 
were  resumed  August  29,  1882,  at  the  latter  place,  and  were  continue\l 
downstream  to  Lind  Grove,  La.,  and  discontinued  at  the  latter  pla<;e 
December  1,  1882,  by  high  water.  Owing  to  lack  of  funds  nothing 
further  was  done  until  appropriation  was  made  Yfy  act  of  July  5,  1884, 
When  it  was  decided  to  give  the  contract  syst^^m  a  trial  upon  this  and 
other  tributaries  of  Ouachita  Eiver.  Coivtract  was  let  for  the  removal 
of  obstructions  at  $75  per  mile,  and  work  commenced  at  the  mouth  No- 
vember 10,  1884,  extended  upstream  (UJ*^  miles,  and  was  suspended 
December  7, 1881.  Nothing  was done  the  following  year,  as  no  appro- 
priation was  made,  and  operations  were  not  resumed  until  November 
20,  1886.  The  contract  method  having  failed  to  prove  satisfactory  or 
economical  to  the  United  Stiites,  a  chopping  party  commenced  work  at 
the  mouth  on  the  latter  date  and  continued  upstream  until  stopped  by 
high  wat«r  January  20,  1887,  at  Point  Pleasant,  La.  Operations  were 
resumed  July  25,  1887,  at  Poplar  Bluif,  Ark.,  and  continued  down- 
stream to  Point  Plejisant,  and  suspended  at  the  latter  place  Septem- 
ber 10, 1887,  the  funds  being  exiiausted.  Nothing  further  was  done 
until  August  6,  1889,  when  a  chopping  party  commenced  work  at  the 
mouth,  continued  upstream  about  90  miles  to  Oak  Landing,  and  there 
suspended  operations  November  21,  1889.  In  February,  1890,  the 
United  States  snag  boat  Hooker  made  a  patrol  as  high  as  Ohio  Land- 
ing, Arkansas,  about  118  miles  above  the  mouth,  removing  jams  of 
drift,  etc.  Operations  were  resumed  last  by  a  chopping  ])arty  May  11, 
1891,  at  Portland,  Ark.,  about  35  miles  beh)w  Baxter,  and  at  the  close 
of  the  fiscal  year  were  still  in  ]uogress  and  had  been  carried  down- 
stream about  50  miles  to  Hughes  Plju*e,  Louisiana. 

It  will  be  seen  from  the  foregoing  that  operations  have  extended  over 
the  entire  portion  of  the  bayou  in<^luded  in  the  project  for  its  improve- 
ment, and  that  some  of  the  worst  sti(*tches  have  been  worked  over  two 
and  three  times,  but  at  no  time  were  the  fundssufticient  to  do  the  work 
thoroughly  and  in  two  conscruti ve  seasons  as  was  contemplated.  How- 
ev6i',  the  intermittent  work  during  the  period  of  12  years  benefited 
navigation  to  a  great  extent.  Before  the  improvement  commenced, 
three  months  was  the  average  duration  of  the  navigable  season;  now 
there  is  better  navigation  for  about  six  months,  and  boats  of  double 
the  capjK'ity  make  trii>s  with  greater  safety  in  half  the  time;  and  the 
rates  of  freight  are  reported  tu  have  In^en  reduced  50  per  cent. 

During  the  fiscal  year  1S92 oi>erations  were  continued  as  follows: 

The  work  begun  by  the  chopping  party  in  May,  1801,  v?*a^  e.o\i\;vttx\fc^ 
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firom  Haglies  Place,  Louisiana,  downstream  to  the  month,  where  opera- 
tions were  suspended  August  14,  1891,  arid  the  party  transferred  to 
Bayou  D'Arbonne.  The  work  consisted  of  girdling  and  cutting  leaning 
timber,  stumps,  shore  snags,  and  logs  on  the  banks,  and  removing  snags, 
logs,  stumps,  and  trees  &om  the  channel  by  means  of  high  explosives 
and  blocks  and  tackle. 

Overseer  Watkins  Decker,  under  whose  supervision  this  work  was 
done,  reports  as  follows: 

All  leaning  trees  that  were  in  anyway  an  obstmction  to  navigation  were  cut  downy 
and  all  divngeroiis  shore  snags  either  were  cnt  or  destroyed.  The  reinoTal  of  channel 
ol»stmctions  lessened  the  danger  to  navigation  greatly  and  increased  the  depth  of  the 
bayou.  The  removal  of  large  trees  (from  1^  to  6  feet  in  diameter  at  butt)  that  had 
caved  into  the  bayon,  forming  daiigerons  snags  or  blocking  the  stream  and  catching 
trash  and  sand  and  thus  forming  bars,  was  of  the  greatest  importance  to  navigation 
at  low  stages,  and  when  removed  the  accumulation  of  debris  washed  away,  leaving  a 
clear  chnnnel  with  an  Increased  depth  of  about  2  feet.  The  destruction  of  trees 
stiinding  in  the  channel  widened  it  at  narrow  places  from  20  to  30  feet,  notably  at 
Miller  Place,  Townsend,  the  Round  Bends,  Haney  Place,  Spyker,  aud  Fort  Place. 
The  Round  Bends  were  worked  thoroughly,  the  timber  was  cleared  front  the  points 
and  bends,  aud  steamboat  men  will  experience  no  further  trouble  there  at  high  stages. 
The  destruction  of  stumps  lasseued  the  danger  of  navigation  greatly  and  increased 
the  dejith  of  the  bayou.  Many  logs  had  to  be  removed  before  the  quarter-boat  cotUd 
be  floated  downstream. 

Ak  a  result  of  this  seascm's  work  I  have  to  say  that  the  channel  of  the  bayou  has 
been  widened  from  20  to  30  feet,  and  that  steamboats  will  be  able  to  navigate  on  from 
2  to  3  feet  lower  stage  than  heretofore,  and  I  estimate  that  from  twelve  to  fifteen 
hours  time  will  be  saved  in  making  the  round  trip. 

The  work  is  not  permanent,  as  obstructions  continue  to  form  from  year  to  year 
from  caving  banks  and  falling  timber,  but  very  little  will  have  to  be  done  along 
the  banks  for  several  years.  The  principal  work  needed  is  the  removal  of  logs  and 
snags  from  the  channel,  and  the  coming  season  a  light  draft  snag  boat  could  be  used 
to  the  best  advantage  for  this  pnrpose. 

TITe  planters  along  th«3  bayou  are  much  interested  in  its  improvement,  as  it  is  of 
great  importance  to  them  as  a  carrier  of  their  produce  and  supplies.  Thonsand;)  of 
bales  of  cotton  and  tons  of  cotton-seed  are  raised  yearly  along  its  banks,  and  the 
planters  wish  to  have  a  good  navigable  stream  to  coinpet'O  with  railroad  freight  Rit«s. 
When  Hteamboats  stop  running  the  railroad  raises  freight  rates  25  per  cent. 

The  following  is  a  summary  of  the  work  reported : 

Snags  removed  from  channel 2, 144 

Stumps  removed 1, 3i^ 

Shore  snags  removed 2, 83^ 

Logs  removed 7, 21)5 

Leaning  trees  removed 26,  Sj\ 

Tree«  jrirdled , 13»  779 

It  would  be  of  great  advantage  to  the  shipping  interest  to  have  gauges 
at  convenient  points,  as  at  Baxter  or  Portland,  Ark.,  on  the  Missouri 
Piicific  system,  to  inform  steamboat  men  when  they  coald  enter  the 
stream  and  the  dei)ths  they  could  carry  on  the  shoals.  These  stations 
are  but  14  an<l  28  miles  from  the  Coast  Survey  precise  bench  at  McGe- 
hee,  Ark.,  and  would  require  only  31  miles  of  leveling  to  connect  them 
with  the  Cairo  datum. 

With  a  gauge  at  the  mouth  of  Ouachita  River,  the  approximate  limits 
of  high  and  low  water  could  be  determined  in  one  season  and  the  prob- 
able depths  at  low  water  taken  from  soundings  while  removing  obstruc- 
tions. The  cost  of  this  work  is  insignificant  compared  with  the  informa- 
tion and  benefits  that  wimld  result.  Other  points  might  be  reached  by 
a  line  of  levels  down  the  Houston,  Central  Arkansas  and  Northern 
llailroad  to  Monroe,  La.,  but  the  line  would  not  be  essential  exceiit.  fi»r 
a  survey  of  the  bayou  in  connection  with  the  improvement  of  Ouac'hita 
River.  The  cost  of  establishing  two  gauges,  leveling,  and  wa^es  for 
observers  would  tall  within  $500.    No  separate  estimate  is  made  for  this 
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work,  as  it  would  properly  be  chargeable  to  the  improvement  of  the 
stream. 

Motley  statement 

July  1,  1891,  balance  unexpended $2, 246. 56 

June  ^,  1892,  amount  expended  during  fiscal  year 1, 898. 46 

July  1, 1892,  balance  unexpended 348. 10 

July  1, 1892,  outstanding  liabilities .92 

July  1^1892,  balance  available 347.18 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

^  I             ^      II   -       ■■ 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 347. 18 

f  Amoan  t  that  can  be  profi  tabl^V  expended  in  fiscal  year  ending  June  30, 189*4  10, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  ^  of  river  and 
t     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

* 

In  the  past  fiscal  year  this  bayou  was  reported  navigable  from  January  1  to  June 
30. 

The  steamboats  employed  in  this  trade  were  as  follows : 


Ifame. 


Sterling 
Whit©. 

Addie .  — 


Class. 


Side-wheel 
steamboat. 

Stem-wheel 
steamboat. 


1 

a 
d 
o 

M 

a 

9 

• 

1 

H 

1-1 

PQ 

Feet. 

Feet. 

117.09 

120 

30.5 

12.54 

81 

18.0 

Draft. 

• 

M 

• 

s 

% 

be 

1 

s 

.w^ 

^ 

p 

1-} 

1-1 

Feet. 

Ft. in. 

Ft.  in. 

4.2 

2    0 

4    6 

2.0 

0  10 

2    6 

Between — 


Monroeand  McComb  Place 
20  mileu  above  Portland, 
Ark. 

Mouroe,  La.,  and  Poplar 
Bluff. 


& 


30 

7 


« 
a 

s 


340 


The  commerce  of  the  stream  was  reported  to  be  as  follows: 


Articles. 


Cotton 

Cotton  seed 

Cotton-seed  meal 

Saw  logs 

StaTes 

HisceUaneons 

Total  down  freight{« 
Betnm  freights 

Total  freights 

Bstimated  value 


1891-'92. 

1800-'91. 

Tons. 
2,372 
3. 326 
1, 425 
4.4r>0 
1,648 
410 

Tons. 

3,971 

2,467 

516 

20.080 

17.822 

1,340 

13,631 
1,534 

46,106 
3, 103 

15.165 

49,290 
$826,000 

$515,000 

1889-'90. 


Tons. 
2,000 
4,000 

"ii,839 


17, 839 
4.000 

21,839 

^92, 700 


This  stream  is  crossed  at  Baxter,  Ark.,  the  upper  limit  of  improvement,  by  a  branch 
of  the  St.  Louis,  Iron  Mountain  and  Southern  Railroad,  which  connects  with  the 
Mississippi  River  at  Arkansas  City,  Ark.,  rans  west  56  miles  to  Warren,  Ark.,  and 
probably  wiUbe  extended  to  Camden,  on  the  Ouachita,  which  is  connected  with  the 
main  line  by  a  branch  to  Gurdon,  Ark.  The  Houston,  Central  Arkansas  and  North 
em  railroad  (another  branch  of  the  Miswouri  Pacific  System)  runs  paraih^l  to  Rjvr- 
tholomewfrom  McGehee,  Ark.,  to  Monroe,  La.  Tlie  projected  extension  of  the  New 
Orleans  and  Northwestern  Hallway,  north  of  Rayvillc,  La.;  will  cross  Bayou  Barthol- 
omew on  a  line  from  Baatrop,  La.,  to  Hamburg,  Ark. 
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V  6. 
IMPROVEMENT  OF  BAYOU  BCEUF  (B(EUF  RIVER),  LOUISIANA. 

Bayou  Boeiif,  nRiially  called  BcBuf  Eiver,  has  its  source  in  Chicot 
County?  soutlieastern  Arkansas,  flows  in  ageuoral  southwesterly  direc- 
tion, and  enters  Ouachita  Eiver  at  Staftbrd  Point,  S  miles  above  Hjir- 
risonburg,  Catahoula  Parish,  Tja..  The  improvement  of  this  stream 
was  undertaken  by  the  State  of  Louisiana  more  than  half  a  century  ago, 
the  report  of  the  board  of  public  Tvorks  of  1840  stating  that  it  hadb^ii 
opened  to  Point  Jeflerson. 

An  examination  of  this  stream  was  made  in  1880,  in  accordance  Tsitli 
requirements  of  river  and  harbor  act  of  June  14,  1880  (Keiwrt  Chief  of 
Engineers,  1881,  yuiges  1424-1428),  and  the  project  ba«<^d  thereoucoii- 
templated  removing  snags,  logs,  leaning  timber,  etc.,  obstructing;;  navi- 
gation at  high  stages  from  \Vallace  Landing  to  the  mouth,  a  distame 
estimated  to  be  about  152  miles.  The  estimated  cx»st  of  removing  the 
obstructions  in  two  consecutive  seasons  was  $20,(HH),  but,  a«  new  ob- 
structions aie  added  CA'cry  year  and  require  removal  from  timetotiffi^? 
no  estimate  for  pernmnent  improvement  has  been  made. 

Under  river  and  harbor  act  of  July  5, 1884,  an  examination  of  tbree 
outlets  near  Point  Jefferson,  La.,  was  made  with  a  view  to  closing  thetv\. 
The  report  thereon  recommended  the  closure  of  these  outlets  as  neces 
sary  to  preserve  navigation  in  the  stream  (Report  Chief  of  Enginet^r^ 
1885^  pages  1545-1548),  aud  this  addition  to  the  project  was  approv^ 
by  rtver  and  harbor  act  of  1880,  which  provided  $5,000  for  "conthiai^S 
improvement,  and  for  closing  Outlet  Number  One." 

The  following  appropriations  have  been  made : 

By  act  of — 

March  3,  1881 $5* 

August  2,  1882 5^ 

July  5,  1884 '. 5^ 

August  5,  1886 5, 

August  11,  1888 6* 

September  19,  1890 fv 

Total 3U 

The  improvement  was  commenced,  by  hired  labor,  at  Point  Jeiier:=^ 
in  August,  1881,  and  the  work  of  a  chopi)ing  ]>a.rty  was  carried  do^?^ 
stream  about  100  miles,  and  suspended  at  the  close  of  November,  l^  ''* 
when  the  available  funds  were  exhausted.    Operations  were  result: 
Se])tember  9,  1882,  and  between  that  date  and  December  2^,  1882,  ^ 
portion  of  the  river  above  the  railroad  crossing  near  Girard,  La.  -^ 
Point  Jefferson  w^as  worked  over  by  a  chopping  party.    Nothing  furt 
was  done  until  appropriation  was  made  by  act  of  1884,  when  it  ^ 
decided  to  give  the  contract  method  a  trial  upon  the  tributaries 
Ouachita  Eiver.    On  Boeuf  Eiver  the  work  was  let  at  a  rate  of  $75 
mile.    The  contractors  commenced  operations  November  15,  1884-  -- 
the  mouth,  and  continued  upstream  CO  miles,  suspending  work  Dee 


upon 

closed,  and,  by  uniting  with  the  planters  whose  lands  would  be  T^^ 
tected,  this  was  done  in  1887  and  1888,  the  proportion  of  cost  borne?  ^ 
the  United  States  having  been  $5,441.78.     Outlet  No.  1  was  olostMi  s=^^  ^ 
stantially,  the  second  outlet  was  closed  by  a  hea\^  dam,  and  the  tVi' 
by  a  low  dam,  this  being  all  the  work  that  could  be  done  with  the  i^ 
suflacient  appropriation  and  the  assistance  rendered  by  the  planter* 
The  removal  of  obstructions,  by  hired  labor,  was  resumed  Novemb^ 
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md  between  that  date  aiid  May 22,  1839,  operations  were  car- 
i  Point  Jefferson  to  the  moutb,  but  work  was  sjispended  from 

I  to  April  25, 1889,  by  high  water.    The  small  balance  avail- 
expended  in  December,  1889,  for  operations  of  the  snag  boat 

II  working  over  the  60  miles  above  tlie  mouth.  * 

moval  of  obstructions  between  1881  and  1889  enabled  steam- 
run  to  Point  Jefferson,  19  miles  below  Wallace  Landing,  dur- 
stages,  with  greater  safety.   - 

)sure  of  tlie  three  outlets  near  Point  Jefferson  in  1887-'88  gave 
be  benefit  to  navigation  by  confining  the  flow  to  its  natural 
,  and  by  scouring  the  bai's  below,  but  during  the  overflow  from 
issippi  Eiver,  caused  by  breaks  in  the  levees  in  the  si)ring  of 
the  dams  were  destroyed.  As  soon  as  tlie  appropriation  of 
ime  available  an  examination  was  made  to  determine  the  ex- 
le  damage,  and  with  a  view  to  reiniiring  the  dams,  if  practica- 
re  high  water  set  in.  Owing  to  the  isolated  situation  and  the 
iifticulty  of  obtaining  earth  than  when  the  first  closure  was 
was  estimated  that  $12,000  would  be  required  to  close  tlie 
ilets  and  connect  them  with  the  parish  levees.  It  being  essen- 
allthe  outlets  should  be  clovsed  substantially,  and  at  the  same 
prevent  backwater  attacking  the  dams  from  the  rear;  the 
available  having  been  much  too  small  for  the  purpose,  and  in- 
ving  shown  that  no  aid  could  be  expected  from  local  levee 
r  owners  of  land  adjacent  to  the  outlets,  it  was  decided  to 
3  available  funds  to  the  removal  of  obstnictions,  and  to  defer 
g  the  dams  until  an  appropriation  was  made  for  the  purpose. 
J  the  fiscal  year  1892  operations  were  as  follows: 
usi)ending  operations  in  Bayou  D'Arbonne,the  chopping  party 
id  been  employed  on  that  improvement  was  transferred  to 
ver.  The  lower  part  of  the  fiver  being  comparatively  unob- 
work  was  commenced  September  28,  1891, at  Thomas  Cut-ofi', 
miles  above  the  .mouth,  and  carried  upstream- to  the  lower 
)m  Jones  Place,  9 J  miles  above  the  Vicksburg,  Shrevepoftand 
Railroad  Bridge,  where  it  was  suspended  December  12,  1891,  a 
lance  of  the  appropriation  having  been  reserved  to  remove 
rift  if  found  necessary.  The  water  remained  at  a  low  stage 
le  entire  period,  and  effective  work  was  done,  consisting  of 
ad  girdling  leaning  trees,  cutting  stumps,  shore  snags,  logs 
h  along  the  banks,  and  removing  snags,  logs,  trees,  and  stumps 
channel  by  means  of  explosives  and  blocks  and  tackle.  Spe- 
ition  was  paid  to  clearing  points  and  cleaning  out  the  bends, 
notable  narrow  bends  at  which  work  was  done  being  as  fol- 
le-half  mile  above  Big  Creek,  above  mouth  of  Bayou  Lafourche, 
Bend  (one-quarter  mile  across  at  neck  and  5  miles  around), 
)ore  Bend,  Mcintosh  Bend,  Herbert  Poe  Bend,  above  Red- 
ayon,  Alto  Bend,  Kimbrough  Bend,  Boykin  Bend,  and  Tlie 
ilow  the  railroad  bridge.  The  largest  and  most  dangerous 
ons  were  destroyed  with  explosives;  the  smaller  ones  were  cut 
t  lengths  and  all  that  could  be  were  burned,  to  ju'cvent  future 
ons.  An  average  daily  force  of  21  men  was  employed,  and 
Luds  of  dynamite  were  used.  Overseer  Watkins  Decker,  who 
)d  the  work,  rejwrts  that  steamboats  can  navigate  this  part 
rer  with  greater  safety  on  any  stage  high  enough  to  enable 
TOSS  the  bars,  without  danger  of  knocking  down  chimneys, 
I  upper  works,  or  losing  cotton  and  other  freight  in  leaning 
^atthey  can  save  at  lea^st  thirty-six  hours  timeon  the  round  trip, 
gate  on  ^  2-foot  less  stage  than  before  j  and  that  the  widenm^ 
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of  narrow  places  and  clearing  the  bends  will  facilitate  transportation 
greatly  by  towboats  with  barges  or  rafts. 
The  following  is  a  summary  of  the  work  reported: 

Snags  removed  from  cbannol  .•. 8, 928 

Stumps  removed 6, 372 

Logs  removed. .  - : 25, 457 

Shore  snags  removed 11, 156 

Leaning  trees  removed 52, 9156 

Trees  girdled 13, 657 

Square  yards  brnsh  and  willows  cut 20,  OW 

The  stern  wheel  steamer  Era  No.  10,  a  vessel  of  176.89  tons,  136  fet^t 
long  by  308  feet  breadth  and  5  feet  depth ^uilt  in  1868,  burned  in  Boeuf 
Eiver,  January  7,  1892,  about  1  mile  above  McIntoshPlace,  and  the 
wreck  was  a  serious  obstruction  to  navigation.  A  large  jam  of  drift 
formed  above  the  wreck  the  latter  part  of  January  and  was  removed  by 
the  steamer  City  of  Florence,  aided  by  Overseer  Decker  with  explosives. 
It  is  int/Cnded  to  destroy  the  wreck  under  the  provisions  of  section  8  of 
river  and  harbor  act  of  September  19, 1890,  as  soon  as  the  water  reaches 
a  stage  low  enough  to  do  the  work  within  the  small  balance  available. 

The  estimates  given  in  my  last  report  (Keport  Chief  of  Engineers, 
1891,  page  1988)  for  closing  the  outlets,  continuing  the  removal  of  ob- 
structions, and  for  survey  of  Boeuf  Eiver  in  connection  with  the  survey 
of  Ouachita,  are  repeated,  as  follows : 

Nor  closing  the  three  outlets  near  Point  Jefferson $12, 000 

For  continuing  the  removal  of  obstructions s^  000 

For  survey  of  Boeuf  River 6, 000 


/   Total 26.000 

Money  statement. 

July  1,  1891,  balance  unexpended $4, 97h  32 

June  30, 1892,  amount  expended  during  iiscal  year 4, 666. 39 


July  1,  1892,  balance  unexpended. . . 
July  1,  1892,  outstanding  liabilities. 


301.93 

22.54 


July  1,1892,  balance  available 282.39 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 10, 282. 39 


(  Amountthatcan  be  profitably  expendedin  fiscal  year  ending  June30, 1894 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


26^000 


COMMKKCIAL  STATISTICS. 

This  river  was  reported  navigable  from  January  1  to  June  30,  1892. 
List  of  sieamhoaU  engaged  in  navigation  during  the  year. 
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Summary  of  fi'dyhta  reported. 


Aitit'les. 


Cotton 

Cotton  seed - -^ 

Uides  and  skins T 

T^lve  HiAU'ls. 

Lumber 

Saw  loj;8 

Staves 

Miacellauoous 

Total  down  fri*i.<:ht  * 

K«tam  freightt) ^ 

Total  freigliifl 

£tttimated  valne 


1891-'92.     1890-'91. 


Tons. 
1,583 
1,178 

19  ! 
1, 352 
1,  223 
3, 138 

72 


Tonn. 
1,760 

71fi 


1889-'90. 


Tons. 
1,397 

73] 


1888-*89. 


Totii. 

1,08-t 

8:;4 


8,  615 
1,370 


9,  985 
$501,000 


1,777 
179 


203 


54 
91 


4, 432 

3,  458 


2, 391 

1,594 


2, 06:^ 
1,376 


7,890 


3,985 


I 


$636,500     $580,850 


3,  439 
$457, 100 


The  Vicksburg,  Sbreveport  and  Pacific  Kailroad  crosses  BcBuf  River  near  Girard, 
La.,  and  the  projected  line  of  the  New  Orh^ans  aud  Northwestern  Kail  way  will  cross 
abont  1|  miles  north  of  Rayville,  La.  The  Houston,  Central  Arkansas  and  Northern 
Railroiul  runs  parallel  to  the  river  on  the  west,  and  a  new  line  is  projected  (Lonis- 
buia,  Arkansas  and  Missouri  Railroad),  which  will  touch  the  river  at  several  points 
on  the  east. 


V7. 

IMPROVEMENT  OF  TENSAS  RIVER  AND  BAYOU  MAgON,  LOUISIANA. 

Tensas  Eiver  has  its  source  in  Lake  Provfdence,  in  northeastern  Lou- 
isiana, within  2  miles  of  the  Mississippi  Eiver,  flows  in  a  general  south- 
erly direetion,  gradually  diverging  fi-om  the  Mississippi,  and  joins  Oua- 
chita and  Little  rivers  at  Trinity,  La.,  in  forming  Black  River.    Bayou 
Ma^on  was  united  under  the  same  head  of  ai)propriation  with  Tensas 
-     Biver  by  the  act  of  1884.    This  stream  rises  in  Desha  County,  south- 
eastern Arkansas,  ne^r  the  source  of  Bceuf  Kiver  and  a  few  miles  west 
0^  the  Mississippi,  flows  in  a  general  southerly  direction  west  of  and 
flearly  parallel  to  the  Tensas,  and  enters  the  latter  about  40  miles  above 
its  mouth. 

^n  accordance  with  river  and  harbor  act  of  June  14, 1880,  exaniina- 

woub  of  both  streams  were  made  in  1880,  ui>on  which  the  plan  for  their 

'^PX'ovement  is  based.    The  project  contemplated  removing  snags, logs, 

r^^    leaning  timber  obstructing  navigation;   in  Tensas  River,   from 

l^^l^s,  La.,  to  its  mouth,  about  134  miles,  at  an  estimated  cost  of 

/^Y'^^^;  *°^  ^^  Bayou  Ma^'on,  from  Floyd,  La.,  to  its  mouth,  about  98 

^J^^^s,  at  an  estimated  cost  of  $17,000.     (Report  CLief  of  Engineers, 

^^1  ^  pages  1457-1467.)    The  estimates  were  based  upon  calculations  tbr 

-^y^tiinuous  work  in  one  low- water  season,  and,  in  view  of  the  appropri- 

^^Us  heretofore  made,  are  without  value,  as  new  obstructions  are 

«^^^  every  year  and  require  removal  in  the  interest  of  safe  navigation 

^^Jn  time  to  time, 

-the  following  appropriations  have  been  made: 

5-  act  of— 

March  3, 1881 $3,000 

July  5, 1884 4,000 

August  5, 1886 4,000 

August  11, 1888 5,000 

September  19, 1890 5,000 

Total 2UQ0Q 

ENG  92 102 
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The  improvement  of  Tensas  Kiver  was  commenced  by  liired  labor  in 
September,  1881,  at  Dallas,  La.,  where  the  Vicksburg,  SJireveport  and 
Pacific  Railroad  crosses  the  river;  work  was  carried  downstream  to 
near  Buckner  Place,  and  suspended  the  later  part  of- December,  1881. 
The  next  work  was  let  by  contract  at  the  rate  of  $125  per  mile;  opera- 
tions commenced  at  the  month  October  29, 1884,  were  c^arried  upstream 
about  29  miles,  and  suspended  November  28,  1884.  As  the  contract 
method  failed  to  prove  satisfactory  ot  economical  for  the  class  of  work 
required  in  these  streams,  subsequent  operations  were  conducted  by 
hired  labor.  As  no  work  had  been  done  in  Bayou  Ma^on,  the  appro- 
priation of  1886  was  applie<l  to  that  stream.  Operations  commenced 
November  14, 1886,  and  were  suspended  the  latter  part  of  January,  1887, 
the  work  during  this  period  having  extended  fix)m  Floyd  to  the  mouth 
of  the  bayou.  In  October,  1887,  this  work  was  gone  over  from  Floyd 
down  to  Oakley,  about  22  miles  above  the  mouth,  operations  consisting 
chiefly  of  the  destruction  of  acciunulations  of  drift,  most  of  which  was 
burned.  "Work  was  next  resumed  February  1,  1889,  and  continued 
until  April  22, 1889.  Operations  during  this  period  extended  over  the 
entire  portion  of  Bayou  Ma^on  included  in  the  project  and  about  25 
miles  of  Tensas  Biver  between  Mound  Bayou  aiul  Tensas  Bluff. 

The  total  amount  expended  to  June  30, 1891,  was  $15,873.24,  of  which 
$7,529.25  were  applied  to  improving  Tensas  Eiver  and  $8,343.99  to  the 
Ma§on.  The  obstructions  were  removed,  as  far  as  practicable  with 
these  amounts,  and  resulted  in  reducing  the  danger  of  navigation  in 
these  streiims  and  shortened  the  time  of  trips  about  12  hours. 

During  the  fiscal  year  1892  operations  were  as  follows: 

After  suspending  work  in  Bceuf  Kiver,  the  chopping  party,  which 
had  been  employed  on  that  improvement,  wa«  transferred  to  Bayou 
Macon.  After  starting  the  quarter  boat  down  Bceuf  River,  Overseer 
Watkins  Decker  and  4  laborers  proceeded  by  rail  to  Delhi,  La.,  and 
thence  to  the  wret^k  of  the  steamboat  if.  J.  Dickey  (298  tons),  which 
sank  in  Bayou  Ma^on,  about  3  miles  above  Delhi,  January  15,  1891. 
The  destruction  of  the  wreck  had  been  ordered  under  section  8  of  river 
and  harbor  act  of  1890;  the  owners  and  underwriters  had  been  notified, 
and  ample  time  was  given  them  to  save  the  cargo  and  machinery.  The 
overseer  reported  that  upon  arriving  at  the  wreck  it  was  found  that  the 
boilers,  all  the  machinery  except  two  engines  and  the  shaft,  and  about 
half  the  cabin,  had  been  removed.  The  boat  lay  across  the  stream, 
with  its  head  high  and  dry  on  the  left  bank  and  the  stern  about  15  feet 
deep  in  the  water  on  the  opx)Osite  side.  Cliarges  of  dynamite  wore 
placed  15  to  20  feet  apart  the  entire  length  of  the  boat  December  16  and 
17, 1891,  by  which  means  the  hull  and  remaining  portion  of  the  cabin  were 
destroyed  or  broken  into  short  pieces  to  float  away  when  the  water  rose. 
The  engines  and  shaft  lie  on  the  bottom,  wher^  they  were  thrown  by 
the  explosion,  and  can  be  removed  only  with  heavy  hoisting  apparatus 
or  destroyed  with  explosives  at  extreme  low  water,  but  will  not  inter- 
fere with  navigation  at  the  stages  on  which  boats  run  in  this  stream. 
The  entire  cost  of  destroying  the  wreck  was  $95.33. 

The  main  party,  on  the  quarter  boat,  left  Girard,  La.,  BoBuf  Kiver, 
December  14,  and  reached  the  mouth  of  Bayou  Ma($on  December  29, 
1891,  The  bayou  was  at  a  very  low  stage,  about  2  feet  above  low  water, 
but  rising  slowly,  and  was  found  to  be  badly  obstructed  at  that  stage 
with  channel  snags,  logs,  stumps^  and  shore  snags.  Work  consisted 
chiefly  of  removing  obstructions  in  the  channel^  and  was  carried  from 
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the  montli  upstream  a  distance  of  about  40  miles  to  the  Stone  Place. 
Stormy  weather  set  in  January  12,  and  the  bayou  rose  so  rapidly  that 
operations  could  not  be  pursued  to  advantage,  and  January  13-21  the 
boat  was  moved  from  the  Stone  Place  upstream  to  the  railroad  bridge 
near  DelUi.  On  the  latter  date  the  crew  was  divscharged  and  the  boat 
and  outfit  were  laid  up  to  await  a  favorable  stage  for  resuming  work. 

The  following  is  a  summary  of  the  work  done  December  16  to  Jan- 
uary 12,  viz : 

8uag8  removed  from  channel 875 

Stamps  removed ^ 1, 512 

Shore  snags  removed 1, 450 

Logs  remove<l : 1, 332 

I^eauing  trees  cut 1, 076 

Trees  girdled 810 

Wrecks  removed,  viz:  Steamer  H.  J.  Dickey,  sunk  January  15,  1891,  3  miles  above 
Dc^lhi,  La. 

On  account  of  breaks  in  the  Mississippi  Eiver  levees  near  the  4iead- 
waters  of  the  Tensas  and  Ma^on,  the  escape  wat^r  from  which  found 
an  outlet  through  these  streams,  the  stages  remained  high  to  the  end 
of  the  fiscal  year,  and  nothing  further  could  be  done.  As  soon  as  the 
water  is  low  enough  to  work  to  advantage,  operations  will  be  resumed 
and  continued  until  the  available  funds  are  exhausted. 

Gauges  should  be  established  on  both  of  these  streams  on  the  line  of 
the  Vicksburg,  Shreveport  and  Pacific  Eailroad.  both  to  ascertain  their 
rise  and  fall  and  to  give  information  to  steamboat  men.  The  cost  of 
the  service  should  not  excec^d  $200  a  year  for  each  gauge.  A  gauge  at 
the  bridge  of  the  New  Orleans  and  Northwestern  Railway  across  Tensas 
River  at  Daniels  Ferry  would  be  useful,  and  could  be  established  and 
set  to  Cairo  datum  at  a  cost  of  about  $20. 

Money  stateinent. 

July  1, 1891,  balance  unexpended $5, 126. 76 

June  30, 1892,  amount  expended  during  fiscal  year 2, 107. 40 

July  1, 1892,  balance  nnex^>ende<l 3, 019. 36 

July  1, 1892,  outstanding  liabilities .38 

July  1, 1892,  balance  available 3,018.98 

Amount  appropriated  by  act  approved  July  13, 1892 6, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 8, 018, 98 

(Amount  (estLmat«d)  required  for  completion  of  existing  project 14, 0(X).  (X) 
Amounttliat  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1894    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL    STA'nSTICS. 


These  streams  were  reported  navigable  for  large  boats  during  fiscal  year,  from 
December  1,  1891,  to  June  30, 1892,  and  for  the  small  steamboats  there  was  Qaviga* 
tion  the  whole  year. 
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List  of  stern-wheel  steamboats  engaged  in  navigation  dnring  fiscal  year  1S92. 
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Summary  of  commerce  reported. 
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$692,950       $750.  «oa 


Vg. 

IMPROVEMENT  OF  BIG  BLACK  RIVER,  MISSISSIPPI. 

Big  Bliick  Kiver  lias  its  source  in  Webster  County,  Miss.,  flows  in  a 
general  southwesterly  diiectiou,  and  enters  Mississippi  River  at  Grand 
Gulf,  37  miles  below  Vicksburg,  having  a  length  estiuiated  to  be  about 
400  miles. 

Under  river  and  harbor  act  of  March  3, 1881,  an  examination  of  this 
stream  was  made,  and  the  project  submitted  for  it«  improvement  con- 
templated two  seasons'  work  in  clearing  a  channel  suitable  for  naviga- 
tion at  high  stages  of  water,  by  the  removal  of  snags,  logs,  leaninj? 
timber,  ete.,  from  Cox  Ferry  to  the  mouth,  about  130  miles,  at  an  esti- 
mate cost  of  $32,000. 

The  following  appropriations  have  been  made: 

By  act  of— 

July  5,  1884 ^000 

Augusts,  1886 5,000 

The  first  appropriation  was  expended  in  lS84-'85,  when  a  choppiug 
party  removed  the  principal  obstructions  for  a  distance  of  about  75 
miles  above  the  mouth. 

The  act  of  1886  required  that  no  part  of  the  appropriation  should  be 
used  until  the  State  of  Mississippi  caused  the  bridges  below  the  Vicks- 
burg aud  Meridian  Railroad  to  be  so  constructed  as  not  to  obstruct 
navigation.  The  bridges  referred  to  were  a  county  1[>ridge  at  Baldwin 
Ferry,  about  70  miles  above  the  mouth;  a  county  bridge  at  Ivanhue 
Ferry,  about.  50  miles  above  the  mouth;  and  the  Tx>uisviUe,  New 
Orleans,  and  Texas  Railway  Bridge,  about  16  miles  above  the  mouth. 
The  fixed  railway  bridge  was  changed  to  a  swing  bridge  in  1889^  in  ac- 
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cordance  with  an  act  of  the  State  Legislature,  and  the  Ivanhoe  Bridge 
was  replaced  by  a  ferry  in  1887. 

•  The  river  and  harbor  act  of  1890  removed  the  restriction  contained 
in  the  act  of  1886,. and  authorized  the  expenditure  of  the  appropria 
tion.  The  project  was  modified  to  include  only  that  part  of  the  river 
below  the  Baldwin  Ferry  Bridge,  and  in  1801  a  snag-boat  and  chopping 
party  were  employed  on  that  stretch ;  the  principal  work  done  was  be- 
tween Baldwin  and  Ivanhoe  ferries,  a  distance  of  about  20  miles. 

No  work  was  done  during  the  fiscal  year  1892. 

April  4,  1892,  the  board  of  supervisors  of  Warren  County,  Miss., 
submitted  plans  for  replacing  the  fixed  wooden  bridge  at  Baldwin 
Perry  with  a  jiermanent  iron  swing  bridge,  for  approval  of  the  Secre- 
tary of  War  under  section  7  of  river  and  harbor  act  of  Se])tember  19, 
181K).  The  x)laus  were  approved  April  28, 1892;  the  work  has  been  let 
by  the  sux)ervisor8  to  the  Columbus  Bridge  Company,  and  i>robably  will 
be  completed  during  the  season  of  low  water  this  summer  or  fall.  This 
will  remove  the  last  of  the  bridge  obstnictious  below  the  Vicksburg 
and  Meridian  (AlabJima  and  Vicksburg)  Railroad  Bridge. 

In  view  of  the  small  amount  of  commerce  in  this  stream,  the  fact 
that  there  is  no  probability  of  an  increased  business  for  years  to  come, 
and  the  cost  of  maintaining  unobstructed  navigation  by  the  removal  of 
Buags  and  drift  and  leaning  timber  added  every  year,  it  is  not  believed 
that  any  further  amount  can  be  expended  profitably  in  continuing  the 
Av^orky  and  for  this  reason  no  estimate  is  submitted. 

Money  statement 

Julj'  1, 1891,  balance  nnexpended $264. 77 

June  30,  1892,  amount  expended  during  liscal  yo;ir 16. 00 

July  1, 1892,  balance  nnexpended 248. 77 

July  1, 1892,  outstanding  liabilities ' 4. 96 

Jn ly  1, 1892,  balance  available 243. 81 

Amount  appropriated  by  act  apj» roved  J uly  13, 18H2 5, 000. 00 

Anjount  available  for  nscal  year  ending  June  30, 1893 ^ 5, 243. 81 


COMMERCIAL  STATISTICS. 


This  stream  is  navigable  for  small  boats  at  higb  stages  only.  Tlie  commerce  is  in- 
considerable, consiMting  cbietly  of  rafting  saw  logs  and  towing  staves  in  flat-boats. 
X>uring  the  fiscal  year  tbe  river  wjw  navigable  from  January  1  to  June  30,  1892.  Tbe 
head  of  navigation  is  tbe  Alabama  and  Vicksburg  Railway  Bridge,  13  miles  east  of 
Vickaburg. 

List  of  steamboats,  engaged  in  navigation  of  Big  Black  River  for  f  seal  year  1892, 
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Summary  of  commerce  reported. 


Articles. 

1891-'92.  ' 

i 

1890-91. • 

Cotton 

- 

Tons. 

Tons. 
13 

Cott<»ll  800<1 

11 

Lumber -- ■- 

«      .... 

•• 

Staves  

\         1.409 
1 

471 

Provisions 

**9 

Grain 

10 

Siiw  losrs 

j     14.  i!:.o 

1 

9.44» 

Total  frel«^ht;< 

1      15, 749 
;    $55,550 

i           9,978 

Estimated  value 

,       $72,000 

The  Alabama  and  Vicksbur^  Railway  croasps  Big  Black  on  a  fixed  bridge,  13  miles 
ejust  of  Vicksbnrg.  The  Louisville,  New  Orleans  and  Texas  Railway  crosses  on  a 
swing  bridge,  about  15  ^iles  above  the  mouth. 


V  lo. 

IMPROVEMENT  OF  YAZOO  RIVER,  MISSISSIPPI. 

Yazoo  Eiver,  about  173  luiles  long,  is  formed  by  the  junction  of  Tal- 
labatoliee,  and  YaUabusba  rivers  in  Le  Flore  County,  Miss.,  flows  in  a 
general  southerly  and  then  southwesterly  direction,  and  enters  Mis- 
sisffippi  River  5  miles  above  Vicksburg. 

-  An  examination,  w  ith  a  view  to  the  removal  of  wrecks  of  ^inl)oatfS 
steamers,  and  other  obstructions  placed  in  this  river  during  the  war, 
was  ordered  by  river  and  harbor  act  of  June  10,  1872,  and  was  report-e<i 
n]Kni  the  following  year.    (Report  Chief  of  Engineers,  1873,  pages  iSCi 
484).    A  further  examination  was  made  in  1874,  and  estimates  were 
submitt'C^d  for  thoroughly  clearing  the  river  of  obstructions,  within  a 
period  of  four  years,  at  a  cost  of  $120,000;  a  small  annual  appropria- 
tion to  be  made  thereafter  for  maintenance  of  improvement.     (Reports 
Chief  of  Engineers,  1874,  part  1,  pages  304-367,  and  1875,  part  1,  irage 
522).    In  view  of  the  appropriations  made,  this  plan  could  not  be  car 
ried  out,  and  in  lS75  the  present  project  was  adopted,  which  contem- 
plates the  removal  of  wrecks,  snags,  logs,  and  leaning  timber  obstroc 
ting  navigation  the  entire  length  of  the  river,  as  far  as  practicable 
Avith  th<5  funds  provided.    New  obstructions,  caused  by  tloods,  sliding: 
and  caving  banks,  etc.,  are  added  from  lime  to  time,  and  the  work 
should  be  gone  over  every  year  in  the  interest  of  safe  navigation. 

The  following  appropriations  have  been  made: 


By  act  of— 

March  3, 1873 $.iO,  000 

March  3, 1875 12,  (KK) 

August  14,  1«7(J 15,  (XK) 

June  18, 1878 25, 000 

Mar(ai  3,  1S79 15, 0(X) 

June  14, 1880 12,  000 

March  3,  1881 G,  000 


By  act  of— 

Augusts  1882 «,0n^ 

July  5,1884 ia«^^^ 

August  5. 188«^ 15, 

August  11, 1888 :S.C 

September  19, 18t\) !S. 


Total 215, 

The  first  appropiiatioa  was  applied  in  1873-'74  to  the  uaiovaloft 
wrecks  of  nine  vessels,  sunk  during  the  war,  viz:  The  Arcadia,  *► 
Lacklmid,  Golden  Age,  Glt/de,  Petrel,  /ry.  Van  Dorn,  Polky  and  Ha  ^ 
After  newspaper  advertisement  of  50  days,  only  two  proi)osalsw^ 
re<rei  ved,  and  the  contract  was  left  to  the  lowest  bidder  for  the  a|^r*^ 
pitA^  sum  of  $35,450.  Experience  gained  by  this  work  showed  thatrl»«^ 
improvement  couhlbe  continued  much  more  economically  by  themes*^"* 
01  a  snag  boat  operated  with  hired  labor,  and  in  1875  and  1877  tbe 


J^\ 


'   APPENDIX  V — REPORT   OF   CAPTAIN  WILLARD.  1 

United  States  snag  boat  0.  G.  Wagner j  was  employed  in  remo 
wrecks  and  other  obstructions.  In  1879  the  snag  boat  Jo/m  R.Meigs 
bnilt,  and  the  principal  work  since  has  been  done  with  that  boat, 
benefits  to  navigation  resulting  from  the  work  are  marked.    The  la 
number  of  wrecks  that  obstructed  the  river,  and  limit<*d  the  period 
navigation,  many  of  which  were  sunk  to  prevent  passage  during  t 
\var,  had  been  removed  so  as  to  present  little  or  no  obstruction,  and  t 
removal  of  snags,  logs,  leaning  timber,  etc\,  was  carried  on  whenevei 
funds  were  available  for  the  purpose,  giving  steamboat  navigation  froi^ 
head  to  mouth  at  all  stages  throughout  the  year.    The  totjil  amount  ex^ 
pended  to  June  30, 1891,  was  $201,679.72  (including  $23.(i9outstandingl 
liabilities  on  that  date),  part  of  which  had  been  api)lied  to  the  construc-1 
tion  of  the  snag  boat  Meigs  in  1879,  the  purchase  of  a  pumping  dredge- i 
boat  under  act  of  1888,  and  to  the  survey  of  the  mouth  aiid  lower  *[ 
river  in  1890. 

The  available  balances  July  1, 1891,  for  improving  Yazoo  River  were 
as  follows: 

For  general  improvement,  act  September  19, 1800 $10, 380. 63 

ITor  survey  from  Louisville,  New  Orleans  and  Texas  Kail  way  lliiilge  to 

mouth,  act  .September  19,  1890 *. 348.67 

For  pumping  dredge-boat,  act  August  1 1 ,  i^i>t< 2, 590. 98 

Total 13,320.28 

Iq  the  fiscal  year  1892  operations  were  eontiuuod  as  follows: 

GENERAL  IMPROVEMENT. 

During  July  and  the  great4»r  i)art  of  August  the  stages  of  wfiter  in 
Yazoo  River  were  too  high  for.  work,  and  advantage  was  taken  of  this 
opportunity  to  make  some  repairs  needed  on  the  snag  boat  Meigs,    The 
capstan  machinery,  whi(?h  was  much  worn,  was  taken  out  and  the])arts 
needing  repair  were  sent  to  the  foundry  at  Vieksburg.    New  gearing, 
shafting,  and  frictions  were  made,  and  \\\^  boat  and  machinery  were 
given  a  general  overhauling.    This  work  was  cM)mpleted  and  the  cap- 
stan machinery  fitted  in  phiee  August  25,  when  steam  was  raised  and 
the  engines  and  machinery  found  to  work  satisfac-^irily.    By  this  tinu^ 
the  riv^er  was  falling  ra])idly,  and  Se])teniber  1  a  crew  was  hired  and 
the  MeigSy  P.  R.  8tarr,  master,  left  Vicksburg,  entered  Yazoo  River,  and 
Li'esumed  0])erations.    Work  was  commenced  at  the  numth  and  con- 
tinued  upstream  to  the  hea<l  of  tlie  river.    Below  Yazoo  City,  which 
ras  reached  September  3,  the  water  was  almost  too  high  for  effective 
>'*k,  but  above  that  place  it  was  at  a  stage  favoralile  for  operations 
3  remained  low  throughout  the  month,  and  the  logs,  snags,  and  stumps 
the  channel  and  on  the  bottom  of  the  river  were  removed  read- 
Notable  work  was  done  at  the  Narrows,  Armadale  Bend,  below 
'Itinsa,  Montgomery,  Bermuda,  Silver  City,  Riverside,  bend  at  Dew 
*p.  Blue  Sa<*k,  Mulberry  Grove,  Winter  Quarters,  beh)w  Random 
first  bend  above  Random  Shot,  Salt  Point,  first  three  bends  be- 
[jEagle  Lake  (where  65  logs,  snags,  and  stumps  were  taken  out), 
^l)ank,  Shell  Bluff,  and  French  Bend  above,  below,  and  around 
^k  of  steamer  Mary  E.  Keene  (burned  18G3).    At  French  Bend  57 
^H  and  stumps  were  removed,  and  the  wreck  was  cleared  away  level 
the  sand  and  mud,  giving  3  I'eet  of  water  over  all  portions  at  the 
Jine  low  stage  then  existing.    The  boilers  were  not  taken  out  of 
reck,  as  thi>re  was  7  feet  of  water  over  them.     At  Roebuck  Lake 
iber  of  bad  snags  and  stumps  were  removed  from  the  channel, 
iber  23  one  of  the  main  driving-wheels  ou  capalaii^  "So^A  ^xA'i 
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broke  and  had  to  be  sent  to  the  foundry  at  Greenwood  to  be  replaced, 
and  during  the  remainder  of  the  month  work  was  continued  with  two 
capstans.  During  the  month  of  October  the  Meigs  was  employed  in 
Tallahatchee  River,  but  returned  to  the  Yazoo  November  1  and  con- 
tinued work  between  the  head  and  Yazoo  City  until  November  20,  after 
which  the  boat  came  to  Vicksburg  to  have  a  burst  steam  pipe  repaired, 
etc. ;  returned  to  the  river  November  26,  and  was  employed  below  Yazoo 
City  until  December  3.  During  the  latter  period  (November  26  to  De- 
cember 3),  and  at  the  suggestion  of  the  Division  Engineer,  assistants 
were  sent  on  the  Meigs  to  make  discharge  measurements  at  mouths  of 
Big  and  Little  Sunflower  rivers,  Satartia,  and  Louisville,  New  Orleaus 
and  Texas  Kail  way  Bridge,  after  completion  of  which  the  boat  returned 
to  Vicksburg. 

The  following  is  a  summary  of  the  work  done  by  the  Meigs: 


Suags  pulled 462 

Stumps  pulled 2G3 

Logs  removed  from  chamiel 


Shore  suags  cut 55 

Side  Jams  removed 1 


Wrecks  removed:  Part  steamer ^Vary  E,  Keene,  at  Freuch  Bend  (burned  1863),  vii: 
Cylinder  timbers^  top  tiuibers,  parts  of  sides,  deck  beams,  wheel-tvmis  and  buckel^ 
bog-chain  braces,  part  one  engine,  and  donkey  engine;  clearing  the  wreck  level  with 
sand  and  mud,  and  giving  a  minimum  depth  of  3  feet  of  water  over  all  portions  at 
extreme  low  water. 

The  steamer  John  F.  Allen  and  barge,  both  loa<led  with  cott-on,  were  found  agroQDd 
on.McCormick  Bar,  November  2,  and  were  pnlled  800  feet  into  deep  water. 

December  12-20, 1  made  aji  inspection  of  the  river  on  the  Meigs^  ac- 
companied by  Assistant  Engineer  John  Owens.  Tliis  inspection  was 
carried  to  theheadof  the  Yazoo  and  up  the  Tallahatchee  to  Minter  City, 
after  which  the  boat  was  laid  up  in  Lake  Centennial  at  Vicksburg,  as 
nothing  further  could  be  done  on  account  of  high  stages  of  river  sinoe 
and  be<iause  the  small  balance  available  would  not  permit  resumption 
of  operatious  if  the  conditions  had  been  favorable.  To  reduce  the  cost 
of  care  of  plant  the  itfct/7*,  snag  boat  Hoolcer^  and  pumping  dredge  were 
laid  up  together,  and  the  former  has  been  kept  in  serviceable  condition 
and  ready  to  begin  work,  as  soon  as  funds  are  available,  by  minor  re- 
pairs needed  from  time  to  time. 

The  removal  of  obstructions  by  the  Meigs  during  the  season  of  extreme 
low  water  last  fall  put  Yazoo  River  in  good  navigable  condition,  bnt 
as  new  snags  and  tree  slides  are  brought  into  the  stream  by  every  liigli 
water  the  work  will  have  to  be  continued  for  many  years. 

SURVEY  OF    YAZOO    RIVER   FROM    THE    LOUISVILLE,  NEW  OELEANS 
AND  TEXAS  RAILWAY  BRIDGE  TO  ITS  MOUTH. 

The  shifting  bar  at  the  mouth  of  Yazoo  River  is  the  most  serious  ob- 
struction to  navigation  of  that  stream  and  its  tributaries,  comprising 
about  800  miles  of  navigable  waterways,  and  the  appropriation  by  act 
of  1890  provided  an  allotment  of  $5,000  to— 

he  used  in  making  a  survey  of  the  Yazoo  River  from  the  bridge  of  the  Lonia^iJ^ 
New  OrieanB  and  I'exas  Railwa^r  to  its  mouthy  for  the  purpose  of  determioing  i& 
what  manner  the  mouth  of  the  river  can  he  so  improved  as  to  freely  permit  th<I^ 
sage  through  the  same  at  aU  seasons  of  the  year  of  vessels  engaged  in  the  Davi^^,^ 
of  the  river;  and  said  survey  shaU  also  include  an  investigation  int<»  the  feasn>Ui^ 
and  advantages  of  making  a  new  mouth  or  outlet  for  said  river,  by  way  of  Chic** 
asaw  Bayou  or  otherwise^  together  with  an  estimate  of  the  cost  of  the  same. 

This  survey  was  begun  in  October,  1890,  and  continued  until  higl» 
water  compelled  suspension,  December  6.  lie  river  remained  tooMgl^ 
to  resume  field  work  until  the  middle  of  September,  1891,  when  the  sur- 
vey was  completed.    The  maps  and  report  were  transmitted  to  theD^ 
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partment  February  4, 1892.  Tlieimprovemeut  proposed  contemplated 
opening  a  new  outlet  from  the  former  mouth  of  Yazoo  on  Old  Eivor, 
through  the  deep  water  in  Old  River,  across  the  lowlands  between  Long 
and  Barnett  lakes  to  Lake  Centennial,  around  the  head  of  Desoto  Island, 
along  the  front  of  Vicksburg,  and  entering  Mississippi  River  on  the 
channel  side  at  Kleinston.  The  estimated  cost  of  the  work  is  $1,500,000. 
My  report  of  February  4, 1892  (printed  in  House  Ex.  Doc.  No.  125, 
Fifty-second  Congress,  first  session),  is  given  below: 

United  States  Engineer  Office, 

Vickahurg,  Miss,,  February  4,  189S, 

General:  I  have  the  honor  to  submit  my  report  upon  the  survey  of  part  of  Yazoo 
River,  authorized  by  the  act  of  Coogress  approved  Septeuiber  19,  1890,  in  the  fol- 
lowiDg  terms : 

Improving  Yazoo  River,  Mississippi :  Continuing  improvement,  $25,000,  of  which 
$5,000,  or  so  much  as  may  be  necessary,  shall  be  used  in  making  a  survey  of  the  Yazoo 
River  from  the  bridge  of  the  LouisviHo,  New  Orleans  and  Texas  Railway  to  its 
mouth,  for  the  purpose  of  determining  in  what  manner  the  mouth  of  the  river  cafi 
be  so  improved  as  to  fireely  permit  the  passage  through  the  same,  at  all  seasons  of 
the  year,  of  vessels  engaged  in  the  navigation  of  the  river ;  and  said  survey  shaU 
also  include  an  investigation  into  the  feasibility  and  advantages  of  making  a  new 
month  or  outlet  for  said  river,  by  way  of  Chickasaw  Bayou,  or  otherwise,  together 
with  an  estimate  of  the  cost  of  the  same. 

The  following  maps*  are  submitted  with  this  report:  Title  sheet;  index  chart, 
scale  1-40000;  six  sheets  of  the  survey,  scale  1-10000;  ten  tracings  of  profiles  ana 
sections,  various  scales;  one  sheet  showing  changes  at  the  mouth  of  Yazoo  River, 
scale  1-6000;  and  one  map  of  the  Yazoo  drainage  basin,  scale  1-316800,  to  be  reduced 
to  1-400000.  Attention  is  invited  to  the  large  sheets,  which  show  the  latest  methods 
of  mapping,  in  which  the  work  of  the  draftsman  is  supplemented  by  the  use  of  the 
mechanical  processes  developed  under  Capt.  Leach's  ideas  by  Assistant  Engineer  Ock- 
eraon.  The  methods  are  described  in  Reports  of  the  Chief  of  Engineers,  1884,  page 
2443 ;  and  1885,  pages  2574  and  2898. 

As  there  were  three  surveys  of  great  importance  in  this  district  ordered  by  the  same 
act,  it  was  decided  to  organize  the  parties  at  Vicksburg  and  begin  with  the  Yazoo 
River  survey,  both  in  order  to  get  the  best  men  for  the  high-grade  work  required, 
and  also  to  accomplish  as  much  of  the  work  as  possible  before  the  Mississippi  River 
should  rise  too  high.  The  party  was  ma<le  up  as  soon  as  practicable  after  the  ap- 
proval of  the  project  required  by  law^  and  put  into  the  field  under  Assistant  Engi< 
ueer  H.  M.  Marshall,  who  was  familiar  with  the  country  to  be  examined,  having 
been  employed  upon  a  survey  of  part  of  the  district,  undertaken  in  1877  under  Maj. 
T.  6.  Daoney.  Work  was  continued  until  high  water  compelled  suspension  of  oper- 
ations, December  6,  1890,  when  the  party  was  transferred  to  the  surveys  of  lied 
River  and  Cypress  Bayou. 

High  water  prevailed  until  late  the  following  season,  and  it  was  not  until  August, 
1891,  that  the  field  work  could  be  finished.  The  survey  lacks  complete  information 
upon  the  subjects  of  low- water  slopes  and  discharge,  although  a  great  deal  was 
accomplished  in  those  directions;  and  the  borings  which  were  contemplated  in  the 
estimate  and  project  had  to  be  omitted  for  want  of  funds.  As  these,  the  latter 
especially,  will  be  necessary  for  final  and  complete  estimates,  it  is  to  be  regretted 
that  the  full  amount  of  the  estimate,  $8,000,  was  not  granted. 

The  subject  of  improving  the  mouth  of  Yazoo  River  is  not  a  new  one,  and  an  esti- 
mate for  diverting  tne  river  will  be  found  in  the  report  of  a  Board  of  Engineers  upon 
the  ''Improvement  of  the  harbor  and  Mississippi  River  at  Vicksburg,  Mississippi'' 
(Report  Chief  of  Engineers,  1878,  pages  637-646).  The  cut-off  opposite  Vicksburir 
predicted  in  the  report  of  Capt.  (now  Lieut.  Col.)  Suter  took  place  in  the  spiking  of 
1876,  no  work  having  been  authorized  to  prevent  the  disaster.  (Report  Chief  of 
Engineers,  1871.)  The  citizens  of  Vicksburg,  aroused  to  the  necessity  of  active  work 
to  prevent  further  injury  and  to  restore  the  city's  river  front,  employed  Maj.  Dab- 
ney,  an  engineer  of  skill  and  experience,  to  muke  the  preliminary  surveys,  which  are 
shown  in  the  maps  accompanying  the  report  of  the  Board;  and  it  was  due  to  this 
work,  paid  for  by  the  citizens,  that  the  project  of  fixing  Delta  Point  was  adopted. 
From  tne  experience  gained  since  then  in  protecting  caving  banks,  I  think  it  safe  to 
say  that  if  the  cut-oif  were  threatening  now^  instead  of  an  accomplished  fact,  it 
could  be  prevented  at  a  remsonable  cost,  probably  not  more  than  that  estimated  by 
the  Board  for  revetment  and  dredging. 

The  estimates  for  diverting  Yazoo  Kiver  ranged  from  $2,768,000  to  $1,780,000,  but 
I  am  unable  to  compare  them  with  thoHC  submitted  herewith,  as  I  do  not  know  the 
dimensions  of  the  cuts  nor  the  depths  proposed.    It  has  been  commonly  thought  that 

*17ot  printed. 
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the  project  for  bringing  the  Yazoo  down  Chickasaw  Bayon  would  be  a  simple  mat- 
t4^r,  and  various  estimates  from  $30,000  to  $500,000  have  been  published ;  the  general 
notion  being  that  after  milking  a  cut  from  Yazoo  into  the  bayou  the  river  would  do 
the  rest.  Unfortunately  for  the  theory,  but  luckily  for  the  people,  Cougress  hw 
paid  no  attention  to  this  scheme,  and  the  present  survey,  if  it  results  in  nothing 
else,  will  prevent  the  renewal  of  it.  If  Chickasaw  Bayou  drained  from  Yazoo  River 
toward  Vicksburg,  the  Hoods  of  Yazoo  and  Mississippi  iong  since  would  hare  cnt 
through  to  the  lake;  but,  as  a  matter  of  fact,  the  bottcimof  mostof  Chickas:iw  Bayoa 
and  tho.^e  of  the  adjacent  lakes  arc  above  the  low  wat<ir  of  Yazoo  River. 

The  index  chart  gives,  in  a  comprehensive  view,  the  course  of  Yazoo  and  part  of 
Mississippi  River  as  they  were  erne  hundre^l  and  fifty  years  ago,  together  with  the 
l.'ikes  and  bayous  between  these  rivers  and  Vicksburg;  and  the  detail  sheets  give 
the  elevations  above  the  absolute  reference  plane  of  the  Mississippi  Kiver  i\m\- 
'  mission  an<l  Engineer  Department,  the  Cairo  datum,  which  is  t>.H(>  meters  ( about 
21  feet)  below  mean  Gulf  level  at  Biloxi.  The  main  levels  were  run  with  preat 
accuracy  by  the  method  of  precision,  beginning  with  Bench  No.  215of  theCoa.stand 
Geodetic  Survey  at  Delta;  and  the  triangulation  depends  upon  the  permanent  ]M)int< 
of  the  Coast  Survey  at  Vicksburg  and  Delta.  The  metric  system  has  been  ami 
throughout,  both  for  elevations  and  distances,  and  in  calculating  quantities,  etc., 
and  the  estimates  submitted  are  made  u]»  from  the  cost  of  work  similarly  nitnated, 
the  exj»ericnce  of  the  Mississippi  River  Commission  being  largely  depended  nixm. 

It  is  proper  here  to  express  satisfaction  with  the  work  of  all  engaged  on  the  anr- 
vey,  otljcial  credit  being  given  them  by  putting  the  names  of  the  assistants  \rirh 
their  duties  upon  the  title  sheet.  The  report  of  Assistant  Engineer  Marshall,  who 
had  direct  charge  of  the  survey  in  the  field  and  of  the  investigations  and  computa- 
tions in  the  office,  is  appended  herewith,  to  which  reference  may  be  had  for  details, 
estimates,  etc. 

The  first  thing  to  be  discussed  is  "In  what  manner  the  month  of  the  river  can  he 
so  improved  as  to  freely  permit  the  pa.ssage  through  the  same,  at  all  s^fisons  of  tbf 
year,  of  vessels  engageil  in  the  navigation  of  the  river."    I  do  not  believe  this  can 
be  done  even  by  throwing  the  Mississi])pi  River  from  the  right  to  the  left  bank. so 
as  to  wash  the  present  mouth  away  and  cause  the  Yazoo  Ui  enter  once  more  H]M>n 
the  bend  or  channel  side,  as  once  it  did  when  the  Mississippi  ran  in  the  bend  shown 
on  the  map  as  Old  River.     There  can  be  no  doubt  that  some  time  in  thela^twn- 
tury  a  cut-off  took  place,  and  that  for  some  yejirs  before  the  Mississippi  River  ran 
in  long  bends  above  and  V»elow  the  present  sit-e  of  Vicksburg,  much  as  it  does  now 
above  and  below  Greenville;  and  during  that  time  Yazoo  River  entere<l  MississipP' 
on  the  bend  in  deep  water,   Avhere  now  it  joins   Old  River.     Ohl  River  and  th* 
wrong  end  arc  still  deep,  and  the  convex  bar  has  not  changed  except  to  tail  down       - 
toward  the   present  mouth  of  Yazoo  instead  of  down  the  wrong  end  of  Old  River, 
tbe  former  direction  of  Mississippi's  flow.     When  a  cut-off  takes  place  the  bank* 
and  lands  from  which  the  river  recedes  do  not  change  materially,  and  the  niai» 
shows  by  the  indentations  and  heights  the  probable  upper  limit  of  the  cut-olfoftbc 
last  century. 

The  i)roposition  discussed  by  Assistant  Engineer  Marshall  has  already  been  a*v 
vaneed  elsewhere,  but  it  may  be  repeated  here  with  advantage.     '*  Every  tributA.'Tj' 
to  a  silt-bearing  stream  overi^oweringly  greater  in  high  waiter  entering  upon"**^* 
bar  side  will  be  obstructed  in  the  lower  stages,  but  will  be  open  at  all  stage.^  ^ 
entering  the  bend  or  channel  side.'*    In  the  course  of  imi>roviug  the  shallow  read-*-, ^^ 
of  Mississippi  River  large  areas  have  been  filled  intentionally  from  a  depth  of  ovt^r^     ' 
feet  at  low  water  to  a  height  above  ordinary  high  water,  often  in  one  lloo«l.    E**^^     ^ 
high  water  the  Mississippi  does  similar  work  unaided  at  the  present  month  of  Ya?'^'^^ 
which  only  becomes  clear  when  the  great  river  remains  low  long  enough  fox  ^^ 
Yazoo  to  cut  its  low-wat4;r  channel.     With  8  feet  on  the  gauge  I  nave  ground^l         ^^ 
this  bar  with  a  boat  drawing  only  30  inches,  although  the  current  out  was  so  '^*^' T^JS 
that  the  usual  Vicksburg  boats  could  not  enter  the  river  except  by  the  aif^of  ^^^^],i 
ami  steam  capstans.     The  bottom  is  not  hard  but  a  shifting  quicksand,  wh*iJ  ^o*^^- 
not  hold  either  mattress  or  piling.     Four  years  ago  I  experimented  in  a  .small  ^7 -,r 
in  trying  to  build  a  jetty  at  the  mouth  of  Yazoo  River,  but  the  piling  washed*^'      • 
almost  as  fast  as  put  in;  and  the  overseer  having  carelessly  lot  the  hammer fiH  *^ 
of  the  lea<l8,  it  went  down  through  the  sand  so  fast  that  it  could  not  be  ^^^^^^^g 
with  a  long  pike  pole.     Steamboat  men  have  told  me  of  similar  experiences^*' 
they  lost  freight  overboard  at  the  bar. 

Capt.  Eads  made  a  sketch  some  vears  ago  for  a  dike  from  Delta  Point,  t«  '**   > 
Mississipjd  River  back  to  the  Vicksl)urg  front,  which  was  published  in  arep^r*^*' 
A'ii'ksbrirg  Harbor,  ami  a  project  was  submitted  to  the  Commission  to  build  di»^^ 
in  the  Ixaid  above  to  accomplish  the  same  result,  but  neither  plan  was  suhniitt'^ 
Congress.     Even  if  dikes  or  jetties  could  be  built  to  lead  Yazoo  River  out  to  "^'P 
water  they  would  be  objectionable  on  other  grounds  than  their  enormous  c(K<t;  ^^. 
as  they  would  have  to  be  built  to  a  high  stage  they  wonld  act  like  wing  da»w  aofl 
throw  an  excessive  volume  of  water  against  the  opposite  bank,  endangeriog  tb6 1** 
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ment  there,  and  in  fact  the  stability  of  the  whole  of  Delta  Point;  and  if  that 
iild  yield  the  river  would  cut  throiifjfh  and  rejoin  in  the  bends  below.    A<^aiii, 

farther  Yazoo  River  shonld  be  extended  downstream  the  less  its  power  would 
to  keep  the  bar  away  from  the  entrance  to  the  jetties.  It  seems  needless  to  say 
re  upon  this  subject,  except  to  add  that  nearly  as  much  work  wouhl  be  required 
phin  the  Yazoo  from  the  i^oint  where  the  jetties  began  to  prevent  the  reappear- 
je  of  the  bar  above. 

J8  the  mouth  can  not  be  improved  it  becomes  necessary  to  consider  tlie  subject  of 
taking  a  new  mouth  or  oattet  by  way  of  Chickasaw  Bayou  or  otherwise."  The 
$s  through  Chickasaw  Bayou  and  Thompson  Lake  and  through  the  lakes  between 

wrong  end  of  Old  River  and  lAke  Centennial  have  been  examined  with 
cial  care,  and  profiles  and  frequent  sections  made,  together  with  discharge  meas- 
ments  of  Yazoo  River  at  ditterent  stages,  and  a  calculation  of  the  velocities 
oagh  the  several  routes.  The  objections  to  Chickiisaw  Bayou  or  Lake  Thompson 
tes  are  the  shortening  of  Yazoo  River,  which  would  cause  injurious  changes  of 
le ;  the  cost  of  lifting  an  enormous  quantity  of  earth  from  the  excavation  and 
lositing  it  at  safe  distances  from  the  cut;  the  fact  that  dredging  would  not  be 
sible  except  for  a  small  part  of  the  work,  and  the  great  amount  of  expensive 
tivated  land  that  would  be  needecl  for  the  right  or  way.  With  these  routes  it  is 
bable  that  a  high  dam  would  be  requinnl  to  shut  off  backwater  from  Mississippi 
er,  and  this  might  exclude  many  valuable  plantations  below,  which  now  have  free 
ess  to  Yazoo  River. 

b  is  not  likely  that  an  engineer  could  predict  with  any  degree  of  confidence  the 
bable  final  section  and  velocities  by  these  routes,  while  on  the  other  hand  it 
ins  almost  certain  that  the  velocities  would  be  so  destructive  i\s  to  tear  the  canal 
iks  right  and  left,  nutil  a  tortuous  stream  ha<l  formed  with  slope  and  discharge 
»roximating  the  present  n^gimen  of  the  stream. 

(ut  if  we  take  Yazoo  at  its  former  mouth  on  Old  River  and  turn  it  through  the 
p  water  in  the  wrong  end  of  Old  River,  thence  cut  across  the  lowlands  between 
ig  and  Bamett  lakes  to  Lake  Centennial,  Yazoo  River  may  be  brought  around 
t  head  of  De  Soto  Island  down  VMcksburg  Front  without  dangerous  shorti^ning  or 
ions  disturbance  of  slope,  and  enter  Mississippi  on  the  bend  or  channel  side  in 
rmanent  deep  water  at  Kleinston.  This  line  on^rs  no  difiiculties  either  in  laying 
b  or  prosecuting  the  work,  as  the  sections  may  be  arranged  to  permit  continuous 
5dging  according  to  the  stage  of  water,  work  being  done  on  the  land  cutting  in 
jjh,  and  in  iha  lake  or  river  at  lower,  stages.  The  land  is  much  lower  than  along 
uckasaw  Bayou,  and  not  much  ^^f  it  is  under  cultivation,  so  that  a  less  amount 
)uld  be  needed  for  the  right  of  way,  and  the  cost  per  acre  be  far  less.  The  entire 
^ht  of  way  would  have  to  bo  cleared  and  about  one-third  of  it  grubbed;  then  a 
sliminary  cut  to  a  certain  grade  could  bo  made  by  the  most  c<mveuient  means,  so 
it  at  a  stage  of  say  30  feet  dredges  could  be  worked  in  the  cut,  at  lower  stages 
tLo  bank  ends  and  at  the  lowest  iu  the  lake  and  Old  River. 

'o  make  the  improvement  in  the  shortest  time  the  full  amount  should  be  appro- 
ri> ted  and  the  work  given  out  luider  contract  to  be  pushed  night  and  day.  The 
mates  for  this  route  have  been  madt^  with  this  view,  and  include  electric-light 
*  t,  telephone  lines,  various  means  of  transportation  for  frequent  inspections,  con- 
I  cation  of  plant,  hire  of  iissistants,  inspectors,  and  laborers  to  supervise  the  work 
t>o  build  mattresses,  dikes,  etc.     The  work  should  be  laid  out  from  the  first  on 

Ijanis  of  2meter8  (say  6i  feet)  below  the  zero  of  the  Kleinston  gauge.  Mississippi 
f>x  often  falls  befow  zero,  and  within  two  or  three  years  has  rearhed  a  stage  of 
*»8  3.90  feet;  so  that  the  de])th  in  the  rut  shonld  always  be  enough  for  boats  that 

^-lavifjate  Yazoo  River  in  low  water.  It  is  also  essential  to  the  sal'oty  of  the 
^1  that  the  bott4)m  should  be  below  the  possible  lowest  w^ater  in  Yazoo,  Avhich 
require  a  cut  not  less  than  30  meters  (say  100  feet)  wide,  with  side  slopes  not 
F>er  than  1  upon  2;  uuless  it  should  be  thought  better  to  cut  full  width  f»)r  eciual 
^**,  without  regard  to  side  slo]»es.  The  greater  i)art  of  the  material  must  be  j)ut 
'«*ko  Centennial  below  the  head  of  l>e  Soto  Island,  to  make  a  solid  filling  for  the 
fight  bank  across  the  lake,  which  may  be  revetted  if  necessary.  The  west  x>ass 
•'^  be  closed  and  filled  to  ordinary  high  water. 

f  the  land  cut  small  levees  on  each  side  at  the  limits  of  the  ri^ht  of  way,  and 
**l  at  the  edges  of  the  berme  banks,  must  be  built  for  footings  for  the  deposit  of 
^t  cue-third  or  more  of  the  mat^srial  to  raise  the  low  lands  to  grade  and  prevent 
3T**tion  of  Yazoo  into  the  swamp  below,  and  thence  across  Uy  the  lake  and  MIs- 
^W'l  River.  A  levee  from  the  head  of  Old  River  will  be  required  to  join  the 
^^and  embankment  on  the  left  bank  of  the  land  cut,  cairied  above  the  highest 

^ciden tally  this  work  would  benefit  the  whole  valley  by  extending  its  levee  pro- 
J-ion  downstream. 

^  Yazoo  River  fills  in  the  low^er  section  and  scours  as  the  rivers  fall,  it  would  con- 
^^6  to  fill  bat  ceaee  to  scour  after  the  new  mouth  was  opened,  so  that  it  is  very 
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probable  no  dam  would  be  needed  below  the  turn  at  the  head  of  Old  River ;  aud'with 
that  view  the  work  of  building  the  dam  is  put  last,  with  the  expectation  of  omitting 
it  altogether. 

Attention  is  invited  to  the  facts  shown  in  Table  4  of  Assistant  Engineer  Marahall's 
report,  in  which  it  will  be  noted  that  the  mean  height  of  high  waters  for  seven  years 
since  the  levee  system  has  been  restored  is  the  same  as  the  mean  for  the  pret-ediug 
seven  years,  while  the  moan  duration  of  doo^ls  appears  to  be  less.  Attention  is  also 
invited  to  the  hydrograph  of  high- water  slopes  from  the  railway  bridge  to  the  Vioks- 
bnrg  gauge,  which  shows  the  reduction  in  tlie  height  of  high  water  in  Yazoo  River 
with  greater  gauge  readings  at  Vicksburg  since  the  levees  on  the  Yazoo  Front  have 
been  completed.  * 

In  reviewing  recommendations  for  the  work,  it  must  be  remembered  that  the  Yazoo* 
Basin  comprises  a  number  of  rivers  that  drain  a  rich  country  reclaimed  from  ovt^r- 
flow  by  the  work  of  the  Mississippi  River  Commission,  the  district  levee  boartii^, 
and  the  Louisville,  New  Orleans  and  Texas  Railway  Company,  and  that  these  rivens 
affording  a  navigation  of  over  800  miles,  are  blocked  in  low  water  by  the  bar  at  the 
mouth.  The  people  of  the  valley,  as  well  as  the  people  of  Vicksburg,  are  deeply  in- 
terested in  maintaining  the  n&vigation  of  these  rivers  as  a  reasonable  check  upon 
the  railways  that  are  extending  in  all  directions;  while  on  the  other  hand  those  in- 
terested in  railways  should  desire  increased  facilities  of  navigation  ti>  hasten  the 
development  and  settling  of  the  country,  which  is  large  and  rich  enough  to  afford 
good  returns  to  all. 

The  estimates  prescnt>cd  in  Assistant  Engineer  MarshalVs  report  are  made  with 
care,  but  those  for  the  Chickasaw  Bayon  and  Thompson  Lake  route  are  too  low,  in 
my  opinion.  But  a  small  amount  can  be  taken  out  uy  dredging,  and  it  would  l»e 
hardly  possible  to  make  a  preliminary  cut  into  which  the  dredges  conld  1»©  put  at 
the  higher  stages,  as  proposed  on  the  Old  River  route,  so  that  it  would  be  necessary 
to  estimate  as  for  a  deep  railroad  cutting  over  the  greater  part  of  these  lines.  W^liat 
delays  might  be  encountered  by  floods  or  from  sipo  water  are  matters  of  speculation, 
but  it  is  certain  the  difficultipa  would  be  enormous.  I  should  put  the  excavation  by 
either  Chickasaw  Bayou  or  Thompson  Lake  as  not  less  than  50  cents  the  cubic  me- 
ter, and  allow  a  largo  ^largin  for  contingencies,  demurrage,  etc. 

The  following  table,  given  in  miles  for  convenience,  shows  the  changes  in  dis- 
tance along  the  several  routes,  the  actual  shortening  by  the  proposed  route  being 
about  5  miles.  As  observations  for  some  years  have  shown  that  the  lake  surface 
varies  but  slightly  from  that  at  Kleinston,  being  lower  on  a  rising  and  higher  on  a 
falling  river,  the  change  in  slope  by  the  new  rsute  would  be  taken  up  in  part  by 
raising  the  lake  surface  from  the  mouth  of  the  cut  to  Kleinston  and  the  rest  dii- 
tributed  back  to  some  point  above  the  railway  bridge. 


Place. 

To  Klein  Aton 
by  river. 

To  Kleto«it4m 
by  new  rooto-. 

Hailwav  bride© 

22.7 
18.0 
18.6 
14.3 
16.8 
4.4 

HoAd  oi  ThoTDDSon  L»nke 

96 

Hoad  of  Chickasaw  lia vou '. 

f.I 

Old  mouth  of  Yazoo  Ri  vt»r 

&? 

Lower  end  of  Old  Ki ver 

&5 

I'lTHcnt  month  of  Yazoo 

Ilailway  bridice 

17.7 

ESTIMATRS. 

1.  Cost  of  right  of  way,  500  .acres,  more  or  less,  clearing,  grubbing,  etc.. .      $75.  (W 

2.  Office  expenses,  resident  and  division  engineers,  Cliief  of  Engineers, 

advertising  and  printiug l^^ 

3.  Field  engineering,  surveys,  gauges,  reports,  maps,  etc 19,250 

4.  Inspectors,  overseers,  etc 1 40,01* 

5.  Electric  light  and  telephone  lines 20,ftW 

6.  Plant,  levees,  mattresses,  revetment,  dikes  and  dams 2Sl,^ 

7.  Excavating  4,500,000  cubic  metres 1,100,00D 

Total 1,500,0W 

Time  required  three  years. 

If  Congress  should  approve  the  project  there  should  be  given  for  immediate  ex*"'" 
nation  of  the  Old  River  route  the  sum  of  $6,000,  to  be  ap|)lied  to  borings  on  thelan*! 
cut,  gauges  at  the  mouth  of  Yazoo  River,  both  in  Mississippi  River  and  in  the  Y*'**' 
and  other  gauges  at  proper  intervals  from  the  head  of  Old  River  as  far  up  as  the  Big 
Sunflower,  in  order  to  dbt>ain  more  accurate  information  about  slopes  and  dischanj*' 
4lid  to  make  olose  estimates  of  the  proper  section  to  be  giveu  tue  canal,  and  uO 
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amouDt  of  excavation  in  the  different  sections.  The  borings  are  especiHlly  impoTtant 
to  pr«^veut  miBiiuderstandings  in  regard  to  the  nature  of  the  material  probably  to  be 
met  in  the  land  cut. 

I  am  confident,  however,  that  the  project  is  feasible  and  that  the  work  can  be  done 
within  the  sum  I  have  estimated  to  give  a  new  outlet  to  the  Yazoo  system  which 
shall  be  navigable  at  all  seasons  of  the  year  and  make  Vicksburg  again  a  river  city. 
Very  respectfully,  your  obedient  servant, 

J.  H.  WiLI/ARD, 

Captain,  Corps  of  EngineefSf 
Brig.  Gen.  Thomas  L.  Casky, 

Chief  of  Engineers,  U.  S.  A.  ^^^ 


REPORT  OF  MR.   H.   M.  MARSHALL,   ASSISTANT  ENGINEER, 

Vicksburg,  Miss.,  January  28,  X892. 

Captain  :  I  have  the  honor  to  rei>ort  on  the  survey  of  Lower  Yazoo  River  from 
JknthoDy's  Ferry  to  the  mouth,  made  in  1890  and  1891. 

The  act  under  which  the  survey  was  made  only  passed  Congress  late  in  Septem- 
1>ery  1890,  and  by  the  time  a  party  could  be  got  together  and  the  snag-  boat  Florence 
Tbrought  from  Shreveport  to  be  used  for  quarters  only  two  days  of  October  remained 
unexpired.  The  party  consisted  of  1  assistant  eng[ineer  in  charj^e  of  survey,  1  as- 
sistant engineer  on  triangnlation,  1  assistant  engineer  on  precise  levels,  1  drafts- 
man, 2  topographers,  1  wye  leveler,  1  observer,  1  sounder,  3  recorders,  21  laborers, 
^with  boat's  crew  of  pilot,  engineer,  fireman^  steward,  2  cooks,  and  2  waiters. 

Triangulation  was  projected  from  Mississippi  River  Commission  triangnlation  side 
"  Coast  Survey  Northeast  Base,  Delta,"  to  "  Fort,  Vicksburg,"  and  carried  with  one 
side  on  the  hill  tops  to  Chickasaw  Bayou  and  along  the  bayou  to  the  month  at  Yazoo 
Jii^'er,  thence  one  branch  of  the  system  was  taken  up  the  river  to  the  railway  bridge 
at  Anthony's  Ferry  and  one  branch  down  the  river  to  the  Mississippi  River.  The 
system  was  not  closed  on  Mississippi  River  Commission  system,  as  none  of  their  sta- 
tions in  that  neighborhood  could  be  found.  The  results  are  given  in  Table  1  here- 
-^ith. 


1 


\ 
\ 


\ 


Tabix  1. — Tabulated  results  of  tertiary  triangulation  of  Yazoo  Biver  survey  from  Kl€in9- 

tan  to  Louisville,  New  Orleans  and  Texas  Railway  bridge, 

[Assistant  Engineer  T.  C.  Thomas,  chief  of  party;  F.  Y.  Parker,  observer;  Charles 

H.  Bchermerhorn,  leveler.] 

[Note. — Triangulation  stations  are  marked  by  pieces  of  vitrified  sewer  pipe  set  in 
the  ground  and  filled  with  cement;  a  nail  is  set  for  center.] 

[KoTB. — Elevations  are  referred  to  the  Cairo  datum,  and  each  elevation  applies  to  the 

first  of  the  ^'s  standing  opposite.] 


Side. 


t— KE.1iaBe 

bane— 1 

[•Fort 


Biatance. 

Aximnth. 

O  1 

Meters. 

2,946.7 

75  08 

2,7(8.4 

223  07 

1,584.8 

322  45 

1,316.6 

203  07 

1.477.3 

91  58 

2, 192. 1 

204  17 

3.073.7 

50  41 

2, 237. 1 

172  18 

2.691.2 

275  45 

4,587.3 

61  55 

2,788.0 

29  20 

3,070.6 

175  04 

1, 7.'>5. 3 

111  23 

2,291.3 

259  31 

1, 224. 7 

210  20 

2.166.0 

152  15 

I,  »10. 2 

297  52 

2,373.9 

155  34 

1,452.3 

206  22 

1,925.2 

168  10 

1,191.8 

119  18 

1,025.2 

189  17 

1,278.7 

2.50  25 

1,044.3 

178  22 

Eleva- 
tion. 


Meters. 
84.50 

114.98 
24.41 


33.08 


33.80 
113.06 


34.34 
34.49 


Side. 


^tioD  8yfit4>Di  divitlen  here;  one  branch 
up  ana  the  other  down  the  river. 


UP  RIVXB, 

10—11 

10—13 

11—13 

10—14 

ia-14 

14—16 

16-13 

13-15 

15—16 

16-17 

17—15 

15—18 

18-17 

17—19 

18—19 

18—20 

20—19 

20-21 

19—21 

20—22 

22—21 

21—23 

23—2*2 

22    24 

24—23 


Distance. 


Meters. 

1, 379. 2 
1,338.1 
1,341.8 
1,289.0 

1. 242. 2 

1. 219. 3 
1,090.0 
1,577.2 
1,062.2 
1,009.9 
1,251.2 
1,137.1 

796.4 

831.5 

922.9 

1,382.5 

802.8 

836.3 

1, 198. 6 

1,385.8 

828.4 

1. 438. 4 
l.ir»3.2 
1.077.2 
1.190.5 


Asimutb. 


o    t 

116  29 
175  30 
237  36 
232  03 
295  50 
168  24 

53  12 
191  00 
327  26 
185  08 

36  25 
255  00 
153  29 
264  27 
210  45 
244  38 
104  29 
198  27 

240  22 
231  .')5 

»R  4b 
212  29 
357  20 

241  45 
122  :i8 


Eleva- 
tion. 


Meters, 
35.44 

35.40 

36.52 
34.60 
33.06 

35.28 

33.64 

83.03 


32.93 

36.  a 

33.38 
86. 72 
83.69 

36.90 
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Side. 


DOWN  BIVEB. 

10—12 

11— 1« 

12—26 

26—11 

11—25 

26—25 

25—27.^. 

26— 27.TT. 

26—28 

28—27 

27—29 

28—20 

28— 3U 

29— 3U 

2D— 31 

30—31 

30—32 

32—31 

32—34 

34-31 


Dintance.  Aziiiiut Ii . 


Metert. 
2,219.5 
1,322-9 
1,383.4 

1. 055. 5 

1, 6:^8. 7 

1, 122. 0 
1,016.0 
1, 508. » 
1, 594. 7 
1, 113. 7 
1,106.7 
1.527.9 

2. 205. 6 
1, 28:i.  6 
2, 016. 5 
1,803.4 
2,  520.  3 
2, 757. 3 
1,661.1 
2,771.2 


150  27 
186  03 

51  54 
295  57 

73  13 

33  32 
119  15 

73  45 

114  58 

3  07 

99  01 

52  32 
87  05 

129  32 
67  5(J 
29  ;() 

106  12 

325  48 
38  46 

291)  49 


E  evii- 
tion. 


MeUrt. 


35.29 
35.19 


33.28 


35.27 
33.18 


34.13 
27.91 
33.19 
32.90 


Side. 


DOWN  RlVER—COnt'd 
31— 33   .-> 

3i_3:j....* 

34—35 

m^iH 

36— 3:1 

36 — 35 

36—37 

3&— :J7 

38—35 

m~37 

37—39 

38-30 

38—40 

39-^0., 

39—41.: 

41— 4« 

40—12 

42--41 

42—43 

41—43 


Dislaiicc. 

1 
Azimuth.^ 

MeUrt. 

i 
0  1 

1, 678. 0 

78  3i 

1,621.7 

324  20 

2.775.8 

358  15 

1,892.1 

30  34 

1,963.2 

244  12 

1,088.5 

303  33 

2,01»5.6 

357  24 

1,697.8 

28  33 

1,704.3 

240  55 

948.1 

314  22 

1,189.3 

35  35 

1,630.1 

00  30 

2, 908. 3 

33  43 

1,784.0 

63  45 

1.486.8 

18  50 

1,279.3 

118  54 

2,41.5.0 

352  22 

1,946.8 

!M  U 

2, 141. 2 

293  01 

2, 863. 1 

335  50 

Eteva- 
ti<ni. 


Mtterx. 
33.61 


33.88 


34.95 

28.50 

34.06 


34.87 
30.94 


Precise  levels  were  run  from  Mississippi  River  Commission  stone  ^^"^  at  Kleiuston, 
which  had  been  previously  connected  under  your  direction  with  Coast  andGouflelic 
Survey  bench  mark  215  at  Delta,  La.,  alon^  the  Louisville,  New  Orleans  and  Texas 
Railway  to  its  crossing  on  Yazoo  River  30  kilometers  above  the  mouth.  A  branch 
line  was  also  run  along  the  public  road  from  near  the  National  Cemetery  to  Belle 
Isle  plantation  on  Yazoo  River,  about  19  kilometers  above  the  month.  Heeults  are 
given  in  table  2. 

Tablk  2. — Tabulated  results  of  precise  level  work  from  Kleinsion  to  the  LouisriUt,  New 

Orleans  and  Texas  Railway  Bridge,  1890. 

[Assistant  Engineer  K.  S.  Buck,  jr.,  chief  of  party.] 

UNSTRUMENTAL  CONSTAlTTS. 
TabU  A, 


Kern  level. 

Pivot  cornu'tion 
for  dislatu-o 
of  1  meter. 

Date  of 
dctonui  nation. 

M.R.C.N0.2  ... 

MiUimi'ter. 
—0. 002 

Ott.  22,  Z\,  1890. 

TabU  B. 


Bubble  tube. 

Valut'  of  one 

diviHiou  dintanco 

of  1  meter. 

Date  of 
determination. 

K0.2 

MiUimeter. 
0.0153 

Oct.  22, 23, 1890. 

Table  a 


Rod. 

T^n^b  of  1 
meter  on  rod. 

Comparative 
lengths  of  spura. 

IT 

MillimeUrt. 

*  990.  866 

*  999. 890 

I  Eqaal. 

IV 

*  Mean  of  Lake  Survey  and  MlBaiaaippi  River  Commission  determinations.    See  H.  B.  C  Bepoit 

1881,  p.  61. 


■    .    J^ 


♦> 


Tp.3.>tlLl. 


fir:  ♦ 


E^ad^^ 
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Tahulated  results, 

KLEIN8T0N  TO  LOUISVILLE.  NEW  ORLEANS,  AND  TEXAS  RAILWAY  BRIDGE. 

[Observer  R.  S.  Back,  Jr.] 


Bench  marV. 

(M.  R.  C.  Stone  line  pouit  4^   Elova- 

tion  33. 0132  meters,  Cairo  datmn.) 


*  T.  B.  M.  1. 
2. 
3. 

4. 

5. 

0. 

7. 

8. 

9. 
10. 
11. 
12. 


Distance- 


Between 
brnch 
marks. 


KUci. 
1.6 
L8 
1.7 
LO 
L8 
L7 
L6 
LO 
1.7 
L7 
1.8 
L8 


From 
Klelnston. 


KUoi. 

L5 

3.3 

5.0 

6.0 

7.8 

9.5 

11.0 

12.9 

14.6 

16.3 

18.1 

19.9 


Difl'erence  of  elevation,  not  cor- 
recteti  for  rod  length. 


North. 


Meters. 
+2. 9887 
+1.3797 
-f  0. 1259 
-0. 7572 
—0. 8059 
•fO.  6558 
-0.3788 
+1. 1095 
+2. 9122 
—3.2550 
+0.6647 
-L629e 


^uth. 


Meters. 
+2.9924, 

+1.3838 
+0.1211 
—0.7546 
-0.8011 
+0.6545 
-0. 3830 
+1. 1073 
+2.9061 
-3.2489 
+  0.6661 
-L6309 


Mean. 


Meter*. 
+2.9905 
+1.3817 
+0.1235 
-0.7559 
—0.8035 
+0.6551 
—0.3809 
+L 1084 
+2.9092 
-3.2519 
+0.6654 
-1.6303 


FROM  TEMPORARY  BENCH  MARK  4  TO  BELLE  ISLE  ON  YAZOO  RIVER. 


T.   B.  M.4 

4a 
4b 
4e. 
4d 
4e 


1.9 
L7 
2.0 
L3 
L4 


7.9 

9.6 

11.6 

12.9 

14.3 


—3.  5232 
-0.1749 
+0.  5230 
—0.0852 
+2. 1445 


-3. 5187 
—0. 1735 
+  0.5256 
— 0.08W 
+2. 1459 


—3. 6209 
—0. 1742 
+0.'6246 
—0. 0858 
+2.1452 


l>B8CRIFTION8  AND  ELEVATIONS  OF  PRECISE  PENCH  MARKS  FROM  KLEIN8TON  TO  THE 
LOUISVILLE.    NEW  ORLEANS  AND  TEXAS  RAILWAY  BRIDGE. 


fNoTK. — ^All  bench-mark  monament«;  when  not  otherwise  described,  consist  of 

U.S. 
-piecea  of  limestone  46  centimeters  square  and  15  centimeters  thick,  marked    O     with 

B.  M. 
splierioal-headed  copper  bolts  leaded  in  npper  faces,  and  buried  1.2  meters  under- 
ffirTonndy  access  being  given  through  12-centimeter  iron  pipes  set  on  top.    Each  pipe 
nas  a  cast-iron  cover,  fastened  by  a  horizontal  bolt  through  cap  and  pipe.    The  cap 

U.  S.  E. 
lias  a  small  boss  and  the  letters       O       raised  on  top. 

B.  M. 

Elevations  are  expressed  in  meters  above  the  Cairo  datum  and  ap])ly  to  the  top  of 
tbe  bolt  in  the  nndergronnd  stone.  Elevation  of  boss  of  pipe  can  be  found  in  any 
case  by  adding  1.24  meters  to  elevation  of  copper  bolt.] 

M.  R.  C.  Stone  Line  Point  ^^ :  Stone  at  Kleinston  110  meters  from  river  bank,  90 
meters  east  of  sawmill,  56  meters  east  of  narrow-gauge  railroad,  60  meters  north  of 
i-ailroad  running  down  to  cotton  sbeds  on  river  bank,  and  on  a  line  of  broken  levee 
extending  back  te  high  ground.  It  is  1,565  meters  above  oilmill  and  1,178  Ineters  be- 
lo^w  compress.    Elevation,  33.0132. 

P.  B.  M.  1 :  Is  cross  cut  in  stone  on  east  side  of  National  Cemetery  gate,  Vicks- 
l>nrg'^  Hiss.,  placed  to  hold  the  gate  when  open.    Elevation,  37.508. 

P.  B.  M.  2:  Is  on  east  side  of  public  road,  about  3  kilometers  above  Vicksburg,  by 
\^,  H.  Hnndermark's  store,  2.6  meters  from  northwest  comer  of  yard,  16.4  meters 
from  southwest  comer  of  yard,  and  31.92  meters  from  center  of  Louisville,  New  Or- 
leans and  Texas  Kailway  track  on  approximate  perpendicular  to  same.  Elevation, 
35.580. 

p.  B.  M.  3:  Is  top  of  head  of  large  spike  driven  in  north  side  of  brick  smokestack 
of  ^iB  on  Blakely  plantation  about  5  centimeters  from  the  ground.  Elevation, 
39.910. 

p.  B.  M.  4 :  Is  in  northeast  comer  of  cabin  yard  on  left  bank  of  Yazoo  River  about 
130  meters  southwest  of  south  end  of  Louisville.  New  Orleans  and  Texas  Bailway 
hridgey  fkud  20  meters  from  top  of  river  bank.    Elevation^  34.853f 
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P.  B.  M.  5:  Is  cross  cut  and  marked  ''U.  S.  6.  M."  on  capstone  of  south  end  pier 
on  west  side  of  Louisville,  New  Orleans  and  Texas  Railway  bridge.  Elevation, 
38.276. 

P.  B.  M.  6:  Is  on  left  bank  of  Yazoo  River,  almost  opposite  month  of  Steele  Bayon, 
in  northeast  comer  of  £.  C.  Cordwent's  yard.  Belle  Isle  plantation.  Eleratioo, 
34.536. 

Wye  leTels  were  ran  to  connect  high-water  marks,  triangnlation  stations,  water 
surfaces,  and  gauges  with  the  precise  levels.  Stadia  lines,  with  elevations,*  were 
run  along  the  banks  of  all  lakes  and  bayous,  and  to  develop  the  character  of  the 
country  between  Lake  Centennial  and  Yazoo  River  as  well  as  along  the  banks  of 
the  river  itself.  Soundings  were  taken  in  the  river  on  cross-sections  about  400 
meters  apart,  with  soundiugs  in  the  channel  line  between.  The  sections  were  located 
by  stadia  and  the  soundings  by  time  intervals  in  crossing.  Gauges  were  set  at  the 
head  of  Lake  Centennial,  and  on  Yazoo  River  at  the  railway  bridge.  Chickasaw 
Bayou,  at  the  old  mouth  of  Yazoo  River,  and  at  the  present  mouth.  Tney  were  set 
with  zeros  at  Cairo  datum  to  read  the  elevation  of  the  water,  but  on  account  of  the 
rise  in  the  river  above  their  tops,  no  record  was  obtained  during  process  of  the  sur- 
vey. Because  of  this  high  stage  of  the  river,  when  the  work  reaclied  the  month 
shore  llneS  and  soundings  there  were  deferred  until  September,  1891,  when  a  party 
of  topo|p*aphers  and  a  leveler  went  to  the  mouth  and  supplied  the  omisaion,  while 
the  United  States  engineer  gauge  at  Kleinston  read  3  meters  (about  10  feet). 
Gauee  readings  were  obtained  at  the  time  at  the  railway  bridge  and  at  the  mouth  of 
Chickasaw  Bayou.    All  water-surface  elevations  obtained  are  given  in  Table  3. 

Tablet  3. — Waier-^urfaoe  elevaiionB  in  meUn* 

HIGH  WATBB. 


Bate. 

Vicksburg 
gauge. 

LoniBville, 
New  Or- 
leans and 

Texaa 
Kailway. 

Hebron's 
house. 

Long 
Lake. 

Month 

of  Steele 

Biayoa. 

Month 

of  Y.nzoo 

River. 

,1867 

1 

35.06 
34.06 
32. 81 
34.98 
35. 06 
35.06 
34.76 

30.34 
35.34 

35.90 
34.95 

1 

1 

May  2, 1874 

May  8, 1877 

33.96 

1 i 

November  20.  1882 

36.56 
36.26 
35. 9G 
35.91 

38.17 
35.87 
35.69 

1 

Jfovember  25,  1884 

i         1 

Anril  25. 1890 

35.41  j           'sS.'tO  J 35,'53 

April  24, 1891 

i           1 

LOW  WATER. 


November  17.  1891 

19.47 
20.74 
20.90 

21.03 
22.70 
22.83 

;! ! I 

November  27,  1891 

! 

-    •    ■•»»••••■• 

November  28,  1891 

Water  surface  during  survey. 


Date. 

Vicksbnrg 
gauge. 

Louisville, 
New  Or- 
leans and 

Texas 
Kailway. 

Mouth  of 

Chickasaw 

Bayoa. 

Head  of 
Old  Biver. 

Month 

of  Tacoo 

Kivor. 

November  10, 1890 

25.92 
25. 74 
25.31 
25.31 
26.56 
27.00 
27.81 
26.65 
25.98 

26.10 
25.99 

25.57* 

November  13, 1890 

November  17, 1890 

25.52 

November  19, 1800 

NovemlK'r24,  1890 

26.83 
27.24 

November  25, 1890 

December  4, 1890 

December  8, 1890 

. 

December  10, 1890 

•  ...... 
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Water  surface  hy  gaitge  readings. 


Date. 


Angost  25, 1891 

Aiuni8ta6,1891 

Anguat  27, 1891 

Aaga8t28,1891 

Angnat  29, 1891 

August  30, 1891 

Augnst  31, 1891 

September  1, 1891 

September  2, 1891 

September  3, 1891 

September  4, 1891 

September  5, 1891 

September  13, 1891 v 

September  14, 1891 

September  15, 1891 

September  16, 1891 

September  17, 1891 

September  18, 1891 


Yicksbnrg. 

I/OQinVille, 

New  Or- 
leans and 
Texas 
bridge. 

Mouth  of 

Chickasaw 

Bayon. 

Month  of 
Old  River. 

24.05 

24.86 
24.80 
24.87 
25.05 
25.34 
25.57 
25.69 
25.69 
25.60 
25.47 
25.27 
25.05 
24.00 
23.85 
23.  U8 
23.52 
23.34 
23.18 

24.81 
24.79 
24.85 
25.05 
25.33 
25.57 
25.69 
25.69 
25. 60 
25.47 
25. 28 
25.05 

24.20 

24.44 

24.82 

25.07 

25.34 

25.44 

25.43 

25.36 

25. 25 

25.05 

24.81 

23.77 

23.61 

23.39 

23.64 

23.21 

23.46 

23:00 

22.81 

Table  4  shows  oomparatiye  height  and  duration  of  high  water  on  Yicksbnrg  gange 
for  seyen  yean  before  and  after  the  completion  of  levees  on  the  Mississippi  River. 

Table  4. 


Years. 


Extreme 
high  water. 


1878 

1879 

1880 

1881 

1882 

1883 

1884....... 

Mean 


32.62 
32.17 
33.32 
32.86 
34.99 
33.47 
35.06 


33.49 


Number  of 

days  above 

29.27,  Cairo 

datum. 


185 
88 

154 

149 
215 
.162 
177 


161.4 


Number  of 

days  above 

32.32,  Cairo 

datum* 


# 

33 

0 

73 

93 

183 

88 

109 


82.7 


[Levees  in  Hissisaippi  oontinnons.] 


1887 

1888 

188» 

1890 

1881 

Heui 


33.03 
83.59 
33.75 
33.65 
80.61 
35.06 
34.76 


33.49 


53 

100 

93 

76 

57 

160 

125 


94.8 


24 
53 
60 
26 
0 
184 
87 


58^4 


Am  the  appropriation  was  37^  per  cent  less  than  the  survey  was  estimated  to  cost, 
no  borings  could  be  made.  Plate  1*  gives  the  results  of  borings  made  in  1871,  by  Cap- 
tdixiy  now  Lieutenant-Colonel,  Chas,  R.  Suter,  Corps  of  Engineers,  on  the  peninsula, 
now  Desoto  Island,  opposite  Vicksburg.  (Report  Chief  of  Engineers,  1872,  page  380.) 
Hi^^h- water  marks  were  placed  and  some  discharges  approximately  measured  during 
the  high  "water  of  1890.  Discharge  was^  measured  twice  during  the  progress  of  the 
snrvey  by  meana  of  the  current  meter.    All  results  obtainable  are  given  in  table  5. 

*  Plate  1  not  printed. 
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map  sheets  to  scale  1-10000,  with  a  title  sheet,  have  been  prepared,  wliich 
all  important  features  of  the  country  below  the  railway  bridge.  One  other 
shows  shore  lines  at  the  month  at  four  periods.  Also  an  index  chart  showing 
ve  positions  of  the  sheets,  and  a  sheet  showing  the  drainage  basin  of  Yazoo 
;  the  former  on  a  scale  of  1-40000,  and  the  latter  1-316800.  Four  profile 
\  with  cross-sections  have  been  prepared  showing  the  bottom  of  the  river  and 
banks,  also  fragments  of  the  levee  from  the  railway  bridge  to  the  mouth  of 
•  River.  Two  sheets  of  similar  character  from  the  mouth  of  Chickasaw  Bayou 
ssissippi  River  at  Kleinstou,  one  sheet  through  Thompson  Lake,  and  one 
and  a  half  from  the  "wrong  end  of  Old  River''  through  Lons:  Lake  to  the 
[»f  Lake  Centennial.  On  the  remainder  of  this  sheet  is  also  shown  the  high- 
slopes  from  all  data  obtainable,  and  a  comparison  of  cross-sections  on  Yazoo 
at  three  places  in  different  years.  One  profile  is  on  a  straight  line  from  the 
ng  end  of  Old  River"  to  Lake  Centennial.  On  this  sheet  is  a  graphic  repre- 
iion  of  the  results  given  in  Table  6» 

B  6. — Tazoo  Biverfrom  Louisvillef  New  Qrleatis  and  Texas  Bailway  bridge  to  mouth. 


«r», 
>uis- 
lew 
and 


2 

4 

6 

8 

LO 

12 

L3.9 

16 

18.5 

21 

21 

27 

28 

29.5 


Sectioiit. 


13  N,  12  N,  11 N,  and  10  N . 
9X,8N.7N,aiid6.N.... 
5N,4N;3N,and2N.... 

IN,  0,1, 2,  and  3 — 

4. 5, 6,  and? 

8, 9, 10,  and  11 

12, 13,  and  14 

15, 16. 17, 18,  and  19 

20. 21, 22, 23.  and  24 

25, 26. 27, 28,  and  29 

30, 31, 32, 33. 34,  and  35 

36. 37, 38, 39,  and  40 

7. 6, 5,  and  4 

3, 2,1,  and  0 


Mean 
width. 


-a 
a 


Mrs. 
290 
288 
248 
260 
278 
283 
293 
1,888 
1,008 
783 
595 
398 
271 
257 


Mrs. 
136 
141 
134 
134 
145 
141 
187 
156 
174 
201 
265 

i:;9 

76 
72 


Areas. 

Mean  ele- 
Tation  of — 

■^a 

h 

u 

^ 

.ar-i 

•low  wate 
1891. 

el  bottom. 

P 

"3  J. 

1 

1 

a 

hann 
cross 

n 

o 

O 

Sq. 

8q. 

Mrs. 

Mrt. 

Mrt. 

Mn. 

4,0U 

766 

14.7 

13.3 

4,021 

728 

14.4 

13.9 

3,888 

724 

14.3 

13.4 

3,771 

717 

13.1 

13.0 

4,248 

969 

12.8 

11.0 

4,328 

917 

13.4 

11.2 

4,521 

1,227 

10.5 

10.7 

12,576 

872 

17.4 

14.4 

8,856 

731 

14.8 

14.8 

9,352 

200 

19.9 

19.4 

7,936 

220 

19.6 

19.2 

4,894 

330 

17.1 

16.2 

8,494 

113 

19.0 

19.0 

8,409 

91 

19.3 

19.2 

Mean  elevation. 


Low  water. 


I 


Mr». 
16.3 
16.5 
16.2 
10.1 
15.5 
14.7 
13.8 
17.4 
16.5 
19.8 
19.8 
17.9 
19.1 
19.3 


Mr$. 
17.7 
17.0 
17.1 
16.2 
17.3 
16.9 
13.6 
20.4 
17.0 
20.3 
20.2 
18.8 
19.1 
19.4 


High  water. 


g 


te 


Mrt. 
22.1 
22.0 
21.0 
21.5 
20.8 
20.5 
20.4 
26.6 
26.7 
23.7 
22. 3 
22.7 
22.7 
22.3 


Mr*. 

2:j.5 

22. 5 
21.9 
21.5 
22.6 
22.7 
20. 2 
29.8 
27.2 
24.2 
22.7 
2:3. 6 
22.7 
22.4 


9  table  is  intended  to  show  the  relation  between  high  and  low  water  widths, 
elevation  of  bottom  of  the  river  along  the  channel,  and  average  elevations  of 
)d.  The  area  of  each  plotted  cross-section  was  measured  by  planimetev,  which 
id  by  the  width  gave  the  mean  depth  in  the  cross-section.  This  subtracted 
the  elevation  of  the  water  surface  that  was  taken  instrumentally  gave  the 
elevation  of  the  cross-section.  The  mean  of  all  sections  on  a  reach  deter- 
l  the  mean  elevation  at  the  cross-sections,  and  differences  between  this  and  tbe 
of  the  elevations  of  the  bottom  of  the  channel  at  the  sections  gave  the  amount 
id  was  on  an  average  above  the  bott9m  at  those  points.  This  difference  added 
average  elevation  of  tbe  bottom  of  the  channel  between  the  sections  gave  the 
ge  elevation  of  the  bed  of  the  river  over  that  reach.  This  method  is  adopted 
Be  the  bottom  of  a  river  is  in  holes  and  humps,  that  may  exchange  places  and 
differences  in  cross-sections  taken  at  different  periods,  wnen  in  fact  the  fill  and 
over  the  reach  balance  and  leave  the- average  elevation  of  the  bed  the  same, 
foregoing  covers  all  data  obtained  in  the  field,  and  I  believe  there  is  nothing 
bo  be  desired  except  the  borings  and  a  more  extended  observation  of  the  water- 
« slopes.  , 

information  on  the  subject  of  the  Yazoo,  the  earliest  I  am  able  to  find  is  from 
)me's  History  of  Mississippi.  He  quotes  from  the  Journal  of  an  officer  under 
Noailles,  on  the  expedition  in  1739  to  the  Chickasaw  Bluffs  to  punish  the  Chick- 
;ribe  of  Indiiuis  for  massacring  the  white  settlers  at  Fort  St.  Peter  on  the  Yazoo 
and  at  Natchez. 

.turday,  the  10th  of  October,  we  set  out  at  daybreak  and  dined  half  a  league 
he  mouth  of  the  *  Hy azous.'  This  river  appeared  to  me  to  run  toward  the  south- 
ttdging  from  its  mouth.    It  bears  the  name  of  several  nations  under  a  commou 
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appellation  who  formerly  resided  apon  its  banks,  and  are  now  greatly  le^nced,  owing 
to  continued  warfare  which  we  have  waged  against  them,  which  has  caused  them 
to  become  wandering  tribes.  This  river  extends  considerably  into  the  interior,  and 
might  have  brought  us  to  within  10  or  12  leagues  from  the  ^Chicachats/  butbeine 
unfortunately  difficult  of  navigation,  owin^  to  driftwood,  etc.,  we  were  compelled 
to  proeeed  on  our  course  -up  the  Mississippi.  At  7  in  the  evening  we  encamped  one 
and  one-fourth  leagues  beyond  it  on  the  right  bank  on  an  extremely  slimy  shore." 

As  the  *^  river  appeared  to  run  toward  the  southeast,  judging  from  its  month,"  it 
must  have  been  the  old  mouth  of  Yazoo  where  it  enters  what  is  now  called  Old 
River,  for  one  exploring  the  river  a  mile  or  so  above  the  mouth  would  see  it  bend  away 
to  the  southeast,  whereas  had  the  cut-off  then  taken  place  the  Y'azoo  would  have 
appeared  to  run  toward  the  northeast,  judging  from  its  mouth.    There  is  another 
consideration  that  leads  to  the  belief  that  this  Old  River  was  then  the  Mississippi. 
The  early  settlers  built  forts  on  hills  on  the  river  in  order  to  be  easily  reached  by 
means  of  thoir  boats,  and  to  be  more  easily  defended  in  case  of  attack,  hence  the 
Walnut  Hills  not  being  touched  by  the  river  at  that  time  they  ascended  the  Yazoo 
and  built  Fort  St.  Peter  on  Snvders  Bluflf.    At  some  later  date  the  cut-off  occntied 
and  the  lowland  in  front  of  tne  hills  on  which  Vicksburg  now  stands  was  swept 
away  by  the  river,  as  was  the  swamp  in  front  of  the  hills  below  the  city  by  the  cut- 
off in  1876.  In  1781  when  the  .Sj^aniards  came  up  the  river  they  found  the  blufis  jutting 
out  and  established  Fort  Nogales  just  south  of  the  Mint  Spring  Branch,  which  now 
runs  near  the  wall  around  the  national  cemetery.    It  is  safe  to  say  that  this  cut-off  took 
place  between  1739  and  1781.    Tlie  break  through  the  peninsula  was  iust  where  the  in- 
dentation appears  on  the  left  bank  of  Old  River  about  23.8  kilometers  below  the  present 
crossing  of  the  railway  bridge,  and  just  where  the  river  begins  to  get  narrower.    As 
is  usually  the  case  ill  a  cut-off  the  lower  end  of  Old  River  Wed  up,  thus  forcing 
Yazoo  River  to  flow  up  the  old  bed  of  the  Mississippi.    The  cut-off  enlarged  and  tlie 
Mississippi  moved  away  from  the  point  of  the  break,  cutting  away  on  the  west  bank 
and  tilling  on  the  east,  leaving  each  year  a  deposit  across  the  moutli  of  Y^azcm 
through  which  it  cut  its  bed.    This  movement  must  have  been  uniform  and  rapid 
for  a  distance  of  2,500  meters,  as  is  evidenced  by  the  regular  growth  of  timber  on  the 
right  bank  of  Yazoo.    There  must  have  then  been  a  period  of  little  change,  for  in 
1877  the  mouth  had  moved  down  only  900  meters  from  the  woods,  leaving  sk  bare  l»ar 
with  an  abrupt  bank  at  the  timber  line.    From  1877  to  1881  the  downward  move- 
ment was  800  meters;  and  to  1886  there  was  a  further  move  of  1,300  meters.     From 
that  date  to  1891  the  movement  has  been  more  a  shifting  of  position  than  progress 
downward. 

During  these  changes  the  Yazoo  has  entered  the  Mississippi  at  every  angle  leas 
than  90'^  down  to  its  present  angle  of  convergence,  and  the  same  hindrance  at  low 
stages  has  obtained  at  all  perio(£,  though  perhaps  to  a  somewhat  lesa  extent  of  late 
years.  The  angle  of  convergence,  then,  is  not  the  controlling  element.  Neither  is 
the  downward  movement  altogether  the  faetor  detc^rmining  the  conditioir,  for  thej« 
has  been  quite  as  much  trouble  at  low  water  since  1886  as  m  the  years  immediatel? 
preceding.  If  then  the  location  of  the  mouth  should  be  fixed  by  the  nee  of  dikes 
and  revetment,  preventing  the  Mississippi  caving  its  banks  and  moving  to  the  west, 
the  trouble  would  still  recur  whenever  there  was  a  sudden  fall  to  very  low  water  at 
Vicksburg,  because  of  the  shifting  of  the  position  of  the  channel  of  Yazoo  River 
after  each  high  water.  Any  attempt  to  fix  this  channel  by  means  of  jetties  would 
certainly  serve  to  direct  the  flow  of  the  Mississippi  against  its  opposite  side  and 
tend  to  force  it  away  from  the  Yazoo.  It  scarcely  needs  the  remark  that  efforts  to 
prevent  bank  caving  on  the  Mississippi  have  proved  costly  and  not  always  success- 
ful, even  where  there  were  no  dikes  to  contend  with,  and  what  it  would  cost  and 
how  much  of  success  would  be  achieved  is  a  problem  of  probabilities  in  which  the 
possibilities  are  infinite. 

With  the  Mississippi  fixed  and  the  jetties  built  at  the  mouth  of  Yazoo,  still  the 
lnterrui)tion  would  occur,  because  the  Mississippi,  like  all  silt- bearing  streams, 
builds  up  the  bank  on  a  bar  side  when  its  channel  is  stationary,  and  would  each  vear 
fill  in  between  the  jetties  coufining  the  Yazoo.  The  only  gain  then  would  be  that 
the  deposit  would  have  to  be  scoured  away  at  one  fixed  position,  just  aa  it  has  now 
to  be  at  some  uncertain  place.  Possibly  the  fill  between  the  jetties  wonld  not  b* 
much  if  their  tops  were  raised  above  high  water,  but  thev  would  then  act  still  more 
powerfully  to  force  the  Mississippi  away  to  the  west.  While  this  misjcht  be  bene- 
ficial, it  could  not  be  successful,  except  in  a  limited  way.         ' 

It  seems  incontrovertible  that  every  tributary  entering  a  considerablv  larzer 
silt-beanng  stream  on  the  bar  side  (».  e.,  slack^water  side),  will  have  its  month 
periodically  closed  by  sudden  fall  in  the  main  stream  at  low  water,  while  on  the 
other  hand  if  It  enters  on  the  bend  side  (»  e,,  channel  side),  it  will  not  have  its  mouth 
Vu^r\^^vix^^  ^^^  ?."^y  \^  exceptional  instances.  In  theory  this  is  substantiated  by 
J^^^f^l^^^i"  continual  building  up  on  the  bar  side  of  the  main  river  in  one  eaa^ 
and  m  the  other  the  condition  of  sUbility  with  no  fiU  on  the  bend  side,  where  wh^i- 
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ever  material  is  brought  by  the  separate  streams  is  carried  away  by  them  combined, 
or,  if  the-coAditioii  is  nnstablc,  caviug  is  going  on  and  the  month  of  the  tributary  is 
continually  moved  back  upstream  to  deeper  water.  On  account  of  the  lack  of  record 
of  conditions  at  the  mouths  of  the  tributaries  of  the  Mississippi  I  am  not  able  to  prove 
tba  proposition  by  facts  from  that  stream,  and  there  are  no  available  accurate  data 
on  the  subject  from  other  rivers.  What  has  been  stated  concerning  the  Yazoo  may  be 
cited  as  an  example  on  one  side,  and  all  things  tend  to  show  that  at  an  early  period 
the  mouth  of  Red  River  was  an  instance  on  the  other.  When  the  channel  of  the 
Mississippi  changed  apd  made  a  tow-head  opposite  the  point  of  what  is  now  Turn- 
bull  Island^  that  is  made  the  mouth  the  slack-water  side,  navigation  became  sub- 
ject to  periodic  interruptions.  This  is  well  borne  out  by  the  logical  inference  ot 
what  occurred:  I^irst,  when  the  Mississippi  cut  into  Red  River  the  mouth  of  the 
latter  was  necessarily  on  the  channel  side  of  tht)  former.  The  Mississippi  did  not 
continue  to  move  across  Red  River,  for  the  main  bank  line  of  Old  River  is  now  not 
far  west  of  the  Red  River,  hence  the  mouth  continned  to  be  at  or  near  the  deep  chan- 
nel ;  later  the  tow-head  formed  and  the  channel  moved  away.  From  the  earliest 
times  to  a  late  day  the  navigation  was  good  and  the  trouble  began  in  recent  years. 
It  is  fair  to  assume  that  the  good  navigation  was  coexistent  with  the  early  condi- 
tion, and  the  change  in  navigation  accompanied  change  in  the*  conditions.  The  iirst 
recorded  evidence  on  this  point,  however,  is  from  the  journal  of  the  same  oftle^jr  pre- 
viously quoted  :  "  On  the  19th  of  September  we  proceeded  at  break,  of  day,  and  at 
.7  o'clock  had  reached  the  entrance  of  Red  River.  The  mouth  of  this  stream  is  large 
and  fine  and  extends  towards  the  north.'' 

The  next  testimony  at  hand  is  from  the  report  in  1860  of  >Ir.  J.  K.  Duncan,  one 
time  Chief  State  Engineer  of  Louisiana:  '^Such  had  probably  been  the  condition  of 
these  rivers  for  ages,  and  this  was  their  condition  and  their  several  relations  at  the 
time  they  were  first  discovered  by  the  Europeans,  and  thence  up  to  the  year  1831, 
when  oar  troubles  regarding  navigation  began  to  be  really  serious.''  A  map,  Ap- 
pendix G,  PL  IV,  published  by  the  Mississippi  River  Commission  iu  theit  report, 
elated  December 21, 1883,  shows  the  bank  line  in  that  neighborhood  in  1840  and  in 
1851.  From  the  configuration  of  the  bank  the  mouth  of  the  river  must  have  been 
ill  1810  very  near  where  the  Mississippi  channel  crosses  to  the  right  shore,  and  as 
the  head  of  the  point  had  washed  off  in  1851,  as  represented  by  the  lines  for  that 
year,  the  current  at  some  time  intervening  must  have  swung  away,  and  the  Missis- 
sippi made  the  tow'head  previously  mentioned.  The  present  mouth  of  Red  River 
in  not  a  fair  case  by  which  to  try  the  rule,  because  though  it  enters  the  Mississippi 
near  the  head  of  a  caving  bend,  there  are  other  disorganizing  conditions  which 
obscure  the  relation  between  cause  and  effect.  It  may  be  observed  though  that  the 
obstruction  to  navigation  now  is  not  at  the  mouth,  but  far  up  in  Old  River. 

From  a  map  in  the  Physics  and  Hydraulics  of  the  Mississippi  River  it  appears  that 
the  mouth  of  White  River,  where  there  has  never  been  any  serious  interruption  to 
navigation,  was  on  the  channel  side  even  at  that  date,  while  the  old  mouth  of  the 
Arkansas,  which  was  closed  at  nearly  every  low  water,  was  on  the  slack-water  side. 

There  is  yet  another  consideration  to  be  taken  into  account.  From  the  old  mouth 
of  Yazoo  River  to  its  present  mouth,  a  distance  of  15.5  kilometers,  the  average  ele- 
vation of  the  bpttom  of  the  channel  is  only  0.8  meter  below  the  elevation  of  extreme 
low  water  at  Vicksburg,  and  in  this  distance  there  are  8  kilometers  in  which  the 
channel  bottom,  at  time  of  survey,  averaged  from  0.1  to  1.8  meters  above  that  water 
surface.  ITiis  reach  would  all  require  to  be  dredged  if  a  deep  outlet  should  be  made 
at  the  mouth  of  Yazoo,  or  else  the  shallow  water  would  but  be  moved  back  up  the 
river.  It  would  either  be  necessary  to  move  probably  706,600  cubic  meters  to  insure 
Sk  channel  1  meter  deep  and  60  meters  wide  at  extreme  low  water,  or  the  building  of 
jetties  to  confine  the  channel  all  along  to  cause  scour.  The  amount  to  be  dredged  is 
stated  as  probable,  because  the  bottom  is  changeable,  and  even  if  the  channel  should 
be  once  completed  it  would  be  liable  to  fill  up  by  slipping  in  or  silting.  If  jetties 
were  built  up  to  high-water  mark  the  river  would  certainly  excavate  its  own  bed, 
for  wherever  C9nfined  it  has  a  deep  channel,  when  not  hindered  by  renewed  deposit. 
Opposite  the  old  mouth  of  Yazoo  the  bar  on  the  point  tailed  down  the  Mississippi 
hefore  the  cut-off,  but  now  the  tail  turns  the  other  way.  The  Yazoo  turned  that  bar 
over,  and  the  current  of  the  river  there  is  strong  enough  before  it  loses  its  energy  by 
dissipation  to  dig  a  deep  hole  in  the  bottom  of  Old  River. 

The  channel  could  be  confined  by  jetties  from  one  or  both  sides,  or  a  longitudinal 
jetty  the  whole  way  and  a  levee  on  the  bank  nearest  the  Mississippi. 
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To  sum  ap  the  cost  of  improving  the  present  mouth,  the  following  work  should  be 
taken  into  the  acqouut : 

Fixing  the  west  bank  of  the  Mississippi  River  for  1,600  meters  above  and 
below  the  mouth  of  Yazoo  River,  3,200  meters,  at  $141.90  per  meter  * $454, 080 

Jetties  to  exclude  waters  of  the  Mississippi  and  confine  the  waters  of  Yazoo, 
from  end  of  timber  line  to  deep  water,  3.2  kilometers  on  ri^ht  bank  and 
2.7  kilometers  on  left,  1,342,625  cubic  meters  of  willow  jetties  at  35  cents      469, 919 

Same  covered  with  rock  0.25  meter  deep,  91,400  cubic  meters  at  $1.50 137, 100 

Dike  from  head  of  jetty  on  left  side  to  head  of  Old  River,  12,800  meters 
at  $50 640,000 

Levees  from  head  of  jetty  on  right  bank  to  head  of  Old  River,  1,299,3^ 
cubic  meters  at  20  cents 259, 865 

Add  10  per  cent  for  engineering  and  contingencies 196, 096 

Total 2,157,060 

To  provide  a  new  mouth  for  Yazoo  River  through  "  Chickasaw  Bayou  or  otfierwiae," 
some  canal  would  be  i^ecessary  irom  the  river  to  Lake  Centennial,  as  that  is  the  only 
way  in  which  the  river  could  be  brought  to  the  Mississijipi  to  enter  upon  tiie  bend 
side.  If  the  Yasoo  emptied  into  the  Mississippi  at  Kleinston  its  mouth  would  re- 
main unobstructed.  The  fill  in  the  old  bod  of  the  Mississippi  from  Kleinston  back  t4>  De 
Soto  Island  was  due  to  the  channel  being  over  against  Delta  Point.  That  side  was  the 
concave  side  of  the  river,  and  the  channel  position  there  was  abnormal,  being  due  to 
the  steep  slope  caused  by  the  cut-off  of  1876.  When  Delta  Point  was  revetted  by  the 
United  States  and  the  caving  stopped,  time  was  allowed  for  the  river  to  attain  its 
normal  slope.  As  this  came  about  the  centrifugal  force  tended  to  make  the  channel 
cross  to  the  convex  side  of  the  river.  As  time  goes  on  the  channel  will  move  more 
and  more  to  the  Kleinston  shore  and  leave  the  end  of  Delta  Point.  The  fill  referred 
to  was  rapid  while  the  channel  moved  away,  and  has  been  less  and  less  as  the  river 
moved-  back.  Local  conditions  may  produce  eddies  and  cause  fill,  but  only  over  a 
limited  area  subject  to  control. 

Table  7  gives  the  excavation  necessary  to  cut  a  canal  by  several  routes  to  planes 
corresponding  to  zero  and  two  meters  below  on  the  Vicksburg  gauge;  the  canal  to 
be  30  meters  wide  on  the  bottom  and  having  side  slopes  2  to  1. 

Table  7. — Amount  of  excavation  necessary  to  provide  a  nao  month  for  ike  Yazoo  Birtr 

through  Chickasaw  Bayou,  or  oilierwise. 


Boute  by— 

ChioKaflaw  Bayou 

Thompson  Lake 

Old  Iliver  and  Long  Lake. . . 
Straight  line  from  Old  Kiver 

Chickasaw  Bayou 

Thompson  Lake 

Old  Biver  and  Long  Lake. . . 
Straight  line  from  Old  River 


Grade 
at  head. 


Meters. 
21.00 
21.00 
21.00 
2L00 
19.00 
19.00 
19.00 
19.00 


Distance 
in  kilo> 
meters. 


9.620 
10. 420 
9.015 
4.000 
9.870 
10.670 
9.070 
4.600 


Excavation. 


Cub.  mr». 
8,739.145 
4,287,317 
2,582,770 
2, 561, 760 
5, 492, 295 
6. 707, 845 
3, 471, 802 
3,408,705 


Exca  ration 

in  Lake 
Centennial 
and  canal. 


Cub.  mr». 
334.320 
334,320 
334, 320 
334, 320 
675, 140 
675, 140 
675,140^ 
675, 140     i 


Total  ezca- 
Tation. 


Fan  of 
bottom. 


Ouh.  mr9. 
4,073.465 
4, 621, 637 
2, 917,  090 
2.896,0M> 
«,  167,  435 

4, 090,  OlHI 
4,063,845 


1 
1 
1 
1 
1 
1 
1 
1 


Table  8  gives  high-water  elevations  and  slopes  by  Chickasaw  Bayon  roate  and  Old 
Kiver  rout-e.  The  slope  through  the  former  at  time  of  high  water  would  probably 
produce  a  mean  velocity  of  1.553  meters  and  a  discharge  of  1,400  cubic  meters  per 
second  in  the  canal  cut  to  zero,  and  1.635  meters  velocity  and  1,780  cnbic  metcn 
discharge  in  the  canal  2  meters  below  zero.  On  the  Old  Kiver  route  the  velocities 
would  be  about  1.766  and  1.859  meters,  and  discharge  1,590  cubic  meters  and  2,Q2V 
cubic  meters,  respectively,  in  the  canal  cut  to  the  two  planes. 

*  Cost  calculated  from  work  at  Greenville,  Miss.,  Report  Chief  of  Engineers,  1890, 
page  3248.  Cost  per  mile  of  completed  work  $227,040.  Brush  per  cord  $1^^.  8toiie 
per  ton  $1.50. 
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Table  8. — Elevations  and  high-water  slopes f  Yazoo  Bivef* 
THROUGH  CHICKASAW  BAYOXJ. 


Place. 


XioniflTllle,  Kew  Orleana  and  Texas  bridge 

Moatli  of  Chickasaw 

Hebron  'a  house 

ICcKuttLake 

LAke  Centennial 

Mouth  of  Chickasaw  to  Centennial  Lake  . 


Distance. 


-  0 
6,500 
2,145 
3,385 
2,5«0 
8,090 


High  water,  1890. 


Eleya- 
tion. 


Meters. 
35.96 
35.86 
35.69 
35.43 
35.06 


Slope. 


Meter. 


0. 000015 
0.000079 
0.000077 
0.000145 
0.000009 


THROUGH  OLD  RIVER. 


Month  of  Chickasaw 

Head  of  Old  River 

'Wrone  End 

Long  Lake 

Lake  Centmmial 

Wrong  End  to  Lake  Centennial 


6,500 

85.86 

13,800 

35.68 

17,300 

35.65 

20,200 

35.41 

22,000 

35.06 

4,600 

0.000025 
0.000009 
0.000083 
0.000194 
0.000128 


It  would  be  necessary  to  close  ''West  Pass/'  the  present  outlet  of  Lake  Centen- 
nial, and  place  some  revetment  to  prevent  the  reesoape  of  water  there  rather  than 
at  Kleinston. 

It  might  become  advisable  to  place  a  sill  across  Yazoo  River  below  the  head  of  the 
canal  to  force  an  increased  discharge  through  the  cut.  The  route  by  Chickasaw 
Bayou  is  least  advisable,  because  of  the  ^reat  excess  in  excavation,  and  being 
longer  the  dredging  would  be  more  expensive.  The  cut  itself  is  longer,  and  the 
fall  about  the  same  as  by  Old  River;  but  the  shortening  from  Yazoo  River  to 
Kleinston  is  much  greater,  hence  more  likely  to  produce  change  in  the  regimen  of 
Yazoo.  More  land  and  of  greater  value  would  be  taken,  wifch  the  question  of  land 
damages  augmented.  There  is  one  very  favorable  feature  in  this  route  that  possibly 
should  outweigh  all  against  it,  to  wit :  From  Yazoo  River  to  the  hea4  of  Lake  Cen- 
tennial the  width  of  channel  would  be  self-adjusted  to  accord  with  the  depth,  and 
the  depth  would  be  more  likely  to  remain  permanent. 

Through  Old  River  on  the  other  route,  and  through  Lake  Centennial,  which  is. 
conunon  to  both  routes,  the  channel  would  without  doubt  be  subject  to  influences 
nearly  identical  with  those  which  exist  in  Yazoo  River  between  its  old  aud  its  present 
mouth;  and^without  contraction  works  to  lessen  the  high-water  width,  it  would  do 
aa  that  river  did-=-fill  nn.  In  his  work  on  canal  and  river  engineering  David  Ste- 
venson rematks  that  in  all  river  improvements  scour  is  an  effect  which  should  be  fully 
taken  into  consideration  by  the  engineer,  especially  in  forming  estimates,  and  gives 
a  profile  to  show  its  importance  in  the  improvement  of  the  river  Lune.  By  dredgint^ 
tlie  upper  shoals  in  that  river  the  whole  lower  part  was  deepened  by  the  natural 
sconr  without  entailing  any  expense  in  its  removal.  Whether  m  this  case  the  scour 
on  one  part  would  offset  the  fill  on  the  other  is  largely  a  matter  of  surmise,  because 
of  the  absence  of  exact  data,  which  could  only  be  obtained  by  numerous  borings  and 
detail  measurements. 

The  following  items  enter  in  the  cost  of  either  route : 

I>ike  across  Yazoo  River,  497  meters,  at  $50 $24, 850 

Mattress  across  West  Pass,  120,000  square  meters,  at  30  cents 36, 000 

Diice  across  Lake  Centennial  from  De  Soto  Island,  1,000  meters,  at  $50. . .  50, 000 
Dredging  in  Lake  Centennial  to  plane  2  meters  below  zero,  675,140  cubic 

meters,  at  17  cents 114, 774 

Add  10  per  cent  for  engineering  and  contingencies 22,563 

248,187 

By  Chickasaw  Bayou  route : 

Excavation  to  plane  2  meters  below  zero,  5,500,000  cubic  meters,  at 

23  cents 1,265,000 

Land,  493.5  hectares,  at  $200 98,700 

Add  10  per  cent  for  engineering  and  contingencies 136, 370 

1, 748, 257 
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By  Chickasaw  Bayou  route — Continued. 

Should  it  prove  necessary  to  confine  the  channel  through  Lake  Cen- 
tennial, add  4,700  meters  of  dike,  at$50 $235,000 

Total 1,983,257 

By  Old  River  route  : 

Work  common  to  hoth  routes 348, 187 

Excavating  to  a  plane  2  meters  below  zero^  3,40'.),000  cubic  meters,  at 

20  cents 681,8^0 

Land,  IbO  hectares,  at  $100 , 18,000 

Clearing  and  grubbing  30  hectares  for  canal,  at  $1,000 30, 000 

Add  10  per  cent  for  engineering  and  contingencies 72j  980 

1,050,9^ 
Should  it  prove  necessary  to  confine  channel  in  Old  River  and  Lake 
Centennial,  add  8,700  meters  dike,  at  $50 435,000 

Total 1,485,967 

In  conclusion,  it  should  be  clearly  borne  in  mind  that  the  estimates  are  at  best 
only  approximations.  They  are  bas^  on  such  information  as  coold  be  gathere<{  in 
a  humod  survey,  which,  however  accurate,  lacks  detail  needful  to  make  it  worth 
while  to  enter  into  a  searching  examination  by  use  of  applied  mathematics.  Before 
so  large  an  expenditure  should  commence  prudence  should  dictate  a  thorough  inves- 
ti;;ation  to  develop  as  largely  as  possible  the  facts  and  profound  study  to  determine 
their  efiect.  Works  of  this  character  are  in  a  measure  necessarily  tentative,  becanse 
numberless  physical  causes  have  not  yet  been  assigned  any  weight  in  the  mathe- 
matics of  eugineers;  but  that  is  no  excuse  for  mistakes  which  are  due  to  want  of 
investigation  of  the  conditions  and  to  utter  ignorance  of  and  failure  to  apply  known 
laws  to  determine  effects  that  would  be  plaiiuy  discernible  by  the  aid  or  the  light 
of  engineering  science. 

To  the  assistants,  and  especially  to  Assistant  Engineer  T.  C.  Thomias,  much  credit 
is  due  for  earnest  and  intelligent  work. 

Very  respectfully,  your  obedient  servant, 

H.  M.  Makshajll, 
A9si9iaHt  Kmgimttr, 

Capt.  J.  H.  WlLLARD, 

Corps  of  Engineers. 

Should  the  bill  now  before  Congress  become  a  law,  it  is  proposed  to 
expend  so  much  of  the  first  appropriation  for  diverting  the  Yazoo  Sys- 
tem as  may  be  necessary  in  developing  the  map  of  the  route  select^,' to 
determine  the  boundaries  and  ownership  of  the  lands  that  may  b«*  re- 
fjuired  for  the  right  of  way,  and  for  the  levees  that  will  be  needed  to 
])revent  overflow  by  bac*kwater  over  the  left  bank  of  Yazoo  River  from 
Cliickasaw  Bayou  parallel  to  the  rout-e  through  Old  River  into  Lake 
Centennial;  to  make  borings  along  the  line  of  the  land  cutting,  ami  gvi 
accurate  levels  over  the  right  of  way  and  accurate  soundings  in  Old 
liiver,  Lake  Centennial,  and  the  old  Mississippi  River  channel  and 
basin  in  front  of  Vicksburg,  for  the  purpose  of  final  estimates. 

After  the  right  of  way  shall  have  been  purchased,  or  an  option  ob 
taincd  for  the  lands  covering  it,  report  will  be  made  with  full  informs^ 
tion  to  i)rovidc  for  carrying  on  the  work  to  completion  under  continuing 
c  infracts. 

Should  the  amount  in  the  present  bill  be  appropriated,  the  estimates 
given  in  the  foregoing  report  will  be  $1,425,000. 

For  Yazoo  Kiver  proper,  I  repeat  the  recommendations  contained  in 
my  hist  report  (Report  Chief  of  Engineers,  1891,  page  1997),  for  repair- 
ing iron  deck  and  providing  new  boilers  for  the  snag  boat  Meig^^  the 
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coBstrnction  of  a  flatboat  with  steam  hoisting  engine  and  sliears,  re- 
building the  hull  of  the  pumping  dredge,  and  the  establishment  and 
maintenanee  of  a  system  of  water  gauges. 

■ 

t)etmled  estimates  for  fiscal  year  1894. 

For  diyertin^  the  Yazoo  System,  with  x)rovi8lou  for  completing  the  work 

by  contiDuing  contracts. ....... ^ $750, 000 


Repairing  snag  boat  MeHqs ■. 4, 000 

Services  of  snag  boat.... ^ * 18,000 

For  flatboat  with  steam  power. 3, 000 

Services  of  same 7,000 

New  huU  for  dredge *. 3,000 

Services  of  dredge * 2,000 

£8tablishing  and  maintaining  gauges 1, 500 

^Expenses  oflevelinp,  monnmeuts,  etc 3, 500 

Omce  expenses,  incidental  repairs,  tools,  outfit,  and  contingencies 3, 000 


Total  for  Tazoo  proper 45,000 

Money  statement 

July  1, 1891,  balance  unexpended $13, 343. 97 

^iine  30, 1892,  amount  expended  during  fiscal  year 10, 263. 40 


July  1, 1892,  balance  unexpended 3,080.57 

July  1, 1892,  outstanding  liabilities .y 7.33 


July  1,1892,  balance  available 3,073.24 

Amount  appropriated  by  act  approved  July  13,  1892 20, 000. 00 


Amount  available  for  fiscal  year  ending  June  30,  1893 23, 073. 24 


{Amounts  that  can  be  profitably  expended  in  fiscal  year  ending  J  un(^  30, 181)4 : 
For  diverting  Yazoo  River  System $750,000 
For  continuing  work  on  Yazoo  River  proper 45, 000 

Submitted  in  compliance  with  requirements  of  sections  2  ot  river  and 
harbor  acts  of  1866  and  1867. 

The  amounts  expended  during  the  fiscal  year  ending  June  30,  1892,  and  the  bal- 
ances unexpended  July  1, 1892,  are  as  follows : 


"FoT  gencTiil  iiuprovement,  caro  of  plant,  et<j , 

ITor  pampins:  drcdffe-boat 

For  aarvey  below  LoaUville,  New  Orloans,  and  Texas  Railway  Briclge 


Total 


£xpende<l 

during 

year. 


$9, 704. 95 
202. 99  ' 
355. 40 

10, 203. 4U 


Balances 
unexponde<l. 


$690. 35 

2, 387. 99 

!!.  23 

3, 080. 57 


COMMERCIAL  STATISTICS. 


For  a  period  of  sixty  days  during  the  past  year  navigation  from  Vicksbiirg  was 
suspended  on  account  of  the  mouth  of  the  river  being  closed.  With  the  mouth  open 
the  river  ia  navigable  its  entire  length  the  year  round. 
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List  of  steamboats  that  navigated  Yazoo  River  in  fiscal  year  ISOS, 


Name. 


ClMB. 


a 
s 

e 

H 


Birdie  Balky  ...^  Stern  wheel  . .  '109. 74 


Blanks  Com  well . 
LakeCitv 


-do 232.40 

i 
.do 35.80 


John  r.  Allen ' do 

Ike  Bouhani ! do 


133.90 

78.52 

Addle  E.  Faison  J.. .  do 241. 50 

J.B.O'Brien \  Tug 1  44.49 


Feet. 


Fe€t. 


lll.o:    22.0 


LizKie  B. 
JoeSeay. 


Hibemia 


do 
do 


6.00 
27.74 


140.0 
75.0 

ftO.2 

93.4 

135.0 
70.8 


76.0 


Stemwkeel.  157.06   135.0 


Dyersbarg do , 

Gamma i do 


General  Mile8 

HUlCity 

Now  Idea 


-do 

.do 

do 


Eacket ! do 

Joe Tug  . 


Huston    Combs, 
No.  2. 


H.  M.  Townsend 


St«m  wheel 


. ...do  .... 


73.08 
44.32 

72.45 

00. 00 

146. 10 

52.  84 
18.07 

95.06 


93.0 
84.0 

05.2 

95.0 

125.0 

99.0 
44.5 

98.0 


89.70  116.7 


Feet. 


Draft. 


3 


Ft.in. 


•3 
5 


29.0 
16.6 

I 

24.0 

l&O 

30.6 
15.2 


16.0 

25.0 

16.4 
18.4 

17.3 

22.0 

26.0 

16.2 
10.0 


3.5:  1    1 
4.6  2    4 


4.6 
4.2 


1    4 

1    8 


3.6  1    8 

I 
4.9  2    2 
7.0 


0.0 


6  0 

7  0 


4.0  2    0 


3.0  1    6 
4.3  2    6 


2.1 

4.5 
4.0 


1    3 

1  6 

2  0 


3.6:  1  10 
4.0.  5    6 


22. 0      3. 4 


18.01      3.1 


Ft.in 
4    0 

6    2 

3    2 


Between— 


u 

4> 


4 
3 


0 
6 


6    0 


5  0 

8  0 

4  6 

3  0 

4  0 

3  2 

4  0 

4  0 

3  6 

5  9 


Yazoo  City  and 

Belzona. 
VicksboK  and 

Greenwood. 
Yazoo  City  and 

Sunflower  Birer. 
Greenwood  and 

Yazoo  City. 
Yickaborff  and 

Greenwood. 

...do 

Natohes  and  An- 
thony Ferry. 
Natc'hez  and 

mouth  of  Yazoo. 
Yickaburg   and 

ColdwaterRiver. 
Vicksbnrg  and 

Tallahatchee 

Rirer. 
Vicksbnrg  and 

Greenwood. 
Vicksbarg  and 
,    Yazoo  City. 
Not  reportea. ..... 

Yazoo    City    and 

L' Argent. 
Yazoo   City    and 

Belzona. 
Vicksbnrg    and 

Snnflower  River. 
Vicksburg    and 

Greenwood. 

...do 

Vickrburg  and 

various  pointa, 

towing  timber. 
NewOrleana  and 

Tallahatchee 

River,  with  four 

bargeA. 
NewOrleana  and 

ColdwaterSiver. 


144  3s »» 
32'     7« 

105      Tin 
10       102 


24 

35 
1 

I 

3; 


»i 

330 


100 


30|      200 


40 


122i      24 

I 
40,      9i« 


45 

1 

i 

i;. 

18 


^ 


Summary  oj  commerce  reported. 


Articles. 


1891-^92. 


1890.'91. 


Cotton 

Cotton  seed 

Hides  and  skins 

Live  stock , 

Luml)er , 

Staves -. 

Provisions 

G  rain ^ 

Saw  loM , 

Hiscellaneons 

Total  freight  for  Yazoo  projwr 

To  which  shonla  be  added  the  commerce  of  Tallahatchee  River,  Tohiila  Lake, 
Big  Sunflower  Kiver,  and  Steele  Bayou,  which  was  brought  out  through 
Yazoo  River 

Total  Yazoo  River  and  tributaries ..- 

Estimated  value 


Ton9. 

15,653 

16,  570 

19 

124 

3.318 

6,864 

•  10,  502 

12,531 

i5,ooa 

12,624 


03,205 


116.021 


200,226  I 


Toiu. 

13.754 

12, 5» 

14 

«) 

3,«» 

1.3» 

9,030 

ILOM 
3,149 

10,519 

64.690 


97.568 
161.0$ 


(7,351,500 


(6,315,23 
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The  Georgia  Pacific  Division  of  the  Richmond  and  Danville  Railroad  crosses  Yazoo 
River  at  Fort  Loring,  5  miles  below  Greenwood,  and  the  Louisville,  New  Orleans 
and  Texas  Railway  crosses  about  15  miles  above  the  month.  The  latter  road  has  a 
branch  from  Clarksdale  to  Minter  City  oif  the  Tallahatohee,  which  will  be  extended 
down  the  stream  to  Greenwood.  The  Yazoo  branch  of  the  Illinois  Central  Railroad, 
from  Parsons,  on  the  Yallabnsha,  to  Jackson,  Miss.,  runs  parallel  to  the  river,  touch- 
ing at  Greenwood,  Sidon,  Tchala,  and  Yazoo  City,  and  has  a  tap  line  from  Tchula  to 
the  main  line  at  Dnrant. 


V  II. 

IMPROVEMENT  OF  TCHULA  LAKE,  MISSIS8IPPL 

Tchula  Lake  or  Biver  is  the  name  given  to  the  east  and  narrowest 
channel  of  Yazoo  Biver,  where  it  divides  in  passing  Honey  Island.  It 
is  wholly  within  Holmes  Connty,  Miss.,  and  is  abont  60  miles  long. 
Honey  Island  is  about  100  miles  above  the  mouth  of  Y§,zoo  Biver,  and 
feilile  plantations  join  each  other  along  its  banks,  their  annual  product 
being  estimated  at  about  20,000  bales  of  cotton.  When  the  water  is 
high  enough  to  cross  the  bars  the  Yazoo  and  Tallahatchee  steamboats 
make  trips  through  the  lake. 

In  accordance  with  the  requirements  of  river  and  harbor  act  of  March 
3, 1879,  an  examination  of  the  lake  was  made  that  year  with  a  view  to 
its  improvement,  and  the  principal  obstructions  to  navigation  were 
found  to  be  snags  and  logs  in  the  lower  part  and  leaning  timber  and 
shore  snags  along  both  banks  from  the  head  to  the  foot  of  the  island. 
The  project  contemplated  removing  these  obstructions  to  permit  light- 
draft  boats  to  enter  the  lake  earlier  in  the  season,  and  the  estimated 
cost  was  $10,000,  if  all  the  work  should  be  done  in  one  low-water  sea- 
son. (Beport  Chief  of  Engineers,  1880,  pages  1350, 1351.)  The  work 
is  of  such  nature  that  it  must  be  gone  over  to  remove  obstructions  that 
are  added  from  time  to  time. 

The  appropriations  have  been  as  follows : 

By  act  of— 

March  3, 1881 $3,000 

AnffU8t2.1882 2,500 

Jnly  5,1884 1,500 

August  5, 1886 2,000 

August  11, 1888 3,000 

September  19, 1890 8,000 

Total 15,000 

Operations  upon  this  improvement  have  been  conducted  by  hired 
labor.  Work  was  commenced  at  the  head  of  the  lake  July  10,  1881, 
and  carried  downstream  to  the  foot,  where  it  was  suspended  Septem- 
ber 8, 1881^  and  consisted  of  cutting  and  girdling  leaning  timber  and 
removing  the  worst  snags.  Operations  were  resumed  at  the  month 
September  1,  1882,  and  carried  up  to  the  head  of  the  lake  and  sus- 
pended the  middle  of  November,  1882.  Notliing  was  done  the  follow- 
ing season,  as  no  funds  were  available,  but  December  22,  1884,  work 
was  resumed  at  the  head  of  the  lake  and  carried  down  to  the  foot  and 
suspended  February  11, 1885.  The  next  work  was  done  by  the  United 
States  snag-boat  if ei^«,  which  was  employed  December  19-^5, 1886,  and 
April  11-30, 1887,  in  removing  the  heavier  obstructions  and  clearing  a 
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good  navigable  channel  90  feet  wide  for  a  distance  of  44  miles.  Febrnary 
1-19, 1889,  the  Meigs  was  employed  again,  and  worked  from  the  foot 
to  the^head  of  the  lake  and  back,  Removing  the  heavier  obstructions, 
after  which  operations  were  suspended  until  the  wat^er  should  fall  suffi- 
ciently for  a  chopping  party  to  commence  clearing  the  banks,  but  as  a 
favorable  opportunity  for  the  advantageous  expenditure  of  the  small 
balance  available  was  not  presented  during  the  following  season  noth- 
ing was  done  until  December  10, 1890,  when  the  Meigs  was  used  for  the 
succeeding'ten  days  in  removing  snags,  tree  slides,  etc.,  from  the  chan- 
nel. 

.The  work  of  chopping  parties  and  the  snag  boat  from  1881  to  1890 
resulted  in  clearing  the  greater  portion  of  the  leaning  timber  from  the 
banks  and  in  the  removal  of  the  main  obstructions  from  the  channel^ 
giving  greater  safety  to  the  passage  of  steamboats  through  the  lake. 
The  main  work  then  remaining  to  be  done  consisted  of  clearing  the 
,  new  growth  of  trees  and  brush  from  the  banks.  The  brush  grew  so 
rapidly  and  to  such  extent,  that  in  many  places  the  clear  channel 
scarcely  exceeded  50  feet  in  width,  impeding  passing  vessels  and  catch- 
ing drift. 

For  the  removal  of  these  obstructions  operations  during  the  fiscal 
year  1892  were  as  follows: 

After  suspending  work  on  bayous  Rondoway  and  Vidal,  the  chop- 
ping party  which  had  been  employed  on  that  improvement  was  trans- 
ferred to  Tchula  Lake.  THe  quarter  boat  and  outfit  were  towed  by 
the  United  States  snag  boat  Florence  to  the  head  of  the  lake,  where 
work  was  commenced  August  18, 1891,  and  carried  down  to  Dunbar- 
ton,  about  15  miles  above  the  mouth,  where  it  was  suspended  Decem- 
ber 16, 1891,  the  available  funds  being  exhausted.  During  the  greater 
portion  of  the  time  the  stage  of  water  was  very  low,  and  effective  work 
was  done.  Operations  consisted  of  clearing  the  brush,  cutting  shore 
snags  and  logs,  felling  and  girdling  leaning  timber  along  both  banks, 
and  removing  snags  from  the  channel  as  far  as  practicable.  The  brush 
was  well  cleared,  and  stumps  of  felled  trees  were  destroyed  wherever 
there  was  a  probability  of  their  being  dangerous  to  boats.  The  work 
was  carried  on  under  the  supervision  of  Overseer  William  V.  Hall, 
\^ho  reported  the  following  summary  of  the  four  months'  operations: 

Square  yards  bmah  and  willows  cut 96,735 

Logs  and  shore  snags  removed 2,743 

Leaning  trees  oat 1,833 

Leaning  trees  topped 79 

Trees  girdled 1^624 

Snags  removed  from  channel 340 

The  work  in  this  stream  has  resulted  in  giving  greater  Base  and  safety 
to  the  passage  of  boats,  but  the  period  of  navigation  has  not  been  pro- 
longed ;  in  fact,  it  is  reported  that  the  bars  at  the  head  of  the  lake  and 
below  Marcella  to  the  mouth  of  Black  Creek  are  enlarging  gradually, 
and  each  year  it  requires  a  little  higher  stage  of  w«ater  to  enable  hosts 
to  pass  through  the  lake.  *  Brush  or  light  pile  dams  at  the  bars  can  be 
built  at  little  expense,  and  a  considerable  increase  of  depth  obtained. 
The  work  of  clearing  the  banks,  begun  last  season,  should  be  carried 
out  systematically,  and  by  the  exx)enditure  of  $6,000  in  one  low- water 
season  can  be  completed  so  that  farther  work  would  not  be  necessary 
for  several  years. 
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Money  statement. 

July  1, 1891, balance  unexpended $3,586,23 

June  30, 1892,  amount  expended  during  fiscal  year 3, 556. 82 

July  1, 1892,  balance  unexpended 29.41 

July  1, 1892,  outstanding  fiabilities 9. 00 

July  1, 1892,  balance  available '.  20.41 

Amount  appropriated  by  act  approved  July  13, 1892 3, 000. 00 

Amonnt  available  for  fiscal  year  ending  June  30, 1893 ,. . .  3, 020. 41 

Amount  that  can  be  profitably  expended^n  fiscal  year  ending  June  30, 1894  6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

In  general,  whenj^he  water  is  high  enough,  Yazoo  River  steamboats  run  through 
the  lake. 

List  of  stern-wheel  steamboats  that  navigated  Tchala  Lake  in  th-e  fiscal  year  1892, 


Kame. 


AddieK.  Faison. 
Blank  H  Com  well. 
.John  F.  Allen  ... 
Gen.  Miles 


Draffc. 

Bound  trips. 

q 

1 

! 

• 

pa 

4 

Pi 

• 

.a 

h3 

i 

.' 

Feft. 

Feet. 

Feet. 

Ft.  in. 

^^5t 

241.5 

135.0 

30.6 

4.9 

2    2 

a 

232.4 

140.0 

29.0 

4.6 

2    2k 

5    2 

20 

133.9 

130.0 

24.0 

4.2 

1    8 

4    0 

10 

74.25 

95.2 

17.3 

2.1 

1    3 

3    2 

24 

CO 

a 

a 


51 

251 

62 

50 


Summary  of  commerce  reported. 


Cotton 

Cott4)n  M'cd... 

X.iveatock 

Lumljer 

Stavea 

Provialone 

Grain 

Misccllaneoaa 


Total  freigtit. 


EsUmated  value 


Articles. 


1890-'91. 


Tons. 

1,500 

2,100 

27 

1,230 

3,615 

500 

600 

700 

10,272 


$492, 000 


The  Yazoo  branch  of  the  Illinois  Central  Railroad  from  Parsons,  on  the  Yallabusha, 
to  JaclcBon,  Miks.^  runs  parallel  to  the  lake,  and  also  has  a  tap  lino  from  Tchula  to 
the  main  lino  at  Dnrant,  and  has  diverted  a  large  amount  of  the  business  formerly 
done  hj  steamboats. 
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V  la. 

IMPROVEMENT  OF  TALLAHATCHEE  RIVER,  MISSISSIPPI. 

The  beailwaters  of  Tallaliatchee  River  are  in  Tippah  County,  ia 
northern  Mississippi,  wlience  it  flows  in  a  general  southwesterly  direc- 
tion through  the  counties  of  Union,  Lafayette,  Panola,  joins  Coldwater 
Eiver  in  Quitman,  and  then,  as  the  main  stream,  flows  in  a  sontfaerty 
direction  through  Tallahatchee  and  LeFlore  counties,  and  unites  with 
the  Tallabusha  in  forming  Yazoo  Eiver. 

Under  river  and  harbor  act  of  June  18, 1878,  an  examination  waft 
made  that  year,  and  the  project  based  thereon  contemplated  improve- 
ment of  low- water  navigation  of  the  river  from  its  junction  with  the 
Coldwater  to  the  mouth,  a  distance  of  about  100  miles,  by  removal  oi 
snags,  sunken  logs,  and  leaning  timber,  and  the  wreck  of  the  steam^^ 
Star  of  the  Westj  8  miles  above  the  mouth.     The  estimated  cost  of  t!" 
work  was  $40,000,  if  completed  in  two  consecutive  low- water  seasom 
(Report  Chief  of  Engineers,  1879,  pages  982-986.) 

The  following  appropriations  have  been  made: 


By  act  of —  - 

AugnetS,  1886 $3, 

AnguBt  11, 1888 5, 

September  19,  1890 5, 


Total... 37. 


By  act  of— 

March  3,1879 $6,000 

June  14, 1880 9,000 

March  3, 1881.... 3,000 

August  2, 1882 3,000 

July  5, 1884 3,000 

• 

By  the  terms  of  the  acts  $5,000  of  the  appropriation  of  1880,  $2, 
of  tlie  appropriation  of  1881,  and  all  of  the  appropriation  of  1882  w 
required  to  be  expended  above  the  mouth  of  Coldwater  to  Batesvillo, 
in  the  part  of  the  river  known  as  the  Little  Tallahatchee,  which  w»« 
not  included  in  the  original  project  or  estimate  of  cost. 

The  improvement  was  commenced  at  the  mouth  September  18, 1879, 
by  the  United  States  snag  boat  Florence^  and  carried  upstream  to  within 
20  miles  of  Sharkey  Landiufr,  where  work  was  suspended  November  20, 
1879.    Operations  during  this  period  consisted  of  the  removal  of  lean- 
ing timber,  which  obstructed  navigation  at  all  stages.    The  work  of  the 
Florence  was  resumed  the  latter  part  of  August,  1880,  at  Pecan  Point, 
and  continued  down  to  the  mouth,  where  operations  were  8US])ende<J 
October  18, 1880.    For  the  stretch  of  river  above  mouth  of  Coldw«t«r 
to  Batesville  a  flatboat  was  built  and  fitted  up  with  necessary  ma- 
chinery, and  work  was  commenced  early  in  October,  1880,  at  the  nioutli 
of  Coldwater  and  continued  upstream  to  Batesville,  where  it  was  sus^ 
pended  at  the  close  of  January,  1881.    Operations  consisted  of  remot- 
iiig  snags,  logs,  leaning  timber,  rafts,  and  drift  piles.    This  work  was 
resumed  at  Batesville  June  4, 1881,  and  between  that  date  and  Augo-^^ 
9,  1881,  was  carried  down  to  mouth  of  Coldwater.    During  thispeiW 
the  river  was  very  low,  and  in  places  blocked  with  drift,  through  irhif^ 
a  channel  was  cut  wide  enough  for  boats  to  pass  on  a  good  stage  of 
water.    From  the  mouth  of  Coldwater  the  boat  was  dropped  down- 
stream, removing  the  principal  obstructions,  as  far  as  practicable  witb 
the  limited  amount  available,  on  the  way,  and  thoroughly  cleaning  * 
bad  stret<jh  of  river  near  Pecan  Point,  complained  of  by  steamboat  ©en, 
alter  which  work  was  suspended  about  the  middle  of  September,  l^^[ 
Under  the  act  of  1882  work  was  resumed  at  Batesville  September  I5i 
1882,  and  carried  down  to  within  6  miles  of  the  mouth  of  Coldwater, 
where  operations  were  suspended  November  30,  1882.    Owing  to  U'k 
of  funds  nothing  was  done  during  the  following  season,  but  from  So- 
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r  1  to  December  6, 18S4,  /the  United  Sta,tes  snag  boat  Meigs  was 
red  in  thoroughly  dealing  the  obstructions  in  the  loVer  part  of 
er  for  a  distance  of  about  25  miles  above  the  mouth.  Wprk  with 
ngs  was  resumed  under  the  next  appropriation  December  1, 
>ut  December  27  the  boat  was  withdrawn  on  account  of  high 
until  May  11, 1887,  after  which  work  was  continued  until  June 
7,  and  carried  from  the  mouth  to  Sharkey  Landing  before  the 
wrere  exliausted.  No  work  was  done  the  following  year,  no  funds 
available,  but  May  18-31  and  June  13-17, 1889,  the  Meigs  again 
1  over  the  lower  river  as  high  as  Williams'  woodyard,  18  miles 
Sharkey,  suspending  operations  the  latter  date  on  account  of 
ate^.  November  8  to  December  24, 1889,  the  Meigs  was  employed 
>n  the  mouth  and  Cassidy  Bayou,  1  mile  below  Sharkey.  Under 
b  of  1890  the  Meigs  entered  this  river  November  1, 1890,  and 
i  rapidly  up  to  Sharkey  Landing,  as  it  was  desired  to  carry  oper- 
to  the  mouth  of  Ooldwater  before  the  water  should  fall.  The 
>ached  a  point  6  miles  above  Sharkey  November  7,  but  found  the 
too  low  to  go  farther,  and  turned  back,  and  was  employed  on  the 
5S  below  Sharkey  until  November  17.  On  the  latter  date  a  slight 
fc  in,  and  the  work  was  carried  up  to  Mead  Landing,  at  mouth  of 
ba  River,  about25  miles  above  Sharkey,  until  November  25, 1890. 
y  the  remainder  of  November  the  boat  worked  in  the  lower  part 
river.  Nothing  further  was  done  until  June  15,  1891,  when  the 
which  had  been  working  in  the  Yazoo,  entered  this  stream  and 
i  for  six  days,  removing  tree  slides,  eto. 

work  from  1879  to  the  end  of  the  fiscal  year  1891  resulted  in 
)enefit  to  navigation  of  that  part  of  the  river  below  Sharkey 
)g,  enabUng  steamboats  to  run  to  the  lattor  place  the  year  round, 
Defore  the  improvement  commenced  there  was  navigation  for  only 
6  months  of  the  year.  While  the  project  contemplated  work  from 
mth  up  to  the  junction  of  the  Ooldwater  and  Little  Tallahatchee, 
las  been  done  above  Sharkey  Landing,  for  the  reason  that  the 
[>le  funds  were  not  suflBcient  for  extending  operations  farther,  and 
je  the  steamboat  interest  reported  that  boats  would  not  go  above 
tnding  except  to  make^occasional  trips  into  Ooldwater  River  at 
tages,  when  navigation  was  as  good  and  about  as  safe  as  in  the 
part  of  the  stream.  In  1890,  however,  the  steamboat  men  re- 
d  that  snagging  oi>erations  be  extended  above  Sharkey  to  the 

work  in  the  Little  Tallahatehee  River,  above  the  mouth  of  Oold- 
to  Batesville,  has  resulted  in  no  benefit  to  navigation  or  com- 
,  as  there  has  been  little  or  no  trade  in  that  part  of  the  stream 
;he  war.  It  was  not  recommended  by  the  officer  in  charge,  and 
close  of  operations  in  1882  he  reported: 

le  stretch  of  river  between  BatesviUe  and  the  month  of  Ooldwater  I  do  not 
b  advautageonH,  in  a  commercial  view,  to  expend  any  more  money.    There 
been  a  boat  on  this  section  of  the  river  since  the  war.    I  doubt,  even  if  the 
as  improved,  that  boats  could  be  induced  to  run. 

ing  the  fiscal  year  1892  operations  were  continued  as  follows: 
United  States  snag  boat  MeigSy  P.  R.  Starr,  master,  commenced 
it  the  mouth  October  1, 1891,  and  continued  in  this  stream  until 
i  of  that  month,  at  which  time  the  available  fiinds  were  exhausted, 
ver  was  at  a  low  stage,  and  effective  work  was  done.  A  short 
ce  above  Pecan  Point,  about  15  miles  below  Sliarkey,  the  boat 
impelled  to  turn  back  October  19  on  account  of  falling  river  and 
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the  slight  depth  on  bars  above.    It  returned  to  the  month  and  tlien 
worked  back  upstream  about  20  miles  to  Yuba  Dam,  and  at  the  end 
of  the  month  returned  to  Yazoo  River.    The  drag  chain  was  kept  down 
all  the  time,  and  where  it  failed  to  catch  the  bottom  logs  an  anchor  was 
dragged  to  dislodge  them.    The  principal  i)oints  where  work  was  done 
ar©  as  follows:  Dogwood,  Dogwood  Bend,  Emma  Cut-oflf,  Glen  Burr, 
Burr  Field,  Jim  White,  Terry  Field,  Parrish,  Wildwood,  Woodstock, 
Lock  Lomond,  New  Hope,  Shell  Mound,  Sunny  Side,  Red  Cross,  Sandy 
Eidge  Beach,  Omega.,  Holly  Grove,  Portwood,  bends  below  and  above 
Bayou  Winchello,  Moss  Place,  bend  below  Walton's,  Shady  Grove, 
Bly  thes,  and  Pecan  Point.    The  master  and  pilots  of  the  steamer  John 
F.  Allen  (the  only  boat  running  in  Tallahatchee  at  the  time)  reported 
in  commendatory  terms  regarding  this  work. 
The  following  is  a  summary  of  the  month's  work : 

Snags  pulled ^ ; 291 

Stamps  palled «. 107 

Shore  snags  cut 46 

Logs  removed  from  channel - 44 

Wrecks  removed,  viz :  Large  shaft  and  three  flanges  of  steamer  Edward  J.  Guy 
(burned  1863),  near  the  mouth.  Also  blew  up  and  removed  about  3  cords  of  frames, 
deck  beams,  and  sides  of  steamer  Star  of  the  West  (sank  1863),  8  miles  above  the 
mouth. 

There  can  be  no  doubi  that  the  work  in  this  river  has  been  of  great 
benefit  to  navigation  from  the  mouth  up  to  Sharkey  Landing,  but  the 
trouble  has  been  that  with  the  small  amounts  appropriated  nothing 
could  be  attempted  beyond  the  removal  of  the  worst  ol>stracti5n& 
Lieut.  Col.  Benyaurd  estimated  that  the  JThstructions  below  the  mouth 
of  Cold  water  could  be  removed  in  two  consecutive  seasons  of  low  water 
at  a  cost  of  $40,000.  The  appropriations  during  a  period  of  thirteen 
years  aggregate  $37,500,  of  which  the  law  required  $10,000  to  be  ex- 
pended on  a  part  of  the  stream  not  included  in  the  original  project 
New  obstructions  are  brought  into  the  river  every  year  by  sliding  and 
caving  banks,  and  the  shifting  and  scouring  of  the  channel  exposes 
others  on  the  bottom  or  lodges  them  upon  the  bars.  A  snag  boat 
should  be  used  for  a  short  time  each  year  in  removing  obstructions  in 
the  channel,  but  the  appropriation  should  be  large  enough  to  permit 
the  systematic  clearing  of  the  banks,  and  the  sum  of  $10,000  can  be 
expended  to  advantage  in  this  way  in  one  season  of  low  water,  and 
result  in  permanent  benefit  to  navigation. 

Motley  statement, 

July  1,  i891,  balance  unexpended  ...^ ^ (ql (& 

June  30,  1892,  amount  expended  during  fiscal  year '       2  015. 50 

July  1, 1892,  balance  unexpended 1 18.32 

July  1,  1892,  outstanding  liabilities , ^ JJ '  17.00 


July  1, 1892,  balance  available ., 152 

Amount  appropriated  by  act  approved  July  13,  1892  .., -IIII  5.  OOo! 00 

Amount  available  for  fiscal  year  ending  June  30, .1893 5  OOL53 

'Amount  (estimated)  required  for  completion  of  existing  project 7  500.00 

Amounttbat  can  be  profitably  expended  in  fiscal  year  ending  Juiie30, 1894  10  OOo!oD 

Submitted  in  compliance  witli  requirements  of  sections  2  of  river  and  ' 
harbor  acts  of  1866  and  1867. 


^^^ 


APPENDIX  V REPORT  OF  CAPTAIN '  WILLAED. 


1651 


COMMERCIAL  STATISTICS. 


This  river  was  navigable  to  Sharkey  Landing  the  entire  year.  During  high  stages 
boats  ran  to  Mead  Landing,  at  mouth  of  Tillatoba  Creek,  and  occasionally  into  Cold- 
water  Eiver. 

* 
List  of  boats  that  navigated  Tallahatohee  Biver  in  fiBcai  year  1892.       ■*- 


Xame. 


Addle  £.  Paiaon 

Jubn  F.  Allen . . . . 
Blanks  Com  well. 

Lake  City 

Joe  Seay  * 


Huftt<on   Combs, 
No.  2.* 

SfxflatbOAts 

H.M.Townsend* 


Racket 

General  Miles 


>rew  Idea  * 


Class. 


Stem  •  wheel 
steamboat. 

.  ..do 

...do 

...do 

Tug 


Stem-wheel 
steamboat. 


Coal  flats 


Stem  -  wheel 
steamboat. 

...do 

...do 


.  .do  . . 


9 

o 


241.6 

133. 9 
232.4 
35.8 
27.74 


95.96 


89.7 

52.84 
72.45 

146.61 


s 


Feet. 

135. 0 

130.2 

140.0 

75.0 

75.0 


98.0 


116.7 

99.0 
95.2 

125.0 


pq 


Feet 
30.6 

24.0 

29.0 

-16.6 

16.0 


22.0 


18.0 

16.2 

17.3 

26.0 


4) 


Feet 
4.9 

4.2 
4.6 
4.6 
6.0 


8.4 


3.1 

3.6 
2.1 

4.0 


Draft. 


43 

-a 


Ft.in, 
2    2 


1 
2 

1 
7 


8 

4 
0 


1  10 

1  3 

2  0 


% 


Between — 


Ft.in. 

5    0  i  Month  and  Sharkey 
Landing. 

4  0   do 

5  2    do 

3    2    do 

8    0     VicksbuTg    and 

Maiks  Land  in  g, 

Coldwater  River. 
New    Orleans    a  ii  d 

Coldwater     River 

(with  4  bargt's). 
Tallahatt*  h  e  e    and 

New  Orleans. 
New  Orleans    and 

Coldwater  River. 

From  Vicksburg 

3    2     Groen  wood     and 

Sharkey. 
From  Vicksbarg 


p. 
C 

•a 
a 

o 


14 

60 
9 

14 
1 


1     Ci 
C3 


1 
1 
1 

15 


78 

380 
16 
32 


30 


*  TowboiUs  carrying  1  or  more  barges. 
Summary  of  commerce  reported. 


Articles. 


Cotton 

Cotton  seed 

HideM  and  skiQH 

liivt?  stock 

Ltynber 


Staves 

Provi»ions-..«. 
Crrain 


Saw  log!* 

M  mcellaneous 


Total  freights 


1891-'92.    I    1800-91. 


Estimated  valne $2,428,000 


Tons. 

Ton*. 

5,588 

4,  i;oo 

8,257 

6,000 

53 

o 

31 

32 

1,188 

1.424 

3,204 

n.  245 

5,571 

4, 200 

5, 725 

4,  KUO 

24. 473 

19,  OUO 

6, 329 

5,000 

60,410 
$2, 428, 000 

53,  706 

$2,115,000 

TKe  Louisville,  New  Orleans  and  Texaa  Railway  has  a  branch  line  from  Clarks- 
dale  to  Mint«r  City  on  the  Tailahatchee,  which  will  be  extended  to  eonnet-t  with  the 
Georgia  Pacitic  near  Greenwood,  and  the  Georgia  Pacific  and  Illinois  Central  Rail- 
roads at  Greenwood,  are  competitors  for  the  trade  of  the  Tailahatchee  River. 


V  13. 

IMPROVEMENT  OF  STEELE  AND  WASHINGTON  BAYOUS,  MISSISSIPPI. 

Steele  Bayon  has  its  source  in  Swan  Lake,  in  Washiugtou  County, 
IMCiss. ;  flows  in  a  general  southerly  direction,  forming  the  outlet  of  Lake 
Wasliingtoii,  with  which  it  is  connected  by  Washington  Bayou,  a  streaia 
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V  la. 

IMPROVEMENT  OF  TALLAHATCHEE  RIVER,  MISSISSIPPI. 

The  lieailwatois  of  Tallahatchee  River  are  in  Tippah  Coi 
northern  Mississippi,  whence  it  flows  in  a  general  southwesterl 
tiou  through  the  counties  of  Union,  Lafayette,  Panola,  joins  Go 
River  in  Quitman^  and  then,  as  the  main  stream,  flows  in  a  so 
direction  through  Tallahatchee  and  LeFIore  counties,  and  unit 
the  Yallabusha  in  forming  Yazoo  River. 

Under  river  and  harbor  act  of  June  18, 1878,  an  examinatw 
made  that  year,  and  the  project  based  thereon  contemplated  in 
ment  of  low-water  navigation  of  the  river  from  its  junction  wi 
Coldwater  to  the  mouth,  a  distance  of  about  100  miles,  by  rem 
snags,  sunken  logs,  and  leaning  timber,  and  the  wreck  of  the  e 
Star  of  the  West,  8  miles  above  the  mouth.  The  estimated  cosi 
work  was  840,000,  if  completed  in  two  consecutive  low-water  s 
(Report  Chief  of  Engineers,  1879,  pages  982-986.) 

The  following  appropriations  have  been  made: 


By  a<t  of — 

March  3,1879 $6,000 

June  14, 1880 9,000 

March  3, 1881 3,000 

August  2,  1882 3,000 

Ju1y5,  18Ht 3,000 


By  act  of—  - 

August  5, 1886 

AuguBt  11,1888.... 
September  19,  1890. 


Total 


By  the  terms  of  the  acts  $5,000  of  the  appropriation  of  1880, 
of  the  appropriation  of  1881,  and  all  of  the  appropriation  of  18i 
required  to  be  expended  above  the  mouth  of  Coldwater  to  Bat 
in  the  part  of  the  river  fcnowri  as  the  Little  Tallahatchee,  wh 
not  included  in  the  original  project  or  estimate  of  cost. 

Tlie  imjirovement  was  commenced  at  the  mouth  September  1 
by  the  United  States  snag  boat  Florence^  and  carried  upstream  tc 
20  miles  of  Sharkey  Landing,  where  work  was  suspended  Noven 
1871).  Operations  during  this  period  consisted  of  the  removal  ( 
ing  timber,  which  obstructed  navigation  at  all  stages.  The  worl 
Florence  was  resumed  the  latter  part  of  August,  1880,  at  Pecan 
and  continued  down  to  the  mouth,  where  operations  were  bus 
October  18, 1880.  For  the  stretch  of  river  above  mouth  of  Col 
to  Batesville  a  flatboat  was  built  and  fitted  up  with  necesss 
cliinery,  and  work  was  commenced  early  in  October,  1880,  at  the 
of  Coldwater  and  continued  upstream  to  Batesville,  where  it  w 
pended  at  the  close  of  January,  1881.  Operations  consisted  of 
ing  snags,  logs,  leaning  timber,  rafts,  and  drift  piles.  This  wo 
resumed  at  Batesville  June  4, 1881,  and  between  that  date  and  j 
9,  18S1,  was  carried  down  to  mouth  of  Coldwater.  During  this 
the  river  w  as  very  low,  and  in  places  blocked  with  drift,  tlm)ugli 
a  channel  was  cut  wide  enough  for  boats  to  pass  on  a  good  si 
water.  From  the  mouth  of  Coldwater  the  boat  was  dropped 
stream,  removing  tlie  principal  obstructions,  as  far  as  practicah 
the  linjited  amount  available,  on  the  way,  and  thoroughly  clea 
bad  stretch  of  river  near  Pecan  Point,  complained  of  by  steamboj 
afha*  which  work  was  suspended  about  the  middle  of  Septemta 
Tnder  the  act  of  1882  work  was  resumed  at  Batesville  Septemi 
1882,  and  carried  down  to  within  6  miles  of  the  mouth  of  Cole 
w  here  operations  were  suspended  November  30,  1882.  Owing  \ 
of  funds  nothing  was  done  during  the  following  season,  but  fr 
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amber  1  to  December  6, 18S4,  (the  United  States  snug  boat  Meigs  was 
oaployed  in  thoroughly  clearing  the  obstructions  in  the  loVer  part  of 
tie  river  for  a  distance  of  about  25  miles  above  the  month.    Wprk  with 
kie  Meigs  was  resumed   under  the  next  appropriation  December  1, 
SSId,  but  December  27  the  boat  was  withdrawn  on  account  of  high 
^ater  until  May  11, 1887,  after  which  work  was  continued  until  June 
LO,  1^7,  and  carried  firom  the  mouth  to  Sharkey  Landing  before  the 
ftinds  were  exhausted.    No  work  was  done  the  following  year,  no  funds 
^>eing  available,  but  May  18-31  and  June  13-17, 1889,  the  Meigs  again 
worked  over  the  lower  river  as  high  as  Williams'  woodyard,  18  miles 
below  Sharkey,  suspending  operations  the  latter  date  on  account  of 
bigh  water.    November  8  to  December  24, 1889,  the  Meigs  was  em[)loyed 
between  the  mouth  and  Cassidy  Bayou,  1  mile  below  Sharkey.    Fnder 
the  act  of  1890  the  Meigs  entered  this  river  November  1, 1890,  and 
worked  rapidly  up  to  Sharkey  Landing,  as  it  was  desired  to  carry  oper- 
ations to  the  mouth  of  Ooldwater  before  the  water  should  fall.    The 
boat  reached  a  point  6  miles  above  Sharkey  November  7,  but  found  the 
water  too  low  to  go  farther,  and  turned  back,  and  was  employed  on  the 
40  miles  below  Sharkey  until  November  17.    On  the  latter  date  a  slight 
rise  set  in,  and  the  work  was  carried  up  to  Mead  Landing,  at  mouth  of 
Tillatoba  River,  about  25  miles  above  Sharkey,  until  November  25, 1890. 
During  the  remainder  of  November  the  boat  worked  in  the  lower  part 
of  the  river.    Nothing  further  was  done  until  June  15,  1891,  when  the 
Meigs,  which  had  been  working  in  the  Yazoo,  entered  this  stream  and 
worked  for  six  days,  removing  tree  slides,  etc. 

The  work  ftom  1879  to  the  end  of  the  fiscal  year  1891  resulted  in 
great  benefit  to  navigation  of  that  part  of  the  river  below  Sharkey 
Landing,  enabling  steamboats  to  run  to  the  latter  place  the  year  round, 
while  before  the  improvement  commenced  there  was  navigation  for  only 
abont  6  months  of  the  year.  While  the  project  contemplated  work  from 
the  month  up  to  the  junction  of  the  Gold  water  and  Little  Tallahatchee, 
little  has  been  done  above  Sharkey  Landing,  for  the  reason  that  the 
available  fands  were  not  suf&cient  for  extending  operations  farther,  and 
because  the  steamboat  interest  reported  that  boats  would  not  go  aoove 
that  landing  except  to  make\>cca8ional  trips  into  Cold  water  River  at 
high  stages,  when  navigation  was  as  good  and  about  as  safe  as  in  the 
lower  part  of  the  stream.  In  1890,  however,  the  steamboat  men  re- 
quested that  snagging  operations  be  extended  above  Sharkey  to  the 
forks. 

The  work  in  the  Little  Tallahatchee  River,  above  the  mouth  of  Cold- 
water  to  Batesville,  has  resulted  in  no  benefit  to  navigation  or  com- 
merce, as  there  has  been  little  or  no  trade  in  that  pai-t  of  the  stream 
since  the  war.  It  was  not  recommended  by  the  officer  in  charge,  and 
ftt  the  close  of  operations  in  1882  he  reported: 

On  the  stretch  of  river  between  BatesviUe  and  the  month  of  Coldwat^r  I  do  not 
■hliik  it  advautageons,  in  a  commercial  view,  to  expend  any  more  moni^y.  There 
^as  not  been  a  boat  on  thia  section  of  the  river  since  the  war.  I  doubt,  even  if  the 
Ivor  was  improved,  that  boats  could  be  induced  to  run. 

During  the  fiscal  year  1892  operations  were  continued  as  follows : 
The  United  States  snag  boat  MeigSy  P.  R.  Starr,  master,  commenced 
fork  at  the  mouth  October  1, 1891,  and  continued  in  this  stream  until 
l^^end  of  that  month,  at  which  time  the  available  funds  were  exhausted. 
he  river  was  at  a  low  stage,  and  effective  work  was  done.  A  short 
i^tance  above  Pecan  Point,  about  15  miles  below  Sharkey,  the  boat 
''^s  compelled  to  turn  back  October  19  on  account  of  falling  river  and 
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lis  river  was  navigable  to  Sharkey  Landing  the  entire  year.  During  high  stages 
«  ran  to  Meacl  Landing,  at  mouth  of  Tillatoba  Creek,  and  occasionally  into  Cold- 
er Hivep. 

* 
I^ist  of  boats  that  navigated  Tallahatchee  Biver  in  fiscal  year  189^,       * 


IStwaae. 


B  £.  Paison 

F.  Allen... 
cs  ('onuPTcll. 

City 

«ay  * 


m    Combs, 
2.* 

liboAta 

tovraaemd* 


wi  Miles 
dca*  ... 


ClaM. 


Stem  -  wheel 

steamboat. 

. . .  .do 

...do 

Tug 


d 

o 

H 


Sfcem-irheel 
steamboat. 


Coal  flats 


Stem  •  wheel 
■teaiuboat. 

...do 

...do 


,.do  .. 


241.5 

133.9 
232.4 
35.8 
27.74 


95.96 


89.7 

52.84 
72.45 

146.61 


t 


Feet. 
135. 0 

130.2 

140.0 

75.0 

75.0 


98.0 


116.7 

99.0 
95.2 

125.0 


5 

I 


Feet 
30.6 

24.0 

29.0 

-16.6 

16.0 


22.0 


18.0 

16.2 
17.3 

26.0 


Feet 

4.9 

4.2 
4.6 
4.6 

iwO 


8.4 


3.1 

3.6 
2.1 

4.0 


Draft. 


Ft. in. 
2    2 

1  8 

2  2i 


1 

7 


4 
0 


1  10 

1  3 

2  0 


% 


Ftin. 
5    0 


4 

5 

3 
8 


0 
2 
2 
0 


Between — 


3    2 


Month  and  Sharkey 

Liitnliug. 
do... 

do 

Vlckshurg  and 
Marks  Land  ing, 
Coldwater  River.' 

New  Orleans  a  n  d 
Coldwator  Kiver 
(with  4barg«'.s). 

T.illahatt'  h  e  e  and 
New  Orleans. 

New  Orleans  and 
Cold  water  River. 

From  Vicksburg 

Gr«'en  wood  and 
Sharkey. 

From  Vicksburg 


5    .    t. 


14 

60 
9 

14 
1 


1 

1 

1 
15 


78 

3H0 
1« 
32 


30 


*  Towbottta  carrying  1  or  more  barges. 
Summary  of  commerce  reported. 


Articles. 


I 

I  ae«d 

ajid  MkiQA 

.tA>ek 

ksr" 

I ..... ... 

«ioxia — • 

>??=• 

Lla»iieoui9 

Xotal  Ij^ights 

Ated  valne — 


1891-'92. 

1800-'91. 

Tons. 

Tone. 

6,588 

4,  •'.0') 

8,257 

0.  uoo 

53 

T) 

31 

.T2 

1.188 

1.424 

3,  204 

ft,  245 

5,  .')71 

4.  201) 

5, 725 

4,  H)0 

24, 473 

19.  Oin) 

6, 329 

5,000 

60.410 

53.  706 

$2,  428,  000 

r^,  115, 000 

e  Louisville,  New  Orleans  and  Texas  Railway  has  a  branch  lino  from  Clarks- 
to  Minter  City  on  the  Tallahatchee,  which  will  bo  extended  to  connect  witli  the 
gia  Pacific  near  Greenwood,  and  the  Georgia  Pacific  and  IllinoiH  Central  Rail- 
s  at  Greenwood,  are  competitors  for  the  trade  of  the  Tiillahatehee  Kiver. 


V  13. 


EPBOVEMENT  OF  STEELE  AND  WASHINGTON  BAYOUS,  M18.^ISSIPPL 

teele  Bayou  has  its  source  in  Swan  Lake,  in  Washington  County, 
iS. ;  flows  ill  a  general  southerly  direction,  forming  the  outlet  of  Lake 
i^hington^  with  which  it  is  connected  by  Washington  JBayou,  a  stream 
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about  7  miles  in  length,  and  enters  Yazoo  River  about  12  miles  above 
its  mouth.  Its  course  is  parallel  to  the  Mississippi  and  its  length 
about  85  miles;  the  fall  is  slight  and  the  stream  is  not  na\igable,  ex- 
cept when  the  Mississippi  is  high  enough  to  fill  the  lower  portion  with 
baek  water. 

An  examination  of  Steele  Bayou  from  its  mouth  to  Swan  Lake  was 
made  under  river  and  harbor  act  of  August  2, 1882,  and  in  January, 
1883,  the  officer  in  charge  reported  adversely  to  the  improvement. 
(Report  Chief  of  Engineers,  1884,  pages  1360-1362.) 

The  following  appropriations  have  been  made,  viz: 

By  acl;  of— 

Julys.  1884 $2,500 

August  5, 1886 2,500 

August  11, 1888 2,500 

September  19,  1890 2,500 

Total 10,000 

The  act  of  1834  provided  for  improving  Steele  Bayou  alone;  Wash- 
ington Bayou  has  been  included  in  subsequent  appropriations.  The 
project  contemplates  removing' snags,  stumps,  drift,  and  leaning  tim- 
ber to  improve  high-water  navigation. 

Work  with  a  chopping  party  was  commenced  at  the  foot  of  Swan 
Lake  ]Siovember  1, 1884,  and  was  carried  down  to  the  mouth  of  the 
bayou  and  suspended  February  11, 1885,  and  consisted  of  the  removal 
of  the  principal  obstructions  only.  It  was  resumed  November  1, 1886, 
at  the  head  of  Washington  Bayou,  continued  down  Steele  Bayou  about 
40  miles,  and  suspended  early  in  January,  1887,  by  high  water.  Noth- 
ing was  done  the  following  season,  as  the  unexpended  balance  was  not 
sufficient  to  resume  work.  February  11,  1889,  a  steamboat  was  hired, 
and  employed  for  sixteen  days  in  removing  obstructions  below  the 
mouth  of  Washington  Bayou  down  to  within  8  miles  of  the  mouth,  and 
was  then  withdrawn  on  account  of  high  water.  July  12-17,  1^,  a 
light-draft  steamboat  was  employed  to  remove  obstructions  from  ^n 
Eagle  Plantation  down  to  the  mouth,  about  22  miles.  Under  the  act 
of  1890,  the  United  States  snag  boat  Florence  was  sent  into  Steele 
Bayou  February  8, 1891,  and  worked  until  the  end  of  that  month,  when 
it  was  withdrawn  on  account  of  high  water.  Operations  extended  from 
the  mouth  up  to  the  foot  of  Poindexter  Island,  about  50  miles. 

From  1884  to  the  end  of  the  fiscal  year  1891,  Steele  Bayou  was  worked 
over  twice  from  Swan  Lake  to  the  mouth,  and  the  obstructions  in  Wash- 
ington Bayou  wei*e  removed  in  1886,  resulting  in  greater  ease  and  safety 
to  steamboat  navigation  at  high  stages,  but  operations  were  by  no 
means  thorough  on  account  of  the  small  appropriations. 

In  the  fiscal  year  1892  work  was  continued,  as  follows: 

After  suspending  operations  in  Tchula  Lake  the  outfit  which  had 
been  used  in  that  stream  was  transported  to  the  mouth  of  Stoelc  Bayou 
December  21,  1891,  and  a  chopping  party  organized.  Work  was  car- 
ried from  the  mouth  upstream  about  22  miles,  and  suspended  February 
12, 1892,  when  tlie  funds  were  exhausted.  Operations  were  conducteJl 
under  the  supervision  of  Overseer  William  V.  HaU,  who  rejwrted  the 
following  summary  of  work  done,  viz : 


SnagB  removed  from  channel 

Jams  removed 

Side  jams  removed 

Shore  suags  and  logs  cut 

Leaning  trees  cut 


28 

1 

6 

157 

924 


Leaning  trees  topped 100 

Trees  girdled 673 

Square  yards  brush  and  willows 
cut U,800 
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The  region  bordering  the  upper  part  of  Steele  Bayou  and  Washing- 
ton and  Swan  lakes  furnishes  the  principal  products.  The  lower  part 
of  the  b^ou  is  subject  to  overflow  from  backwater,  and  not  much  land 
ill  the  vicinity  is  cultivated.  The  west  side  of  Lake  Washington  is 
near  the  Mississippi,  and  a  loop  line  of  the  Louisville,  New  Orleans  and 
Texas  Eailway,  from  Coahoma  to  Boiling  Fork,  passes  between  Swan 
Lake  and  Lake  Washington,  and  diverts  the  main  traffic  from  the 
bayou  before  navigation  opens.  Steamboat  navigation  in  Steele  Bayou 
was  not  commenced  until  1879,  and  since  the  construction  of  the  rail- 
road in  1884  it  has  decreased  steadily  until  for  several  years  past  the 
trade  has  amounted  to  little  or  nothing.  In  view  of  the  limited  com- 
merce to  be  benefited  and  the  cost  of  maintaining  the  work  by  the  re- 
moval of  new  obstructions,  added  from  time  to  time,  it  is  not  believed 
that  any  further  amount  can  be  expended  profitably  for  the  improve- 
ment of  this  stream,  and  estimates  for  that  purpose  are  omitted. 

Money  statement 

July  1, 1S91,  balance  unexpended $979.34 

June  30, 1892,  amount  expended  during  fiscal  year 966. 67 

July  1, 1892,  balance  unexpended 12.67 

July  1;  1892,  outstanding  llabUitieB 0. 31 

July  1,  1892,  balance  available ' 12.36 

Amount  appropriated  by  act  approved  July  13,  1802 2, 500. 00 

Azuount  available  for  fiscal  year  ending  June  30, 1893 2, 512. 36 


COMBCERCIAL  STATISTICS. 


This  stream  Is  reported  by  steamboat  men  as  navigable  only  when  the  gauge  at 
Yicksbnrg  reads  33  feet  or  above. 

In  the  past  fiscal  year  the  stern-wheel  steamboat  Ike  Bonhanij  78.52  tons,  made 
one  round  trip  fromVicksburg  to  Magnolia,  Miss.  No  other  boats  ran  into  the 
stream. 

Tbe  commerce  reported  for  the  year  is  given  bolow : 


Articlea. 


Cotton 

€j4>ttoTk  seed 

X^nmber  (saw  logs ) 

JdUseellaneoos 

Xotal  down  fi^ighta 

Satorn  freights i 

Total  fineights 

Xatiiiiated  valne 


lg91-'02. 

1890-'91. 

Torn. 

0 

190 

1,335 

50 

Tons. 
1 

50 
150 
125 

1889-'90. 


Tons. 
8 
346 


The  branch  of  the  Louisville,  Now  Orleans  and  Texas  Railway  referred  to  in  this 
report  has  diverted  traffic  from  the  bayou,  and  owing  to  the  uncertainty  of  naviga- 
tion there  ia  no  probability  that  any  portion  of  the  trade  will  be  revived. 
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V14. 

IMPROVEMENT  OF  BIG  SUNFLOWER  RIVER,  MISSISSIPPI. 

Big  Sanflower  River  has  its  source  in  Mud  Lake,  Coahoma  County, 
Miss.,  2J  miles  from  Friars  Point,  on  the  Mississippi,  flows  in  a  general 
southerly  direction,  and  enters  Yazoo  lliver  about  45  miles  above  its 
mouth.  During  extreme  high  water  it  is  navigable  to  Clarksdale,  about 
280  miles  above  the  mouth,  but  Faisohia,  alK)ut  144  miles  above  the 
mouth,  ordinarily  is  C/Onsidered  the  head  of  navigation. 

Under  river  and  harbor  act  of  June  18,  1878,  an  examination  of  this 
river  was  made,  and  the  project  based  thereon  contemplated  the  removal 
of  snags,  sunken  logs,  and  leaning  timber  obstructing  navigation,  and 
building  wing  dams  to  scour  a  channel  from  3  feet  to  40  inches  deep 
throughout  Oliphant  Bar  and  Muscle  Shoals,  at  an  estimated  cost  of 
$66,000.  Oliphant  Bar  begins  at  th^  mouth  of  the  river  and  extends 
upstream  15  miles  ^  Muscle  Shoals  begin  about  38  miles  above  the  month 
and  extend  upstream  about  5  miles.  (Report  Chief  of  Engineers,  1879, 
pp.  982-984.) 

The  following  appropriations  have  been  made: 


By  act  of— 

Augusts,  1886 $5,000 

August  11,  1888 5,000 

September  19,  1890 5,000 

Total 57,000 


By  act  of— 

March  3,  1879 $20,000 

June  ]4, 1880 8,000 

March  3,  1881 4,000 

August  2,  1882 5,000 

July  5,  1884 5,000 

The  improvement  was.  commenced  in  the  fall  of  1879.    A  light-draft 
steamboat  was  chartered  September  11  and  employed  until  NovembCT 
27,  1879,  in  removing  snags,  logs,  etc.,  and  building  10  wing  dams  at 
Oliphant  Bar,  which  increased  ^le  depth  of  water  to  3  feet  where  th^e 
had  been  but  18  inches,  and  3  wing  dams  at  Muscle  Shoals.    These 
dams  were  inexpensive  structures  of  light  piles  and  brush,  but  answered 
the  purpose  for  which  intended.    Work  was  resumed  June  19, 1880, 
with  a  light-draft  steamboat,  hired  for  the  purpose,  and  contiuued  un- 
til December  4, 1880,  when  it  was  suspended  by  high  water. '  Daring 
this  period  operations  were  carried  from  the  mouth  up  to  Faisonia,  and 
consisted  of  removing  snags  and  logs  from  the  channel,  leaninj^  timber 
along  the  banks,  and  building  wing  dams  at  Callao  and  Vick  Land- 
ing, which  increased  the  depth  of  channel  from  18  inches  to  3^  feet 
The  next  season  a  chopping  party  commenced  the  removal  of  leaning 
timber  and  snags  at  Clarksdale  June  10,  1881.    This  work  was  carried 
downstream  until  June  24,  when  the  party  was  moved  down  to  Faisoniii, 
where  operations  had  ceased  in  1880.    From  June  29  to  September  15, 
1881,  work  was  carried  from  Faisonia  upstream  to  Dougherty  Ferry, 
after  which  the  force  was  transferred  to  the  lower  part  of  the  river, 
where  it  was  employed  in  removing  obstructions,  repairing  the  damsat 
Callao  and  Vick  Landiug,  and  building  new  dams  at  Shell  Ridge  until 
October  27,  1881,  when  work  was  suspended  by  high  water.     In  1SS2 
operations  of  a  chopping  party  commenced  August  26,  and  were  con- 
tinued until  the  latter  j)art  of  January,  1883.    Work  during  this  period 
extended  from  Standing  Stump  upstream  to  Clarksdale,  and  included 
aU  the  upper  river  that  had  not  been  worked  over  previously.    Nothing 
was  done  the  following  season,  as  no  api)ropriation  was  made  and  Uie 
balance  available  was  not  sufficient  to  resume  operations.    Under  the 
act  of  1884  a  light-draft  steamboat  was  chartered  October  12  and  eai- 
ployed  in  the  lower  river  until  December  21, 1884,  in  removing  snags, 
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logs,  etc.,  and  building  and  repairing  wing  dams  where  needed.  TLia 
work  was  supplemented  by  operations  of  the  United  States  snag-boat 
Meiga  January  1-18, 1885.  From  June  14  until  August  26, 1887,  oper- 
ations were  continued  below  Faisonia  by  means  of  a  light-draffc  steamer, 
liired  for  the  purpose,  and  a  force  of  25  to  30  men.  This  work  consisted 
of  removing  obstructions  from  the  channel  and  building  wing  dama 
-where  needed  at  the  shoals.  June  7,  July  7,  and  September  1-9, 1889, 
a  steamboat  was  employed  in  going  over*  the  work  below  Faisonia,  re- 
moving obstructions  and  building  and  repairing  dams.  January  10  to 
February  13, 1891,  the  United  States  snag-boat  Meigs  was  employed  in 
the  river  below  Faisonia,  but  was  withdrawn  the  latter  date  on  account 
of  high  water.  In  addition  to  the  removal  of  obstructions,  brush  dams 
were  built  by  the  Meigs  at  head  of  Muscle  Shoals  aiid  at  Hollywood 
Bar.  The  water  remained  too  high  to  resume  work  until  the  latter  part 
of  May,  but  June  1,1891,  the  snag-boat  jP/or^ce  was  sent  into  this  river 
and  worked  until  the  end  of  the  month  removing  obstructions  between 
the  month  and  a  point  18  miles  above  Faisonia. 

Operations  from  1879  to  the  close  of  the  fiscal  year  1891  extended 
over  the  navigablCf  part  of  the  river  from  Dlarksdale  to  the  mouth, 
though  little  ha«  been  done  above  Faisonia  since  1882,  for  the  reason 
that  it  would  have  resulted  in  no  benefit  to  commerce  or  navigation  to 
clear  the  upper  river  and  allow  the  lower  part  to  remain  obstructed, 
the  appropriations  being  too  small  to  permit  work  over  the  whole.  To 
obtain  the  greatest  benefit  with  the  means  available,  it  has  been  the 
endeavor,  therefore,  to  keep  the  lower  river  open  to  navigation  the 
year  round,  with  the  view  to  extending  navigation  to  Lehrton,  or  higher, 
as  the  work  progresses.  Eegarding  the  benefits  derived  from  the  work 
done,  the  steamboat  men  report  as  follows :  Before  the  improvement 
commenced  the  river  was  navigable  for  very  light  boats  about  6  months 
of  the  year;  now  it  is  navigable  the  y^ar  round,  but  diflftcult  and  dan- 
gerous at  low  stages  on  account  of  shoals,  snags,  and  sunken  logs. 
Larger  boats  are  used,  and  make  the  round  trip  (about  180  miles  and 
return)  in '5  days,  while  before  the  improvement  it  was  unusual  for  a 
boat  to  make  the  trip  under  eight  days.  Freight  rates  are  reported  to 
be  50  per  cent  less.  The  lands  along  the  river  are  being  cleared  and 
settled  rapidly  of  late  years,  which  is  attributed  in  part  to  the  im- 
proved navigation. 

In  the  fiscal  year  1892  operations  were  continued  as  follows: 
As  the  balance  available  July  1, 1891,  was  but  $799.14,  little  work 
could  be  accomplished,  and  it  wjis  decided  that  nothing  would  be  done 
until  one  of  the  snag  boats  should  be  available  at  a  favorable  stage  of 
water.  This  opportunity  presented  itself  when  the  snag  boat  Florence^ 
J.  H.  Lewis,  master,  was  on  the  way  back  from  Tchula  Lake,  after  tow- 
ing the  quarter  boat  and  transporting  the  chopping  party  to  that 
stream.  The  Florence  entered  Big  Sunflower  River  August  18  and  con^ 
tinned  work  until  August  30, 1891,  when  the  funds  were  exhausted  and 
the  boat  returned  to  Vicksburg.  Operations  were  carried  up  to  within 
one-half  mile  of  Faisonia,  and  the  following  obstructions  removed: 

Stnmps  puUed : 18 

I^ogs  removed  from  channel 33 

Leaning  trees  cut 23 

Cut  off  sharp  point  which  had  120  trees  and  saplings  on  it. 
The  water  was  at  a  low  stage,  and  all  the  stumps  and  logs  were  taken 
directly  from  the  channel. 
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The  following  extract  from  my  annual  rex)ort  for  1891  remains  appli> 
cable  to  this  work : 

It  is  recommended  that  futnre  appropriations  shall  not  restrict  expenditures  to 
designated  stretches  of  river,  in  order  that  the  funds  may  be  applie<l  where  the 
work  is  needed  most  and  where  it  will  yield  the  greatest  benefit  to  navigation. 

The  estimate  of  $66,000,  made  in  l£r79,  for  the  improvement  of  this  river  (pa^ 
984,  Report  Chief  of  Engineers,  1879),  did  not  contemplate  doing  the  work  at  irreg- 
ular intervals  extending  over  a  period  of  fifteen  years,  as  it  will  with  th^  nsoal 
appropriations,  but  was  made  witn  a  view  to  finishing  it  in  not  more  than  three  or 
four  consecutive  seasons.  As  new  obstructions  are  added  from  time  to  time,  it  is 
impossible  to  make  any  definite  estimate,  but  if  an  appropriation  of  not  less  than 
$20,000  is  made  it  can  be  spent  to  advantage  and  with  economy  in  one  or  two  low> 
^  water  seasons,  and  result  in  greater  benetit  to  navigation  and  work  of  a  more  last- 
ing character  than  a  larger  sum  by  small  allotmente  every  other  year. 

Money  statement. 

July  1,1891,  balance  unexpended $803.93 

June  30,  1892,  amount  expended  during  fiscal  year 739. 04 

July  1,  1892,  balance  unexpended 64. 89 

July  1,  1892,  outstanding  liabilities .29 

July  1,  1892,  balance  available 64.60 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000.00 

Amonnt  available  for  fiscal  year  ending  June  30,  1893 5, 064.  €0 

Amount  that  can  be  profi  tably  expended  in  fiscal  year  ending  J  une  30, 1894    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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In  the  past  fiscal  year  this  river  was  navigable  the  whole  period,  irora  the  month 
to  Woodbum  (80  miles).  During  medium  and  high  stages  boats  ran  in  the  upper 
river  to  Faisonia  (144  miles)  and  above. 

LUt  of  Biem-vcheel  steamboats  that  navigated  Big  Sunflower  River  in  fiscal  year  289S, 


Name. 


Birdie  Bailey... 

Lake  City 

Ike  Bon  ham 

Addle  £.  Faieon 

Hibemia 

Dyeraburg 

Gamma 

Uncle  Billy 

HiUCity 

General  Miles  . . 


)  FteL 
109.74'UI.O 

35.80  75.0 
78.52   93.4 

241.50  135.0 

157.06;135.0 

73.08i  93.0 
44.32    84.0 

79.81  88.1 


90.00 
72.40 


05.0 
95.2 


£ 


FeeL 
22.0 
16.6 
18.0 
30.6 

25.0 

18.4 

18.4 

7.7 


22.0 
17.3 


s* 

9 
P 


FeH. 
3.5 
4.6 
3.6 
4.9 

4.0 

3.0 
4.3 
3.9 


4.5 
2.1 


Draft. 

^ 

• 

•2 

M 

'G 

J 

Ft,  in.  Ft  in 


10 

4 
6 
2 


2    0 


1 
2 
1 

1 
1 


8 
6 

4 

6 
8 


4 

3 
3 
5 


0 
2 
6 
0 


4    6 


3 
3 
3 

4 

3 


6 

10 

0 

0 
2 


Holly  Bluff  and  month 

do 

Woodbum  and  month 

Solo  and  mouth 

Yicksbarg  and  Osceola 

Vicksburgand  CampbellsTille . . 

Vickabnrg  and  Cobb  Place 

Yazoo  C5tj'  and  Campbells ville  . 

East  Renovo  luad  montb  of  HmaH- 
pnckena  River. 

5  Vicksburg  and  ^hrton 

^  Vickabur);  aad  Shell  Ridge 

y ickabiirg  and  Woodbum 


17 

38 

I 

f 

1 

» 
10 
75 
90 


S 

a 
tc 
e 

3 


32 

» 
U9 

210 


7i 
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Summary  of  commerce  reported. 


Articles. 


Cotton 

Coit  on  teed 

Mides 

Lfire  stock 

8awlo(|rg , 

Loniber 

Staves 

Miscellaneous 

Total  down  &oif;ht8 

Return  freights. 

Total  freights - 

Batimated  valne 

• 


1891-'92. 


Tout. 

4,118 

6,450 

12 

265 

21,835 

906 

4,430 

2,549 


39.565 
7,489 


47,054 


11, 354, 000 


1890-'91. 


Tont. 
2,376 
8,500 


70 

16,400 

920 

8,219 

2,027 


27,511 
4,473 


81,984 


1889-*00. 


Torn. 

2,694 
.  3,975 


150 
4,000 

869 
6,250 


16,838 
6,322 


22,160 


#945,000 


11,240^000 


1888-'89. 


Tons. 
4,000 
6,0i)0 
1 
150 


490 
3.880 


14, 521 
9,680 


24,201 


$1,858,000 


The  Loaisville,  New  Orleans  and  Texas  Railway  crosses  the  river  at  Clarksdale, 
and  thence  south  mns  parallel  to  the  stream,  at  distances  varying  from  5  to  20  miles. 
The  Geor^a  Pacific  DiviHion  of  the  Richmond  and  Danville  crosses  the  river  near 
Johnsonville  with  a  line  running  £rom  Arkansas  City  on  the  Mississippi  River  to 
Atlanta^  Ga. 


V15. 

IMPROVEMENT  OP  BIG  HATCHEE  RIVER,  TENNESSEE. 

Big  Hatchee  Biver  has  its  source  in  northern  MissiHsippi,  flows  in 
northwesterly  and  then  westerly  direction  through  the  most  produc- 
tive region  of  West  Tennessee,  and  enters  the  Mississippi  Eiver  50 
2Diles  above  Memphis.    It  appears  that  navigation  of  this  stream  was 
commenced  as  early  as  1827;  that  in  1841  and  1842  the  State  of  Ten- 
nessee appropriated  $100,000  for  improvement  of  rivers  in  the  western 
part  of  the  State,  one-third  of  which  was  expended  on  Big  Hatchee, 
after  which  the  amount  of  commerce  was  considerable,  six  or  seven 
steamboats  having  been  employed  during  the  cotton  season,  and  there 
was  navigation  for  light-drafb  boats  the  year  round.    In  1866  the  legis- 
lature of  Tennessee  declared  the  stream  unnavigable,  and  authorized 
the  construction  of  fixed  railway  bridges  across  it,  in  consequence  of 
which  navigation  was  suspended  until  1879,  when  the  act  was  repealed, 
^nd  the  raUroad  companies  changed  their  bridges  to  conform  to  the 
law. 

Under  section  2  of  river  and  harbor  act  of  August  14, 1876,  which 

provided  for  "  examination  and  survey  of  such  rivers  and  harbors  as, 

in  the  judgment  of  the  Secretary  of  War,  will  subserve  the  general 

interests  of  commerce,''  an  examination  of  this  river  was  ordered,  bnt, 

in  view  of  the  State  law  declaring  the  river  unnavigable,  it  was  deferred 

until  1879,  after  the  repeal  of  the  act  by  the  legislature  of  Tennessee. 

The  project,  based  upon  this  examination,  contemplated  the  removal 

of   snags,  logs,  leaning  timber,  etc.,  to  render  the  stream  navigable 

throughout  the  year  for  light-draft  boats  from  Bolivar,  Hardeman 

County,  Tenn.,  to  the  mouth,  a  distance  estimated  to  be  about  240 

^iles.    The  plan  of  operations  contemplated  completing  the  work  in 

^^ree* consecutive  seasons  of  low  water  at  a  cost  of  $30,000.    (Eeport 

Chief  of  Engineers,  1880,  pages  1330-1332.) 
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The  appropriations  liave  been  as  follows: 


By  act  6f=^ 

August  11, 1888 $5,000 

September  19, 1890 5,000 

Total 32,000 


By  act  of — 

JuDeU,  1880 $10,600 

March  3, 1881 3,500 

August  2, 1882 3,000 

Julys,  1884 2,500 

August  5, 1886 3, 000 

Operations  from  the  commencement  of  the  improvement  by  the  United 
States  to  the  close  of  the  fiscal  year  1891,  were  as  follows: 

A  chopping  party  commenced  work  at  Bolivar  August  13,  1880,  and 
continued  downstream  to  the  mouth  of  the  river,  which  was  rea<*he<l 
December  10, 1880.  This  work  consisted  chiefly  of  clearing  the  leaning 
timber,  but  snags  and  logs  were  removed  from  the  channel  wborever. 
practicable  with  the  means  at  hand.  In  1881  work  with  a  chopping 
party  was  resumed  at  Bolivar  June  22,  and  between  that  date  and 
October  15  was  carried  down  to  the  mouth,  special  attention  being  * 
given  to  the  removal  ol  obstructions  in  the  channel.  August  28-No- 
vember  4,  1882,  the  work  was  gone  over  again,  from  Bolivar  down  to 
Heed  Landing,  27i  miles  above  the  mouth,  many  new  obstructions 
having  been  added  during  the  year,  by  caving  banks,  etc^.  Owing  to 
lack  of  funds,  nothing  further  was  done  until  December  14,  1884, 
when  a  chopping  party  commenced  work  at  Piljerk  Landing,  40  miles 
above  the  mouth,  and  continued  upstream  about  40  miles,  thoronghly 
removing  all  obstructions  to  navigation,  until  February  10,  1885,  when 
operations  were  suspended  by  high  water.  Nothing  could  be  done  the 
following  low-water  season,  as  the  balance  available  was  insufficient  to 
resume  operations.  October  15,  1886,  work  was  begun  at  the  mouth 
and  continued  until  January  15,  1887,  when  it  was  stopped  by  high 
water,  having  been  carried  up  to  Rialto,  about  00  miles.  Tlie'  small 
balance  left  was  expended  June  17-27,  1887,  in  working  from  Bialto 
back  to  the  mouth,  giving  a  fair  navigable  channel  in  that  stretch  of 
river.  The  next  work,  April  5-June  14, 1889,  was  carried  from  Bialt<r 
upstream  to  the  Louisville  and  Nashville  Eailroad  Bridge,  a  distance 
of  about  60  miles,  and  August  19-October  31, 1889,  a  haiid-pi-ox)ell€d 
snag  boat  was  employed  in  removing  obstructions  from  the  Ixittom  of 
the  river  below  Eialto,  clearing  a  good  channel  between  that  phfce  and 
the  mouth  with  a  depth  of  2 J  feet  at  low  stages.  The  appropriation  of 
1890  was  made  late  in  the  season,  and  as  the  river  was  at  a  stage  too 
high  for  advantageous  work  during  the  greater  portion  of  the  time  to 
the  end  of  the  fiscal  year  1891,  work  wa«  not  resumed. 

Before  the  improvement  was  commenced  the  river  virtually  was  un- 
navigable  by  reason  of  the  obstructions;  in  1889  it  was  reported  navi- 
gable for  seven  months,  and  during  the  fiscal  year  1891  it  was  reported 
navigable  for  nine  months.  Between  Bolivar  and  its  mouth  the  stit>am 
is  crossed  by  four  railroads,  about  60  miles  apart,  which  transjK>rt  the 
principal  products  of  the  adjacent  country,  and  the  main  effect  of  the 
work  done  has  been  to  facilitate  the  transportation  of  timber  and 
staves  and  prevent  excessive  rates  of  freight.  The  fixed  bridge  of  the 
Tennessee  Midland  Railway,  about  60  miles  below  Bolivar,  prevents 
navigation  by  steamers  above  that  point.  If  this  bridge  is  provided 
with  a  draw,  and  the  snags  and  leaning  timber  removed  so  as  to  per- 
mit light-draft  boats  to  run  the  year  round,  thtjre  is  a  probability  that 
the  steamboat  trade  may  be  revived,  though  not  to  the  extent  of  the 
period  prior  to  the  war,  before  the  railroads  were  built. 

Operations  during  the  fiscal  year  1892  were  as  follows: 

Owing  to  the  difliculty  of  hiring  a  boat  of  sufficient  strength  and 
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^th  appliances  adapted  to  removing  obstructions,  without  great  cost, 
it  was  deemed  advisable  to  defer  work  until  the  United  States  snag 
boat  Florence  completed  operations  in  Forked  Beer  River.  The  Flor- 
ence, J.  H.  Lewis,  master,  commenced  work  at  the  mouth  of  Big  Hat- 
chee  January  1,  1892,  and  continued  up  to  Green  Landing,  a  distance 
of  about  61  miles,  where  it  was  suspended  March  5,  1892,  by  high 
water.  The  following  is  a  sumnlary  of  the  work  done  during  this  pe- 
riod : 


Stumps  pulled 46 

Shore  suags  cut 496 

Lof^s  removed  from  channel 105 

Side  jams  removed 14 


Leaning  trees  cut- 6, 677 

Leaniug  trees  topped 21 

Trees  girdled 6,518 


Continued  high  water  to  the  end  of  the  fiscal  year  prevented  further 
operations. 

The  small  amount  of  commerce  to  be  benefited  is  not  at  all  commen- 
surate to  the  cost  of  continuing  this  improvement,  or  to  maintaining 
what  has  been  done,  and  for  this  reason  it  is  not  believed  that  any 
further  amount  can  be  expended  profitably  unless  a  greatly  increased 
business  should  be  developed. 

Money  stntemenU 

July  1, 1891,  balance  une:^pended $5, 000. 81 

Juue  30, 1892,  amount  expended  during  fiscal  year - 2, 822. 33 


July  1, 1892,  balance  unexpended 2, 178. 48 

July  1, 1892;  outstanding  liabilities 2. 56 


July  1, 1892,  balance  available 2,175.92 

Amount  a2>propriated  by  act  approved  July  13,  1892 3, 500. 00 


Amount  available  for  fiscal  year  ending  June  30,  1893 5, 675. 92 


COMMERCIAL  STATISTICS. 


On  May  20,  eleven  printed  requests  for  commercial  statistics  were  sent  to  steam- 
boat masters  and  all  other  perscms  understood  to  be  engaged  or  interested  in  naviga- 
tion of  this  stream.  Btit  three  replies  were  received,  two  of  which  reported  no  business 
done.  From  the  third,  the  commerce  for  the  year  appears  to  have  been  as  given  be- 
low. No  information  of  any  steamboat  being  in  tl^e  river  during  the  year  was  ro- 
<sei\;ed. 


/ 


Summary  of  commerce  reported. 


Cotton 

L.iimb«r  (saw  loifs) . 
SfAven  and  heading. 
Miscellaneous 


Total  freighlA 


Articles. 


4, 450 
500 


4,950 


£0tiinat«d  valne I    $30,000 


I890-'9L 


23 

6,010 

11,600 

25 


17.658 


$184, 500 
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The  Illinois  Central  Railroad  orosses  the  river  at- Bolivar,  the  head  of  proposed 
improvement;  the  Tennessee  Midland  Railway  crosses  at  Hatchee  Station,  about  178 
miles  above  the  mouth ;  the  Louisville  and  Nashville  Railroad  crosses  at  Big  Hatchee 
Station,  about  117  miles  above  the  mouth;  and  the  Newport  News  and  ^uttissippi 
Valley  RaUroad  crosses  at  Rialto,  about  57  miles  above  the  mouth. 


V  i6. 
IMPROVEMENT  OF  FORKED  DEER  RIVER,  TENNESSEE. 

Main  Forked  Deer  Eiver,  24  miles  long,  is  formed  by  the  junction  of 
the  North  and  South  Forks  in  Dyer  County,  West  Tennessee,  about  9 
miles  below  the  town  of  Dyersburg,  flows  in  a  southwesterly  direction, 
enters  Obion  River  4  miles  above  its  mouth,  and  thus  finds  an  outlet  to 
the  Mississippi  at  Hale  Point,  95  miles  above  Memphis.    Originally 
the  mouth  of  ^'orked  Deer  Eiver  was  near  Ashport,  18  miles  below  Hale 
Point,  but  about  fifty- three  years  ago  the  Stateof  Tennessee  cutacaaal 
to  a  bend  of  the  Mississippi  (now  the  mouth  of  Obion  River),  shorten- 
ing the  length  of  main  Forked  Deer  River  about  one-half.    The  original 
outlet  below  the  canal  is  closed  with  snags  and  drift,  and  is  ^€^ 
"OW  and  "Lost"  channels.    The  canal  is  known  as  "Tigertail^ 
North  Fork  is  formed  by  several  small  creeks  near  Trenton,  in  GibsO^^ 
County,  flows  in  a  westerly  direction  to  Dyersburg,  thence  southwes  "^ 
erly.    South  Fork  heads  in  McNairy  and  Henderson  counties, 
flows  in  a  general  northwesterly  direction.    Appropriations  aggrei[ 
ing  $43,000  were  made  by  the  State  of  Tennessee  for  the  improvenw 
of  Forked  Deer  River,  at  various  times  within  the  twenty  years  pi 
ceeding  1874,  but  their  expenditure  resulted  in  little  or  no  benefit 
navigation. 

Under  river  and  harbor  act  of  March  3, 1873,  an  examination  w; 
made  from  Dyersburg  on  the  North  Fork  to  mouth  of  main  river,  tf 
report  on  which  recommended  that,  in  view  of  the  cost  of  the  work 
comparison  with  the  small  amount  of  commerce  to  be  benefited, 
improvement  should  not  be  undertaken  by  the  United  States.    (Rep<^^ 
Chief  of  Engineers,  1874,  Part  I,  pages  372-380.)    Under  act  of  J\ 
14, 1880,  an  examination  of  the  South  Fork  and  reexamination  of 
North  Fork  and  main  river  were  made  (Report  Chief  of  Enginee^^^ 
1881,  pages  1489-1497),  and  under  act  of  August  5,  1886,  a  third 
amination  of  North  Fork  below  Dyersburg  and  the  main  river  ^r' 
made  (Report  Chief  of  Engineers,  1887,  pages  1494-1495). 

The  original  project  contemplated  the  removal  of  snags,  logs,  le^ 
ing  timber,  etc.,  to  give  greater  ease  and  safety  to  navigation  of  Son- ♦^^ 
Fork  between  Brownsville  Landing  and  its  junction  with  North  Foi 
a  distance  estimated  to  be  about  73  miles,  which  was  modified  in  Vi 
so  as  to  extend  operal  ions  up  to  Jackson,  Tenn.,  the  head  of  navi| 
tion,  about  74  miles  above  Brownsville  Landing.    By  the  act  of  1^ 
the  improvement  of  North  Fork  and  main  river  were  added  under  trl*^ 
general  title  Improving  Forked  Deer  River,  and  the  project  conte^**' 
plated  the  same  class  of  work  in  the  9  miles  of  North  Fork  \>elf>^ 
Dyersburg  and  thence  down  the  main  stream  to  the  mouth.    TheorigJ" 
nal  estimates  of  cost  were  $19,250  for  South  Fork,  $4,500  for  ^ortJ^ 
Fork,  and  $7,000  tor  the  main  river,  but  as  they  were  based  on  pl*^'^ 
for  completing  the  work  in  one  season,  the  cost  will  be  increaseid,  ^ 
new  obstructions  are  added  from  time  to  time. 
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piopTiations  have  been  as  follows: 

t2, 1882,  for  South  Fork $3,000 

,1884,  for  South  Fork 1 2,000 

1 6, 1886,  for  South  Fork 5,000 

til,  1888: 

►r  South  Fork 2,500 

.r North  Fork , 4,500 

>r  main  river 2. 500 

tther  19, 1890,  for  North  Fork  and  main  river > 2^500  . 

tl 22,000 

ions  from  the  beginuiDg  of  the  improvement  by  the  United 
the  close  of  the  tiscal  year  1891  were  as  follows: 
with  a  chopping  party,  commenced  at  the  mouth  of  South 
ly  7, 1883,  and  continued  until  November  16,  1883.  During 
>d  the  water  was  at  a  low  stage,  and  the  removal  of  leaning 
ogs,  snags,  etc.,  was  carried  upstream  to  Jackson.  Under  the 
iJ4  work  was  resumed  October  1, 1884,  at  Jackson  and  carried 
iam  about  64  miles  to  Bell  Depot,  where  operations  where  sus- 
Deceoiber  17,  1884,  the  available  funds  being  exhausted, 
further  was  done  until  October  27,1886,  when  operations  were 
the  mouth,  and  between  that  date  and  June  16, 1887,  were 
ipstream  to  within  4  miles  of  Bell  Depot.  iNTo  work  was  done 
wing  season,  no  funds  being  available.  The  next  and  last 
ne  in  South  Fork  commenced  early  in  December,  1888,  near 
h  dam  below  Bell  Depot,  where  operations  were  suspended  in 
y  means  of  explosives  a  channel  100  feet  wide  was  cleared 
the  dam,  after  which  the  reny)val  of  snags,  logs,  leaning  tim- 
was  carried  up  to  Jackson  and  then  back  to  the  mouth,  reach- 
atter  point  March  9, 1889.  April  1-17, 1889,  the  small  balance 
J  was  expended  by  a  small  hand-propelled  snag  boat  in  remov- 
ng  timber  and  heavy  channel  obstructions  which  had  collected 
(niles  above  the  mouth. 

in  the  ITorth  Fork  below  Dyersburg  was  commenced  by  a 
;  party  October  3, 1888,  at  the  mouth,  and  the  principal  shore 
8  completed  IN'ovember  27, 1888,  Channel  work  with  a  hand- 
I  snag  boat,  fitted  with  light  shears  and  steam  power,  com- 
)ecember  6, 1888,  and  continued,  when  the  stages  of  water  would 
intil  May  ol,  1889,  resulting  in  a  good  channel  with  a  least 
'  2J  feet  at  ordinary  low  stages  of  water.  November  1-23, 
work  was  gone  over,  and,  and  it  was  found  that  the  channel 
red  considerably  and  was  well  defined,  with  caving  banks  at 
places.  Wherever  there  were  evidences  of  caving  the  banks 
ired  for  some  distance  back,  and  the  snags  and  stumps  that 
red  loose  were  removed. 

in  the  main  river  was  begun  with  the  hand-propelled  snag  bf)at 
3r  10, 1888,  but  after  twelve  day'swork  was  suspended  by  high 
hich  prevented  resuming  operations  until  June  10. 1889.  From 
3  until  the  end  of  July,  1889,  with  the  exception  or  a  week's  sus- 
)y  a  sudden  rise,  the  snag  boat  and  a  chopping  party  were  em- 
a  removing  the  obstructions  as  thoroughly  as  practicable  with 
ed  amount  available  for  the  purpose.  At  extreme  low  water 
wing  October  a  number  of  stumps  obstructing  the  channel  be- 
ite  Oak  Landing  were  removed,  after  which  work  in  the  main 
3  stopped. 
Qounts  expended  to  June  30, 1891,  were,  for  South  Fork,  $12,500, 
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for  North  Fork,  $4,500,  and  for  the  main  river,  $2,{'K)0.  With  these  ex- 
penditures  the  two  forks  were  put  in  ftiirly  good  navigable  coudition, 
bnt  no  material  improvement  was  gained  in  the  main. stream.  Navi- 
gation of  South  Fork  is  carried  on  by  flatboats,  loaded  with  staves  and 
lumber,  and  rafts  of  saw  logs.  Before  the  improvement  commenced 
about  one  boat  in  three  was  lost,  on  account  of  the  obstructions;  now 
they  make  the  trip  in  comparative  safety  and  at  less  cost  The  work 
in  Forth  Fork  below  Dyersburg  enabled  boats  to  run  at  a  stage  3  feet 
lower  than  formerly. 

In  the  fiscal  year  1892  the  funds  available  were  "  expended  od  the 
Korth  Fork  from  Dyersburg  to  the  main  river, -and  thence  on  the  main 
river  to  its  mouth,"  as  required  by  the  act  of  181)0,  and  operations  were 
as  follows : 

The  United  States  snag  boat  Florence^  J.  H.  Lewis,  maater,  was  fitted 
out  for  work  in  Forked  Deer  Eiver  in  September,  1801,  but  on  the  eve 
of  departure  request  was  made  for  temporary  use  of  the  boat  for  urgent 
work  in   Lieut.   Millis's  district,  at  mouth  of  Eed  River,  which  was 
granted.    The  Florence  returned  to  Yicksburg  October  19,  and  eonj- 
munication  was  opened  at  once  with  steamboat  men  at  Dyersburg,  to 
ascertain  if  the  boat  could  enter  the  mouth  of  Forked  Deer  at  the  low 
stage  of  water,  and  upon  the  receipt  of  affirmative  information  it  left 
Vicksburg  October  24,  stopped  at  Memphis  October  31  to  receive  fuel, 
cordage,  supplies,  and  a  pilot,  and  entered  Forked  Deer  Eiver,  and  ciim- 
menced  work  November  2.    Operations  continued  until  the  funds  were 
exhausted,  December  30.    Duiing  the  entire  period  the  water  was  at  a 
low  stage,  and  eft'ective  work  was  done  in  the  way  of  removing  logs  and 
stumps  from  the  channel,  extending  over  the  entire  stret<:h  of  river  pro- 
videcl  for  by  the  approi)riation,  from  the  mouth  up  to  Dyersburg  and 
back.    The  following  is  a  summary  of  the  work  reported: 

Stnmps  pulled 81  '  Leaning  trees  cut 1,11^ 

Shore  snugs  cut 421     Lean  in  <j  trees  topped 26 

Logs  removed  from  chcannel 159  ■  Trees  girdled 150 

Jams  removed 6  I 

Removed  old  sawmill  track  from  channel. 

This  work  resulted  in  a  greater  depth  of  clear  channel  between  Dyers- 
burg and  the  mouth  by  the  removal  of  snags  and  logs,  and  gave 
greater  ease  and  safety  to  the  passage  of  boats. 

In  view  of  the  limited  amount  of  commerce  to  be  benefited,  no  esti- 
mate is  made  for  continuing  work  in  the  fiscal  year  ending  Jane  dO^ 
1894. 

Money  statement 

July  1,  1801,  balance  unexpended $2,500. ft> 

June  30,  1892,  amount  expended  during  fiscal  year 2. 496. 5 

July  1,  1892,  Imlance  unexpended S.^ 

July  1,  1892,  outstanding  liabilities 1-20 

July  1, 1892,  balance  available 2.55 

Amount  apjiropriat^Hl  by  act  approved  July  13,  1892 «%  <W0. (V 

Amount  available  for  fiscal  year  ending  June  30,  1893 3, 002. 55 


COMMERCIAL   STATISTICS. 


North  Fork  and  the  main  river  were  reported  navigable  to  Dyersbnrg  from  Xovtm- 
ber  1  to  J  une  30  in  the  j^aat  fiscal  year.     No  commerce  was  reported  flrom  South  Fork* 
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List  of  sieamhoaia  engaged  in  navigation  during  fiscal  gear  1892. 


Class. 

6 

t 

• 

• 

• 

Draft. 

Between— 

a 

• 

a 

Name. 

*5 

.a 

• 

0 

1 

Q 

3 

1 

P4 

Feet. 

F^et. 

J^ecf. 

Ff.in. 

Ff.  tn. 

Peoria  Belle* 

Tug.. 

31.07 

70.3 

12.6 

4.4 

4    6 

0    6 

Dyersbnrgand  Hales  Point 
onMissnsippi  Kiver,  and 

a  ^   •   • 

650 

" 

^ 

points  on  Obion  and 
Forked  De#'r  Kiver. 

Jame«  Laughlin . . 

Tug.. 

28.76 

r 

71.5 

15.0 

4.5 

5    0 

5    6 

Stevens  Mill  on  Obion 
River,  and  Dyersburg 
on  North  Fork. 

33 

98 

*  The  nnraber  of  trips  made  by  the  Peoria  Belle  was  not  rei)orted.    Both  tags  carried  barges  for 
freight  and  passengers. 


Summary  of  commerce  reporitd. 


Articles. 


1891-'92. 


Cotton 


Ton*. 


98| 


Cottonseed 100 

Hides  and  skins 2^ 

Live  stock ;  18 

Lnmber  (principally  .•ww  logs) i  12, 000 

'  3 


Staves 
Miscellaneous 

Total  freights 


580 
44 


15. 843 


BsUmated  value $108,000 


1890-'9J. 


Ton9. 


0 

25 


9. 200 
24,000 


33,231 


$250,  000 


Sonth  Fork  is  crossed  at  Jackson  by  tbe  Illinos  Central  Rn  ilroad,  the  Mobile  and  Ohio 
Railroad,  and  the  Tennessee  Midland  Railway ;  and  at  Bell  Depot  by  tbe  Lonisville  and 
Nashville  Railroad ;  and  the  Newport  News  and  Mississippi  Valley  Railroad  crosses 
North  Fork  at  Dyersburg. 


V  17. 

WATER  GAUGES  ON  MISSISSIPPI  RIVER  AND  ITS  PRINCIPAL  TRIBUTARIES. 

These  gauges  were  designed  to  secure  informatiou  from  coiitiimous 
records,  with  a  view  to  protection  of  tlie  alluvial  lands  against  over- 
flow, the  improvement  of  navigation,  and  to  give  correct  reports  of  tbe 
stages  of  water  for  the  benefit  of  river  men  and  planters.  They  were 
ordered  by  joint  resolution  of  Congress,  approved  February  21, 1871 
(section  5252,  Bevised  Statutes),  viz: 

Sec.  5252.  The  Secretary  of  War  is  hereby  authorized  and  directed  to  have  water 

faages  established  and  daily  observations  made  of  the  rise  and  fall  of  t]ie  Lower 
lississippi  River  and  its  chief  tributaries  at  or  in  vicinity  of  St.  Louis,  Cairo, 
Memphis,  Helena,  Napoleon,  Providence,  Vicksburg,  Red  Kiver  Lifriding,  Baton 
Roaee,  and  CarroUton,  on  the  Mississippi,  between  the  mouth  of  the  Missouri  and 
the  Gulf  of  Mexico ;  and  at  or  in  the  vicinity  of  Fort  Leavenworth,  on  the  Missouri; 
Rock  Island,  on  the  Upper  Mississippi;  Louisville,  on  the  Ohio:  Florence,  on  tho 
Tennessee;  Jacksonport,  on  the  White  River;  Little  Rock,  on  the  Arkansas;  and 
Alexandria,  on  the  Red  Rivof ;  and  at  such  other  places  as  the  Secretary  of  War  may 
deem  advisable.  The  expenditure  for  the  same  shaU  be  made  from  the  appropria- 
tion for  the  improvement  of  rivers  and  harbors,  but  the  annual  cost  of  the  observa- 
tions shall  not  exceed  the  sum  of  $5,000. 

AH  of  the  gauges  directed  by  the  foregoing  resolution  were  estab- 
lished the  latt€r  part  of  1871,  except  the  one  at  CarroUton,  La.,  estab- 
lished in  January,  1872.  A  gauge  was  placed  at  the  mouth  of  White 
Eiver  instead  of  at  Napoleon,  Ark.,  as  the  latter  place  was  caving  fast 
into  the  river.    Two  gauges  were  established  at  LoTiiav\iY^,  Y^.^  .^  qvi<6 
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being  needed  at  the  head  and  one  at  the  foot  of  the  falls,  and  at  the 
request  of  the  steamboat  men  a  gauge  was  set  np  at  Natchez,  Miss. 

A  gauge  was  established  at  Nashville,  Tenn.,  on  Camberland  River, 
in  August,  1873.  Additional  gauges  were  established  on  Bed  River, 
at  Shreveport,  La.,  Garland,  Ark.,  and  Fulton,  Ark.,  in  February,  1800, 
and  one  at  Donaldsonville,  La:,  on  the  Mississippi,  in  June,  1890. 

The  gauge  at  Eoek  Island,  111.,  was  discontinued  April  30, 1879,  be- 
cause observations  so  far  upstream  were  needed  no  longer,  and  the 
gauge  at  Fort  Leavenworth,  Kaus.,  was  abandoned  November  30, 1886, 
but  readings  at  the  latt^sr  place  have  been  continued  by  the  ^iissoari 
Biver  Commission. 

In  1881,  bulletins  were  erected  at  the  stations  on  the  Mississippi  for 
the  purpose  of  giving  passing  steamboats  the  stage  of  water  at  each 
reading  of  the  gauge,  and  showing  whether  the  riv^  was  rising,  sta* 
tionary,  or  falling.  The  size  of  the  plates  in  the  original  bulletins  was 
20f  by  24  inches,  black  figures  on  white  ground,  but  in  189Q  they  were 
replaced  by  larger  bulletins,  -j^-inch  sheet-iron  plates,  each  40  by  48 
inches,  white  figures  on  black  ground,  which  are  large  enough  to  be 
read  easily  with  the  naked  eye  at  a  distance  of  half  a  mile.  The  old 
bulletins  were  repaired  and  used  in  extending  the  service  to  the  tribu- 
taries. 

From  1871  to  February,  1887,  the  gauges  were  read  and  bulletinB 
changed  at  8  a.  m.  daily,  but  since  the  latter  date  this  has  been  done 
at  8  a.  m.  and  4  p.  m.  every  day,  in  order  to  obtain  greater  uhiformity 
and  accuracy. 

The  engineer  gauges  are  used  by  the  Weather  Bureau  at  St  Louis, 
Mo.,  Cairo,  111.,  Memphis,  Tenu.,  Helena,  Ark.,  Vicksburg,  Miss.,  Nash- 
ville, Tenn.,  Alexandria,  La.,  Shreveport,  La.,  and  Fulton,  Ark. 

During  the  fiscal  year  ending  June  30, 1892,  observations  were  con- 
tinued at  the  twenty-two  gauges,  located  as  foUows:  On  Mississippi 
River  at  St.  Louis,  Mo.,  Cairo,  111.,  Memphis,  Tenn.,  Helena,  Ark.,  month 
of  White  River,  Arkansas,  Lake  Providence,  Louisiana,  Vicksburg, 
Miss.,  Katchez,  Miss.,  Red  River  Landing,  La.,  Baton  Rouge,  La.,  Don- 
aldsonville, Lji.,  and  Carrollton  (New  Orleans),  La.;  on  Ohio  Eiverat 
Louisville,  Ky.,  hea<l  of  falls  and  foot  of  falls;  on  Tennessee  River  at 
Florence,  Ala.;  on  Cumberland  River  at  Nashville,  Tenn.;  on  White 
River  at  Jackson  port.  Ark.;  on  Arkansas  River  at  Little  Rock,  Ark.j 
and  on  Red  River  at  Alexandria  and  Shrevei)ort,  La.,  and  Garland  and 
Fulton,  Ark.  The  gauge  readings  are  received  at  this  office  weekly, 
reviewed,  consolidated,  and  sent  to  the  secretary  of  the  Mississippi 
River  Commission,  by  whom  they  have  been  published  to  the  end  of 
the  calendar  year  1891. 

Records  of  the  daily  rctidings  were  furnished  the  president  'of  the 
Mississippi  River  Commission ;  copy  of  the  Florence  record  was  fur- 
nished the  engineer  officer  in  charge  of  Lower  Tennessee  River;  copy  of 
the  Carrollton  record  was  sent  the  assistant  engineer  at  South  Pass  of 
the  Mississippi;  and  copies  of  the  records  at  various  stations  wereftir* 
nished  district  officers  and  levee  commissioners  during  the  flood  season. 

The  following  gauges  were  inspected  by  Assistant  Engineer  John 
Ewens  during  the  year,  viz : 

July, — (16t£)  Carrollton,  La.,  gauge  rebuilt  fix)m  0  to  20  foot  mark; 
(20th)  Alexandria,  La.;  (21st)  Shreveport,  La.;  (27th)  Garland,  Art; 
(28th)  Fulton,  Ark.,  gauge  rebuilt  from  0  to  11.2  foot  mark;  (31st)  Litfle 
Rock,  Ark.,  bulletin  moved  downstream  300  feet  to  better  location. 

Atignst,—{26)  Memphis,  Tenn.;  (3d)  Heleul;  Ark.;  (4th)  moutli  of 
White  River,  Arkansas,  gauge  rebuilt  firom  13  to  47.6  foot  mark;  (dth) 
Lake  Providence,  La.,  gauge  rebuilt  from  9  to  37  foot  mark. 
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November, — (30th)  Qarland,  Ark. 

December. — (Ist)  Fulton,  Ark.,  gauge  rebuilt  from  1  to  8.2  foot  mark; 
(6tli)  Alexandria,  La.;  (7th)  Shreveport,  La.,  gauge  rebuilt  from  — 1.7 
to  2.2  foot  mark,  and  arrangements  made  for  rebuilding  entire  gauge. 

March, — (3d)  CarroUton,  La.,  gauge  rebuilt  from  0  to  17  foot  mark 
and  a  new  stone  and  pipe  bench  mark  established:  (6th)  Donaldson- 
yille,  La.;  (8th)  Baton  Eouge,  La.,  gauge  rebuilt  n*om  17  to  37  foot 
mark;  (9th)  Red  Biver  Landing,  La.,  gauge  rebuilt  from  25  to  50  foot 
mark;  (10th)  Natchez,  Miss.,  gauge  rebuilt  from  20  to  50  foot  mark; 
(21st)  Lake  Providence,  La.,  gauge  rebuilt  from  1^  to  44  foot  mark ; 
(23d)  moutii  of  White  Biver,  Arkansas,  gauge  rebuilt  from  24  to  34  foot 
mark:  (24th)  Helena,  Ark.,  new  bench  mark  established;  (26th)  Mem- 
phis, Tenn.;  (28th)  Little  Rock,  Ark.;  (3l8t)  Fulton,  Ark. 

April, — (2d)  Oarland,  Ark.;  (3d)  Shreveport,  La.;  (4th)  Alexandria, 
La. 

The  limited  means  available  prevented  the  frequent  and  rigid  inspec- 
tions essential  to  accuracy  of  the  readings  and  records,  and  for  this 
reason  the  results  of  the  year's  work  have  not  been  as  satisfactory  as 
could  be  desired. 

The  service  began  in  1871  has  been  extended  and  improved  until  it 
has  grown  to  be  a  large  and  important  system  of  collecting  valuable 
information  for  the  improvement  of  many  streams,  for  giving  correct 
river  reports  to  those  interested  in  navigation,  prompt  warnings  to 
those  living  in  sections  subject  to  overflow,  information  to  the  planting 
interests  of  the  alluvial  valley,  and  for  distributing  and  preserving  the 
records  for  ftiture  use.  As  the  value  of  the  observations  and  the  prac- 
tical use  of  the  bulletins  become  appreciated,  requests  are  made  by 
river  men  for  new  gauges  or  for  bulletins  at  important  stations  on  the 
tributaries. 

Gkiuge  stations  have  been  established  on  tributary  streams  in  connec- 
tion with  their  improvement,  some  of  which  might  be  transferred  to 
tlds  service  with  benefit  to  all  concerned.  There  are  several  gauges  in 
each  district  on  Mississippi  River  between  St.  Louis  and  New  Orleans, 
the  reports  of  which  are  sent  to  the  secretary  of  the  Commission,  but 
the  records  of  all  can  not  be  equally  valuable,  as  the  gauges  are  not  in- 
spected regularly  or  uniformly.  Rigid  inspection  is  necessary  to  insure 
careful  observations,  to  maintain  the  gauge  zeros  invariable,  and  to  a 
well  ordered  and  efficient  service,  which  can  be  secured  in  no  other  way 
without  great  cost,  and  for  this  reason  the  recommendation  of  former 
reports,  that  the  entire  gauge  service  should  be  under  one  management, 
is  repeated  in  the  interest  of  economy  and  good  service. 

Attention  is  invited  to  that  portion  of  my  last  report  ^regarding  the 
decision,  made  in  April,  1891,  that  section  6  of  the  river  and  harbor  act 
of  August  11, 1888,  allows  only  $6,000  to  be  drawn  during  each  fiscal 
year  (pages  2016^  2017,  Report  Chief  of  Engineers,  1891),  and  also  to 
the  ract  that  dunng  the  two  fiscal  years  prodding  1891  it  was  held  that 
the  amount  available  for  each  year  was  $9,600,  and  the  recommenda- 
tion  is  repeated  that  section  6  of  the  act  of  August  11, 1888,  be  amended 
to  grant  in  unmistakable  terms  a  i>ermanent  appropriation  of  such 
amount  as  may  be  necessary  to  do  the  work,  not  to  exceed  in  the  ag- 
gregate for  each  fiscal  year  the  sum  of  $12,000,  as  per  the  following 
estimates,  viz: 

Wages  of  obeerven $5,000 

Repairs  of  gaa^es  and  buUej^lM 800 

Pay  and  traveling  exx^enses  or  inspector,  and  wages  of  extra  help  at  gauge 
statioDfl 2,700 

JENO  92. ^105 
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Perm anen t  b en  ch  marks $300 

Level  connections 2,000 

Record  books,  blanks,  stationery,  telegrams,  etc 200 

Office  expenses 500 

Mileage  and  transportation .' SOO 

Total 12,000 

This  amount  would  provide  for  the  maintenance  and  perfection  of  tbe 
present  gauges;  a  judicious  extension  of  the  service,  by  embracing  all 
other  gauges  now  on  the  Lower  Mississippi  and  the  principsJ  ones  on 
the  tributaries,  and  establishing  new  ones  at  such  places  as  may  be 
deemed  advisaole;  putting  the  gauges  on  the  Lower  Mississippi  and  iU 
chief  tributaries  under  one  management  and  one  system  of  in8x>ection, 
with  greater  economy  and  advantage  to  the  entire  service.    Frequent 
inspections  could  be  made  to  prevent  errors  in  the  gauges  and  records, 
and  gradual  level  connections  could  be  obtained  with  the  Cairo  datum, 
the  common  reference  plane  of  the  Engineer  Department  and  the  Mis- 
sissippi Eiver  Commission,  to  give  the  greatest  value  to  the  records. 

It  is  urged  also  that  the  gaugings  at  or  near  St.  Paul,  Minn.,  which 
under  the  act  of  August  11, 1888,  are  to  be  paid  for  out  of  the  annual 
appropriation  for  gauging  the  waters  of  the  Mississippi  River  and  its 
tributaries,  be  provided  for  by  a  separate  and  distinct  appropriation,  as 
the  gaugings  are  of  a  different  kind,  consisting  of  discharge  measure- 
ments during  the  operation  of  the  reservoirs  at  the  headwaters  of  th6 
Mississippi  River,  without  connection  with  the  gauges  on  the  Ix)wer 
Mississippi  River  and  its  tributaries,  and,  being  in  charge  of  another 
officer,  their  cost  is  not  included  in  my  estimates  given  above. 

Comparieon  of  flood  of  1892  with  highest  water  recorded  eince  estdbliahmeni  of 

gauges. 


Gange  stations. 


St.  Louis,  Mo 

Cairo,  111 

Memphis,  Tenn  . . . 

Holena,  Ark 

Month     White 
Kirer,  Arkansas. 

Lake  Providence, 
Lonisiana 

Vioksbnrg,  Miss  .. 

Natchez,  Miss 

Red  Kiver  Land- 
ing, Louisiana. . . 

Baton  Rouge,  La  . . 

Donaldsonville,  La . 

Carrollton,  La 

LonisviUe,    K  y  . 
(upper) 

Louisville, 
(lower) . . 

Florence,  Ala 

Nashville,  Tenn.. , 

Jacksonport,  Ark 

Lfttle  Rock.  Ark . 

Alexandria,  La 

Shreveport,La... 

Qarland,  Ark 

Fulton,  Ark 


Ky . 


Tear 
gauge 

was 
estab- 
lish 

ed. 


1871 
1871 
1871 

1871 

1871 

1871 
1871 
1871 

1871 
1871 
1890 
1872 

1871 

1871 
1871 
1873 
1871 
1871 
1871 
1890 
1890 
1800 


Eleva- 
tion of 
gauge 

zero 
above 

Cairo 
datum 
plane. 


FeeL 
400.23 
290.84 
203.97 

i(n..g8 

128.73 

89.62 
66.04 
36.89 

23.85 

20.06 

tl9.71 

20.91 

1419.76 

1 392. 85 


24L50 
64.46 
16L27 
22S.4A 
244.78 


Elevation 

of  gange 

zero 

above 

mean  gulf 
level  at 
Biloxi, 
Miss. 

(prelimi- 
nary).* 


Feet. 
878.97 
269.58 
182. 71 

140.72 

107.47 

68.36 
44.78 
15.63 

2.59 

—  1.20 

t— L65 

—0.36 

1 398. 50 

1 371. 59 


220.24 
43.20 
140. 01 
202.18 
223.62 


Highest  water  pre- 
viously recordea   on 
present  gauge. 


Date. 


June  26,1883 

Feb.  27, 1883 

Mar.  23, 24,  Apr. 

4,  5, 1890. 
Apr.  30, 1886  . .  .j 

Mar.  31, 1890 

Mar.  15, 1890.... 
Apr.  24, 26, 1890  . 
Apr.  23, 1890.... 


. . . .  do 

Apr.  21, 22, 1890 
Mar.  18, 20, 1801 
Mar.  13, 17, 1890 

Feb.  16. 1884.... 


. . .  .do  ....... 

Jan.  22, 1882. 
...do 


Mar.  14, 1890 
Feb.  15, 1884. 
May  19, 1890 
May  8, 1890  . 
Aj>r.  30, 1890 
May  8, 1890 . 


Gauge 
read- 
ing. 


Feet. 

34.80 
52.17 
35.60 

48.10 

50.40 

41.05 
49.05 
48.60 

48.77 
36.58 
27.90 
16.13 

46.00 

72.00 
29.60 
55.10 
33.35 
30. 6U 
30.85 
|4.70 
2§.17 
34.15 


Highest  water  dur- 
ing fiscal  year 
ending  Juno  30, 
1898. 


RelatioAto 
^bc«t 


Date. 


May  10.. 
Apr.  28  . . 
May  2,3  , 

May  11  .. 

Jane  1 . . . 

June  2 . . . 
June  2, 3 . 
June  26.. 

June  28.. 

— do 

June  13.. 
June  10. . 

Apr.  28  .. 

— do 

Apr.  8  . . . 
Apr.  26  . . 
May  20  . . 
May  21  . . 
J  uiie  12, 13 
May  28  . . 
May  24, 25 
May  23, 24 


*  Mississippi  River  Commis^oxLiBtct!^!^Sim^  xalue^  21.26  feet  above  the  Cairo  datam 
t  Preliminary  Tmlnft. 
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ItemiMtd  itaiemeni  of  esmendiiurei  during  the  fiscal  year  ending  June  SO,  189i,  eubmitted 
in  compliance  with  retirements  of  section  6  of  river  and  harbor  act  of  1888, 

ObsexratioiiB : 

Pay  of  4  permanent  gauge  keepers  from  April  1, 1891^  to  June 
30, 1891,  inclusiire $195.00 

Pay  of  19  permanent  gauge  keepers  for  the  fiscal  year  1892  . .  3, 360. 00 

Pav  of  1  permanent  gauge  keeper  at  Lake  Providence,  La., 
from  Jmy  1  to  September  22, 1891,  and  from  September  24, 
1801,  to  June  30, 1892 179.26 

Pay  of  1  permanent  gauge  keeper  at  Garland,  Ark.,  from 
July  1  to  December  31, 1891,  and  from  February  6  to  June 
30,1892 108.33 

$3,842.58 

Inspection  and  repairs : 

Pay  of  assistant  engineer,  5i^  months,  at  $150 760. 00 

Traveling  expenses  of  assistant  on^neer  while  inspecting 

gauges 217.80 

Pay  of  employ^  hired  to  assist  gauge  inspector  and  to  repair 

and  paint  gauges,  etc 34. 50 

Materfal  for  repairs  of  gauges 99. 34 

Transportation  of  material  for  repairs  of  gauges 9. 75 

One  traveling  case  (for  instruments,  tools,  etc.)  for  use  of 

gauge  inspector 18. 00 

Putting  compartments,  tray,  etc.,  in  traveling  case 6. 00 

Two  sets  of  branding  dies  for  marking  gauces 24. 35 

Putting  iron  bands  on  4  heavy  wooden  mauls  used  in  driving  ^ 

gauge  posts 4.00 

1,173.74 

Office  expenses  and  contingencies : 

Pay  of  copyist,  3H  months,  at  $60 208.00 

Gauf^e  records 63.00 

Stationery 15.41 

Blue  printing  hydrographs 9. 80 

Transportation  of  stationery,  note  books,  and  photograpb 

camera 4. 30 

Zino  tags  for  marking  high  water  of  1892  at  places  where 

there  are  no  gauges 2.50 

303.01 

Total 5,319.33 

OuUtanding  liahilities  July  i,  189t, 

Telegrams,  fiscal  year  1890 $5. 19 

Telegrams,  fiscal  year  1891 68 

Telegrams,  fiscal  year  1892 1.05 

Pay  of  deceased  gauge  keeper,  St.  Louis,  Mo.,  July  1-17, 1890 11. 00 

Pay  of  deceased  gauge  keeper.  Garland,  Ark.,  January  1-31, 1892 10. 00 

27.92 

Money  statement 

July  1, 1891,  balance  unexpended $247.31 

Amount  allotted  for  project  for  fiscal  year  ending  June  30, 1892,  approved 

July  17,  1891 • 5,100.00 

5,347.31 
June  30, 1892,  amount  expended  during  fiscal  year 5,319.33 

Jsly  1, 1892,  balance  unexpended 27. 98 

July  1, 1892,  outstanding  liabilities 27.92 

July  1, 1892,  balance .06 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  endins  June  30, 1894    12, 000. 00 
2  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acta  of  1866  and  1867. 
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V  l8, 

SURVEY  OF  CYPRESS  BAYOU  AND  THE  LAKES  BETWEEN  JEFFERSON, 
TEXAS,  AND  SHREVEPOKT,  LOUISIANA,  TO  ASCERTAIN  IF  NAVIGATION 
CAN  BE  MATERIALLY  AND  PERMANENTLY  IMPROVED  BY  THE  CON- 
STRUCTION  OF  LOCKS  AND  DAMS,  AND  THE  PROBABLE  COST  THEREOF. 

To  comply  with  a  resolution  of  the  Hoase  of  Bepresentatives  of  Feb- 
ruary 6, 1890, 1  was  directed  to  make  a  special  report  respecting  the 
improvement  of  Cypress  Bayou  and  the  lakes  between  Jefferson,  Tex^ 
and  Shreyeport,  La.  This  report,  containing  a  review  of  aU  work  done 
upon  and  plans  proposed  for  improvement  of  this  waterway,  was  i^b- 
mitted  February  26, 1890,  and  published  as  House  Ex.  Doc.  252,  Fi% 
first  Oongress,  first  session,  and  also  as  Appendix  W 18,  Eepoit  Chief 
of  Engineers,  1890,  pages  1914-1924.  In  concluding  the  report  it  wafl 
stated  that  the  plan  desired  to  be  investigated  by  the  people  interested 
in  navigation  of  Cypress  Bayou  and  the  lakes  consisted  essentially  of 
the  formation  of  a  reservoir  in  the  bayou  proper  and  the  lakes  by  con- 
structing a  dam  and  lock  at  the  head  of  Sodo  Lake  and  dredging  a 
channel  through  the  latter  to  Twelve-Mile  Bayou  or  to  Red  River;  that 
the  success  of  such  plan  depended  upon  so  many  conditions  that  ito 
feasibility  could  not  be  discussed  until  after  a  thorough  survey,  both 
in  topography  and  precise  levels  j  and  that,  as  the  country  is  a  diflicalt 
one,  the  survey  would  be  expensive,  estimated  at  $  10,000,  or  $12,000  if 
it  should  be  found  necessary  to  examine  the  outlets  between  the  roate 
and  tipper  Red  River. 

Acting  upon  this  report.  Oongress  ordered  the  survey  made  by  the 
following  item  of  river  ana  harbor  act  of  September  19, 1890,  viz : 

The  Secretary  of  War  is  hereby  directed  to  cause  a  survey  to  be  made  of  Cjprm 
Bayou  and  the  lak«8  between  JeffeTson,  Tex,,  and  Shreveport,  La.,  in  order  toMcer- 
tain  if  the  navigation  of  the  said  bayou  and  lakes  can  be  materlaUy  and  perot- 
nently  improved  by  the  construction  of  such  dams,  and  locks  and  dams,  as  nukj  be 
necessary,  and  if  found  practicable  the  probable  cost  thereof,  and  for  Uiis  pcipoM 
$10,000,  or  so  much  thereof  as  may  be  necessary.  Is  hereby  appropriated. 

A  progress  report  upon  the  survey  was  submitted  February  6,  ISW 
(published  in  Hoase  Ex.  Doc.  No.  126,  Fifty-second  Congress,  first  se^ 
sion),  and  is  repeated  below,  as  the  conditions  remained  unchanged  at 
the  close  of  the  fiscal  year. 

PB06RE8S  REPORT  UPON  SURVEY  OF  CYPRESS  BAYOU  AND  THE  LAKES  BETW«W^«»- 

person,  texas,  and  shreveport,  louisiana. 

United  States  Engineer  Office, 

Vicksburg,  MUt.,  Ft^mar^  6, 1S9!> 
General:  I  have  the  honor  to  snbmit  a  progress  report  upon  the  surrey  of  Cyp*^ 
Bayou  and  the  lakes  between  Jefferson,  Tex.,  and  Shreveport  La,.  anthorii«i*>? 
the  act  of  September  19,  1890,  "  to  ascertain  if  the  navigation  of  ^d  bayoai»** 
lajtes  can  be  materially  and  permanently  improved  by  the  construction  of  such  diB»* 
ana  locks  and  dams,  as  may  be  necessary." 

iinr^n^^^®'®  ^^^^^  siiryeys  authorized  by  the  same  act  in  this  distriot,  sU  of  ^ 
i?  the  ^t  ^..H^K  ^^^"^"'^K  *h«  highest  degree  of  accuracy.     Owing  to  the  Isk  ^^ 
St  the  ^r?i^^^  impossibifity  of  getting  skilled  men  to  carry  on  ill  of  theBorrTj 
^  and  Win  w'hV*^'^"^^^^  <>'»«  field  party  at  Vicksbnrgi^ 

w  the  nroW-T  ^^HT^^i^^  ""^  ^*'^«'"  ^azoo  River,  which  was  commenced  *••?? 
water  dSL^T"''??^'^''  ^r  ^«^^?PProved,  and  Continued  until  stopped  brb^^ 
boate  of  Red  r1v«;  .II.  P^^y  ^as  then  transferred  to  Cypress  Bayou,  the  qo»rt'^ 
Do^nbefl  P^T^T^Li^^^r  wV  ^^^  ^^  m  advan'4  and  wW  oommriicj 
covering  thi  low  SanL  nTth"  i  "^^'^  throughout,  high  water  rising  in  January .^"^ 
for  triaSgulltion  Th«  wL  ^  ^^^^  *'*<^  ^*^^»  mating  it  *Ufficult  to  find  iU^<^ 
gniation.    The  water  rose  from  10  feet  at  Shreveport,  January  1,  to  24  fe^ 
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named  bi^h  through  Febraary,  bat  by  April  had  fallen  sufficiently  to  reBome 
isb  the  triangalation  by  the  middle  of  the  month,  when  the  party  was  trans- 
to  the  survey  of  Red  River. 

triangulation  of  Cypress  Bayou  covers  the  whole  lake  basin,  and  connects 
le  system  of  the  Red  River  survey  above  Shreveport.  The  precise  levels  are 
ted  through  those  of  the  Red  River  survey  with  the  levels  of  the  Coast  Survey 
saissippi  River  Commission  &om  Cairo  to  Biloxi.  They  were  carried  from  the 
port  bench  to  the  hills  above  the  south  shore  of  Caddo  Lake,  and  connected 
le  wye  level  lines  firom  Jefferson  down  the  bayou,  the  country  being  too. rough 
cise  levels. 

aotes  have  been  revised  and  those  of  former  surveys  examined  and  used  as  far 
lible  and  the  work  plotted  in  the  field  to  insure  corrections  while  the  party 
11  at  work,  a  draftsman  being  employed  on  the  quarter  boat  during  the  prog- 
the  survey.  The  maps  were  laid  out  in  the  office  afterward  on  a  scale  of  1  to 
and  five  of  them  have  been  finished. 

outline  map  herewith,  scale  1  inch  to  3  miles,  shows  the  general  scheme  for 
ps  and  the  connections  with  Red  River,  the  finished  sheets  being  marked  in 
es.  The  final  adjustment  of  the  map  sheets  will  be  made  to  cover  the  drain- 
iin  to  the  best  advantage,  and  a  number  of  the  map  sheets  of  the  Red  River 
will  be  added  to  give  the  details  of  the  bayou  ou  the  right  bank  as  far  as  the 
f  the  great  raft.  The  profiles  and  sections  nave  not  been  plotted,  as  the  whole 
las  been  engaged  in  pushing  the  survey  of  Red  River  to  completion  during  the 
iter  ^f  the  autumn  and  winter.  A  final  discussion  of  any  plan  to  give  perma- 
avigation  between  Jefferson  and  Shreveport  can  not  be  had  untu  the  maps 
ofiles  are  made,  and  ought  to  be  postponed  until  the  survey  of  Red  River  is 
)ted,  as  the  permanent  navigation  desired  is  from  Jefferson  to  any  ports  which 
» reached  from  Shreveport,  and  not  simply  a  waterway  between  tne  two  cities, 
ftximum  depth  that  can  be  given  for  permanent  navigation  of  Red  River  is  one 
factors,  and  the  natural  drainage  or  the  lake  basin  another,  which  must  be 
.  for  a  plan  of  improvement  by  locks  and  dams. 

lerly,  during  the  raft  period,  tne  lake  district  was  filled  by  overflow  or  through 
I,  or  the  canals  cut  to  give  passage  jiround  the  raft^  but  since  the  raft  has  been 
)d  the  bayous  and  abandoned  canals  have  been  filling  up;  and  it  is  the  inten- 
the  United  States  and  of  the  State  of  Louisiana  to  close  them  and  make  the 
ystem  continuous  from  the  hills  near  the  Arkansas  line  downstream,  so  that 
w  years  Cypress  Bayou  and  the  lakes  will  haye  no  water  supply  except  from 
ater  through  Twelve-Mile  Bayou  and  its  own  drainage.  The  work  of  closing 
layons  that  formerly  depleted  Red  River  in  the  higher  stages  was  begun  in 
b  in  September,  1891,  by  the  United  States  building  a  high  dam  across  the  Sale 
nrphy  canal,  near  Bargetown,  which  was  extended  by  a  new  State  levee  to  the 
Lne  on  Red  River  above. 

necessity  of  covering  so  large  an  area  of  the  basin  and  of  examining  the  out- 
»m  Red  River  which  used  to  feed  the  lakes  is  now  plain,  and  it  is  also  evident 
itil  the  drainage  has  been  computed  the  feasibility  of  giving  any  navigation 
arson  by  locks  and  dams  can  not  be  discussed  understandingly.  The  levels 
hreveport  to  Jefferson,  however,  give  certain  information  whion  indicates  that 
water  supply  should  prove  ample  the  cost  of  the  necessary  locks  and  dams 
be  very  considerable.  The  rise  and  fall  of  the  river  at  Shreveport  is  about  11 
,  or  say  36  feet,  that  at  Jefferson  24^  feet,  and  the  difference  between  the  gauge 
at  the  two  cities  is  16  feet  at  high  water  and  26i  feet  at  low  water ;  while  the 
»11  from  hi^h  water  at  Jefferson  to  low  water  at  Shreveport  is  52  feet.  The 
interested  in  navigating  the  lakes  and  Red  River  will  not  be  satisfied  with  a 
ktion  of  3  feet,  as  formeny  proposed,  but  would  expect  as  good  a  navigation  as 
»  found  practicable  in  Red  River,  say  not  less  than  5  feet  clear  navigable  depth 
water.  This  would  require  locks  for  the  largest  boats  now  in  Red  River  or 
light  reasonably  be  expected,  probably  not  less  than  250  feet  length  by  60  feet 
with  the  maximum  lift  the  soil  woula  iJlow. 

difference  in  elevation  given  above  shows  that  at  least  two  locks  would  be 
Bd  and  that  they  would  have  to  be  of  the  most  substantial  construction  and 
I  above  the  highest  floods,  in  order  to.be  available  in  high  water,  unless  it 
I  appear  that  movable  dams  could  be  employed. 

he  other  hand,  when  the  outlets  shall  have  been  closed,  the  high- water  limit 
iress  Bayou  and  the  lakes  will  be  lowered,  though  how  much  is  a  matter  of 
ation,  and  this  would  change  the  conditions  of  the  problem  in  almost  every 
alar.  It  seems  almost  certain  that  the  effect  of  confining  Red  River  will  be 
rease  its  carrying  power,  lower  its  high  and  low  water  lines  by  deepening  the 
el,  and  consequently  hastening  the  draining  of  the  lake  district, 
same  level  lines  make  it  possible  to  review  Maj.  Howell's  plan  of  impounding 
iter  in  the  lakes  by  a  dam  from  Albany  Point  on  Sodo  Lake  to  Gold  Point  on 
iver,  and  making  a  cut  above  the  dam  30  feet  wide  at  bottom  to  a  depth  of 


t 


1670      REPOBT  OF  THE  CHIEF   OF   ENGINEERS,  U.  8.  AKMY. 

#feet,  t^  C'wit  '>f  the  vbole  Via?  e^tim^t^^.  at  $372,580,  if  giveu  in  one  apptopTW 
xi'*n.  The  «a>»i«^  t  wiHV  foaD«i  (liMrii«8e<i  at  length  in  the  Report  of  the  Cldef  of 
Kuidn**«  f«>r  l*^*-  P^iZ*^  1^1*  «"  1  ••'--*•  in  the  form  of  a  digest  of  all  the  reports  upon 
C>  preaa  IUy«Ki  ^luce  1>7(».  Fi»niiiiiiiely  the  plan  did  not  meet  with  the  ^ipptoTUof 
Cuixrciua  U^i  it  b«^u  carrir«l  oat  the  water  from  Red  River  would  not  nowmch 
the  xero  of  the  Jrtf<ri>»«.«n  tT-^a^fe  at  low  water.  This  statement  is  not  made  to  reflect 
npoB  Maj.  Howetl.  but  rather  to  show  the  importance  of  deliberation  in  dealing  witi 
problems  like  the  one  in  hand.  Maj.  Howell  was  harried  into  submitting  his  report 
wit  bone  elMckin«  the  lereU,  and  he  was  also  enjB^aged  in  the  removal  of  tiie  grett 
raft,  whi^h  wouM  of  necea^itv  change  the  conditions  under  which  he  expected  bis 
plan  to  «nreeed.  bat  how  great  that  change  would  be  neither  he  nor  any  other  engj. 
mttr  coold  hare  f<^reeeen. 

1a  comparing  the  levels  of  Maj.  Howell's  survey,  those  of  Bed  River  andCvprtti 
Bavoa  survey  of  IH^^'91  must  be  taken  as  standard,  and  they  may  be  accepted  with 

j  perfect  c<»Qndrnce.  for  the  main  line,  besrinning  at  the  Coast  Survey  bench  215  at 

I>elta  Point.  ha»  been  carried  by  the  method  of  precision  across  Louisiana  and  down 

t  Red  River.  ciu«ing  apoa  the  Coast  Survey  bench  atSmithland,  below  the  month  of 

]  Reii  River,  with  a  discrepancy  of  leiiss  than  1  inch,  the  distance  being  over  TOOnuIes. 

j  *  The  preei«e  and  wye  leveU  from  Shreveport  to  Jefferson  reveal  an  error  of  nearly 

2  feet  in  the  level*  npon  which  Maj.  Howell  relied,  and  the  hydrographsof  EedRiTer 

^  and  the  lakes,  combined  and  given  on  the  sheet  herewith,  show  that  the  line  of  low 

•  water  at  the  time  of  Maj.  Howell's  survey  was  nearly  3  feet  higher  at  Gold  Point 

•  than  in  l«96-'87.  The  hydrograph  is  especially  interesting,  as  the  part  of  tiie  rirer 
!  covered  by  it  is  that  which  was  blocked  by  the  great  raft,  and  the  ^uffereooe,  whidi 
I                   miirtit  otherwise  be  thoncht  an  accident  or  an  error  in  levels  at  Gold  Point,  is  era 

•  greater  as  the  line  is  foUowt^  upstream. 

The  hi^h-wster  limit  wss  obtained  in  the  following  way:  When  the  flood  of  1890 
earo^  on  in  Red  Rirv ,  dispatches  firom  the  highest  stations  gave  warning  ^t  it 
j  would  be  very  great,  and  accordingly  small  zinc  plates,  marked  H.  W.  1§90,  wen 

sent  from  this  office  to  a  great  number  of  people  hving  on  Red  River  from  Fulfam 
I  down,  with  requt^t  that  they  nail  them  up  on  trees  or  nuildlngs  to  mark  thehigb 

I  water  of  that  year  and  send  de9cri}ition9  to  this  office  on  prepared  blanks  ae  sooa  as 

\  convenient  after  the  water  fell.    In  this  way  a  great  number  of  points  weregotalong 

j  the  river,  and  an  a«iiij«tant  was  sent  out  with  a  level  to  connect  them  with  them&in 

j  line  of  levels.    The  low- water  line^  were  obtained  by  gauges,  both  permanent  ud 

]  temporary,  and  by  dire<'t  level*  to  the  water  surface  during  the  various  sorveyB. 

1  The  u}>p^r  line  from  Garland  to  Shreveport  and  below  represents  the  limit  of  the 

I  flo^Mi  of  1^\  the  higheeit  that  we  have  actual  record  of.    The  line  just  below  from 

Collins  Bliitf  to  .Sbrevep«.»rt  shows  the  low  water  of  1871,  derived  from  M^.Howell'i 
^  levflit  corrected!  for  actual  em»r.  and  the  line  from  Garland  to  Shreveport  jost  beneatli 

;  is  the  low  water  a^  fonnd  fn^m  the  gauges  and  the  levels  of  ISSG-'ST.    The  dotted 

line  from  Collins  BiiilT  to  Shnn'eport  indicates  the  possible  limit  of  low  water  as  the 
raft  continues  to  be  removed  and  the  bottom  to  scour.  The  intermediate  hnes  in 
the  hijfh  and  low  water  limits  in  Cypress  Bayou  and  the  lakes,  determined  by  the 
pre«'ise  levels  of  18S*0-'91,  and  show  that  the  zero  of  the  Jefferson  jgauge,  which  is 
the  low  water,  is  higher  than  the  low  wat«r  of  l886-'87  at  Gold  Pomt^  The  differ- 
ences between  the  low-water  line  of  1871  and  that  of  1886  show  how  great  the  im- 
provement has  l>een  since  the  raft  was  removed,  and  indicate  the  progress  tiiatmaj 
be  looked  for.  The  hydrograph  shows  also  that  it  is  exceedingly  doubtfiil  wrhether 
it  would  be  safe  to  follow  Maj.  Howell's  plan  by  changing  the  line  of  dam  and  cot 
to  some  point  above  the  site  chosen  by  him,  say  at  the  head  of  Cottonwood  Bayoa^  for 
though  it  would  be  po^nible  to  gain  a  low-water  depthof  6  feet  at  Jefferson  byopen- 
iiig  CottonwoiMl  Bayou  and  building  a  dam  across  the  lake  and  a  levee  along  the 
lower  side  of  Cottonwood  Bayou  to  Red  River,  it  would  not  be  possible  to  say  how 
long  the  improvement  would  la&t.  Moreover,  the  farther  up  Red  River  the  entraoee 
to  Cypress  Bayou  and  the  lakes  is  made,  the  greater  the  difficulty  in  maintaining  a 
deep-water  connection  by  way  of  Red  River  to  Shreveport. 

From  the  rate  at  which  the  low- water  line  has  fallen  at  Cottonwood  Ba3roii  since 
1871,  it  seems  probable  that  it  may  fall  quite  as  much  in  the  next  twenty  yean,  so 
that  if  a  dam  were  built  and  the  route  opened  through  Cottonwood  Bayou  to  the 
lakes,  the  navigable  depth  to  Jefferson  would  by  tiiat  time  have  reached  tne  limit  of 
usefulness. 

The  matter  is  one  of  grave  importance  and  should  not  be  decided  without  fiirths 
investigation.    Gauges  should  be  set  up  at  frequent  intervals  through  the  raft  por- 
tion of  Red  River  to  get  the  actual  low- water  surface,  and  the  lines  along  Cottonwood 
Bayou  and  those  just  above  should  be  examined,  together  with  boring  at  theproW 
ble  sites  for  the  dam  and  levee,  and  in  the  mean  time  the  maps  should  be  finished  and 
all  the  information  obtained  by  the  levels  plotted,  with' profiles  and  sections.    At 
the  full  amount  of  the  estimate  was  not  granted,  I  recommend  the  sum  of  $2,500  to 
continue  the  examination.    It  may  be  stated  that  M%j.  Howell  contemplated  a  dam 
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)  flood  height  with  a  spill  way  about  9  feet  lower,  while  for  the  route  through 
nwood  Bayou  it  would  not  be  absolutely  necessary  to  raise  the  dam  above  a 
>t  8ta^e  (except  for  the  benefit  of  Red  River)^  but  only  to  build  the  leveo  to  full 
t.  It  is  also  probable  that  Cottonwood  Bayou  could  be  opened  to  the  ««ame- 
ity  as  Upper  Cypress  Bayou  at  much  less  cost  than  the  cut  proposed  by  M^j. 
ill.  Botn  lines  are  indicated  on  the  outline  map  herewith, 
ill  of  the  water  retained  by  the  dam  and  leveo  would  return  to  Red  River  when 
,tter  should  fall  below  the  heisht  corresponding  to  the  crest  of  the  dam,  the 
through  Cottonwood  Bayou  should  keep  itself  free  and  should  Hot  be  regarded 
injurious  outlet,  such  as  are,those  above  which  are  to  be  closed,  and  therefore  not 
«d  to  the  principles  laid  down  for  the  improvement  of  Red  River.  Cottonwood 
1  would  be  closed  as  efEectnally  by  the  d!am  and  levee  as  by  a  dam  across  its 
[i,  and  the  plan  of  giving  a  navigable  depth  of  6  feet  to  Jefferson  may  be  re- 
d  as  in  effect  the  oonstruction  of  a  great  reservoir  to  hold  flood  waters,  somewhat 
the  plan  of  those  advocated  for  the  Upper  Mississippi  River. 
Very  respectfnllyi  yonr  obedient  servant, 

J..  H.  WlLLARD, 

Capt,,  Corp$  of  Engineeri, 
g.  Gen.  Thomas  L.  Casbt, 

Chief  of  Engineers,  U,  8.  A, 

idng  to  an  error  iu  elevations,  etc.,  upon  the  hydrograph  sent  with 
•eport  of  February  6, 1892,  a  corrected  copy  is  submitted  herewith, 
I  request  that  it  be  reprinted  in  the  Annual  Beport. 
ace  the  report  of  February  6,  all  the  maps  have  been  finished  except 
covering  the  city  of  Jefferson,  the  index  map,  and  the  title  sheet. 
«  remain  to  be  plotted  the  profiles  and  sections  and  the  discharge 
^arements.  If  a  new  appropriation  should  be  made,  it  is  proposed 
:pend  it  in  developing  the  high- water  route  from  Bed  Eiver  through 
onwood  Bayou,  and  to  make  borings  and  sections  along  theproba- 
ites  for  levees,  dams,  or  locks  and  dams.  The  flood  of  1892  was  so 
li  greater  in  Eed  Eiver  above  Shreveport  than  any  other,  so  far  as 
own,  that  it  will  be  important  to  connect  as  many  high- water  marks 
)8sible  with  permanent  benches  already  established  by  this  survey 
that  of  Bed  Biver  to  fix  the  heights  of  any  works  of  construction 
may  be  found  practicable;  and  also  to  determine  as  far  as  possible 
owwater  limit  at  Jeffierson  and  at  the  mouth  of  Cottonwood  Bayou, 
if  this  work  can  be  done  to  best  advantage  in  low  water,  and,  if  pos- 
,  when  cold  weather  reduces  the  danger  of  sickness.  The  estimate 
,500  for  completing  the  survey  is  renewed. 

Money  statement 

.  1891,  balance  nnezpended $102.01 

m),  18&,  amonnt  expended  during  fiscal  year 96.00 

,1892,  balance  unexpended ^         6.01 

,1892,  outstanding  liabilities 4.98 

,  1892,  bal  ance  available «  1 .  03 

at  appropriated  by  act  approved  July  13, 1892 2,000.00 

at  available  for  fiscal  year  ending  Jane  30,  1893 2,001.03 


»imt  (estimated)  reqnired  for  completion  of  existing  prefect 600. 00 

nntthatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  600. 00 
nitted  in  compliance  with  requirements  of  sections  2  of  river  and 
rbor  acts  of  1866  and  1867. 


APPENDIX  W. 


IMPROVEMENT  OP  ABKANSAS  RIVER  AND  OP  CERTAIN  RIVERS  IN  AR- 
KANSAS AND  MISSOURL 


BEPORT  OF  CAPTAIN  H.  S.  TABES,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  18918,  WITH  OTHEB 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  RemoTing  obstraotions   in  ArkaiiBas 

River. 

2.  Arkansas  River. 

3.  Fourche  Le  Fevre  River,  Arkansas. 

4.  Petit  Jean  River,  Arkansas. 

5.  White  River,  Arkansas. 

6.  Cache  River,  Arkansas. 


7.  Little  Red  River,  Arkansas. 

8.  Black  River,  Arkansas  and  Missouri* 

9.  Black  River,  MisBonri. 

10.  St.  Prancis  Kiver,  Arkansas. 

11.  St.  Francis  River,  Missouri. 

12.  Little  River,  Missouri. 


EXAMINATION  AND  SURVEY. 


13.  Clarendon  and  the  Lower  White  River,  Arkansas. 


United  States  Engineer  Office, 

Little  Rocky  ArJcy  July  i,  ld9J^. 

GEirEBAL:  I  have  the  honor  to  transmit  herewith  the  annnal  reports 
forthe  fiscalyearending  JnneSO,  1892,  niH>n  the  works  under  my  charge. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

H.  S.  Taber, 
Captain  of  Engineers. 
Brig.  Gen.  Thomas  L.  Oaset, 

Chief  of  Engineers^  U.  8.  A. 


Wi. 

REMOVING  OBSTRUCTIONS  IN  ARKANSAS  RIVER. 

As  the  first  expenditure  of  money  on  this  river  was  made  as  early  as 
1833,  it  is  not  an  easy  matter  to  determine  what  was  the  original  condi- 
tion of  the  navigable  portion  of  this  stream,  but  from  the  delta-like 
character  of  its  lower  portion  and  the  tendencies  now  manifest  in  its 
upper  reaches,  it  may  be  inferred  upon  very  substantial  grounds  that 
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shifting  sand  bars,  miinerous  drift  piles,  and  dangerous  snags  character- 
ized the  obstacles  to  navigation  in  the  lower  reaches,  and  gravel  and 
rock  shoals,  with  a  few  snags  and  many  overhanging  trees,  constituted 
those  of  the  upper  reaches.    The  records  of  this  office  indicate  that, 
except  at  a  few  places,  sudi  as  Pine  Bluff,  Ark.,  and  Fort  Smith,  Ark., 
the  general  plan  of  improvement  has  consisted  of  snagging  operations, 
which  include  cutting  overhanging  trees  and  in  building  wing  dams 
to  improve  the  shoals,  the  idea  being  to  afford  temporary  relief  to  navi- 
gation until  complete  surveys  should  render  it  possible  to  project  a  plan 
for  the  radical  and  x)ermanent  improvement  of  the  navigable  portion  of 
the  entire  river.    For  the  exceptions  noted  attention  is  respectfdlly 
invited  to  reports  upon  these  special  cases.    The  appropriations  have 
been  made  sometimes  for  the  entire  navigable  reach  and  sometimes  for 
certain  sections.    The  grand  total  of  all  these  appropriations  up  to 
June  30, 1891,  amount  to  $485,251.37.    Of  this  there  had  been  expended 
up  to  June  30, 1890,  $391,288.67,  exclusive  of  certain  sums  aggregating 
over  $100,000  that  were  appropriated  with  the  Mississippi  and  Missouri 
rivers,  so  as  not  readily  to  be  determined. 

The  most  permanent  result  of  all  this  expenditure  consists  in  a  series 
of  maps  made  by  S.  T.  Abort  from  a  survey  of  the  river  from  Fort  Gib- 
son, Ind.  T.,  to  Big  Eock,  Ark.,  3  miles  above  Little  Bock,  Ark.,  in  the 
year  1870,  and  also  another  series  of  maps  from  Wichita,  Eans.,  to 
Fort  Gibson,  Ind.  T.,  from  a  survey  in  1884.    From  the  nature  of  the 
case  the  balance  of  the  work  has  been  each  year  a  repetition  of  that  of 
preceding  years.     One  iron-hulled  snag   boat   and  one  light-draft 
wooden  snag  boat,  with  all  the  appliances  necessary  for  snagging  oi)era- 
tions  were  the  visible  signs  of  the  balance,  while  the  gratitude  of  those 
interested  in  the  navigation  of  the  river  for  a  navigation  rendered  yearly 
less  and  less  dangerous  by  the  operations  of  these  two  boats  is  the  only 
evidence  existing,  and  the  only  evidence  to  be  expected,  of  work  that 
must  be  done  in  a  stream  like  this,  until  by  some  system  of  permaDenee 
caving  banks  no  longer  exist  and  the  annual  quota  of  snags  is  no  longer 
furnished. 

The  most  economical  management  of  snag  boats  requires  not  less  than 
$35,000  annually  to  give  absolutely  indispensable  aid  to  navigation,  a 
navigation  in  which  a  vast  amount  of  commerce  is  vitally  interested. 
During  the  fiscal  year  ending  June  30, 1892,  $10,327  was  expended  in 
removing  787  snags,  cutting  1^  overhanging  1a*ees,  and  destroying  fonr 
drifbpiles,  and  in  the  care  and  running  expenses  of  the  United  States  snag 
boat  Wichita.  The  season's  operations  extended  from  July  1  to  Octo- 
ber 24^  1891.  A  portion  of  this  time  the  river  was  too  high  for  effective 
snagging  operations.  For  the  first  time  in  the  history  oi'  snagging  op- 
erations on  the  Arkansas  Biver,  the  most  dangerous  snags  in  thelo^* 
water  channel  between  Webbers  Falls,  Indian  Territory,  and  the  mouth 
of  the  river  were  removed  by  a  boat  that  could  get  at  them,  drawiBg 
less  water  than  the  packets.  It  is  the  beginning  of  systematic  sag- 
ging operations  at  extreme  low  water  for  which  this  office  has  labored 
for  the  last  seven  years.  The  navigators  of  the  river  are  delighted  with 
the  results.  The  only  drawback  to  the  perfect  triumph  of  a  stmJ 
policy  of  operations  only  at  or  near  low  water  lay  in  the  extremely 
small  size  ot  the  appropriation.  As  stated  in  my  last  annual  report, " 
on  or  about  the  opening  of  the  fiscal  year  beginning  July  1, 1892,  the 
sum  of  $70,000  could  be  in  hand  and  an  effective  clearance  of  the  Ar- 
kansas River  could  be  secured,  this  would  render  it  possible  with  the 
advance  in  the  permanent  improvements  to  maintain  the  channel  free 
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>in  suags  by  taking  the  two  snag  boats  as  towboats  on  the  perma- 
nt  improvements  and  using  them  for  snagging  operations  such  few 
oes  as  might  be  necessary. 

Furthw,  the  time  has  come  in  the  progress  of  improvements  on  this 
'^er  when  it  is  my  duty  to  recommend  that,  if  possible,  the  money  for 
agging  be  appropriated  under  the  same  head  as  that  for  the  perma- 
at  improvement  of  the  river,  as  it  will  save  in  engineering  and  office 
penses,  as  now  two  separate  sets  of  papers  have  to  be  kept,  whereas 
ly  one  set  of  papers  need  be  kept,  and  yet  so  much  money  might 
^ays  be  used  for  snagging  operations,  the  papers  showing  all  the  time 
actly  to  what  purpose  moneys  were  applied.  This  would  practically 
urease  the  plant  available  for  both  works,  and  will  be  a  matter  of  econ- 
ly  in  many  ways.  The  goal  that  has  been  so  long  sought  in  refer- 
ee to  the  opening  of  the  Arkansas  Biver  is  rapidly  being  neared.  It 
8  taken  persistent  effort  and  strict  adherence  to  a  systematic  plan  in 
e  face  of  much  adverse  criticism;  but  two  years  more  of  the  same 
>rk  will  show  that  even  with  small  appropriations,  if  there  is  an  eco- 
•mical  following  of  careftdly  devised  plan,  a  river  very  thickly  popu- 
ted  with  snags -may  be  eventually  opened. 

Commerce. — For  information  upon  this  point  see  report  for  "  improv- 
g  Arkansas  Biver,  Arkansas." 

Money  statement 

ily  1,1891,  balance  unexpended $12,344.46 

me  36, 1S&2,  amount  expended  daring  fiscal  year 10, 327. 00 

tly  1, 1892,  balance  unexpended 2,017.46 

ily  1, 1892,  outstanding  liabilities 1.25 

Lly  1, 1892,  balance  available 2,016.21 

caonat  appropriated  by  act  approved  July  13,  1892 20, 000. 00 

caonnt  available  for  fiscal  year  ending  June  30, 1893 22, 016. 21 

(Amount  (estimated)  required  for  completion  of  existing  project,  annually    35, 000. 00 
^Jnount  tbat  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1894    70, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867.  • 


Expense  aeeount, 

yroll $6,904.95 

^eral  supplies 860.84 

^istenee  suppUes 1,707.97 

^xaber 15.92 

^1 : 552.30 

^veling  expenses : 30.70 

^Importation 18.90 

x^t 80.00 

^tionery 57.23 

k^icine 86.66 

Total 10,315.47 

Served  in  United  States  Treasury  for  freight  charges 11. 53 

Grand  total 10,327.00 
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Wa- 

IMPROVEMENT  OF  ARKANSAS  RIVER. 

Work  daring  the  past  season  has  been  carried  on  under  three  diffid- 
ent a<it8  of  Congress. 

By  act  approved  August  5, 1880,  $75,000  was  appropriated  under  this 
head,  its  distribution  l^ing  indicated  in  the  following  words  and  fig- 
ures: 

Improving  the  Arkansas  River,  Arkansas :  Continuing  improvement^  acoordiiif  to 
the  plans  and  recommendations  in  Appendix  V  13,  Ex.  Doc,  No.  1,  Forty-ninth  (in- 
gress of  which  there  are  to  be  expended  $8,000  at  Pine  Blnff;  $13,000  at  Fort  Smithy 
and  $10,000  at  Dardanelle,  or  so  much  thereof  under  these  sums,  respectively,  as  Bfty 
be  necessary  at  these  points. 

All  of  this  money,  except  a  small  sum  out  of  the  $10,000  for  Dardft- 
nolle,  having  been  expended  prior  to  June  30, 1890,  it  is  only  necessary 
to  summarize  the  project  for  Dardanelle,  as  follows:  At  Dardanelle 
the  $10,000  is  to  be  exx>ended  in  erecting  a  permeable  dike  above  and 
opposite  the  town,  in  such  a  position  as  to  remove  the  sandbar  now  in 
front  of  the  wharves. 

By  act  which  became  a  law  August  11, 1888,  $150,000  was  appropri- 
ated under  this  head,  its  distribution  being  indicated  in  the  foUowing 
words  and  figures: 

Improving  Arkansas  River,  Arkansas :  Continuing  improvement,  $150,000 :  Prmdidf 
That  nothing  herein  contained  shall  aathorize  the  Secretary  of  VT'ar  to  enter  qinod 
project  of  impirovement  of  said  river  as  set  forth  in  the  report  of  the  Boiud  of  En- 
gineers on  improvement  of  Arkansas  River,  from  Witchita,  Kans.,  to  its  month,  dftted 
New  York  City,  March  16,  1888,  and  contained  in  House  Ex.  Doc.  No^  234,  Fiftieih 
Congress,  first  session :  Prooidedj  That  the  Secretary  of  War  shaU  expend  the  Ap- 
propriation under  this  head  with  reference  to  the  final  improvement  of  this  rirer  m 
contemplated  in  the  Report  of  the  Chief  of  Engineers  for  the  year  ending  Jane  90; 
1885,  and  as  authorized  in  the  act  for  the  improvement  of  rivers  and  harbors,  ap- 
proved August  5,  1886,  and  in  House  Ex.  Doc.  Ko.  90,  Forty -ninth  Congress,  iint 
session,  said  methods  to  be  applied  as  the  Secretary  of  War  may  direct  at  such  pointe 
between  Wichita,  Kans.,  and  the  navigable  mouth  of  the  Arkansas  River  at  its  jnDO- 
tion  with  the  Mississippi  River,  as  he  may  deem  for  the  best  interests  of  commeree. 
And  aU  moneys  now  to  the  credit  of  different  sections  of  the  Arkansas  River,  other 
than  the  appropriations  for  the  operating  of  the  snag  boats,  shall  be  available  for  nse 
under  this  head :  and  in  future  the  engineer  in  charge  of  this  work  and  the  Seeretarr 
of  War  shall  make  report  upon  the  progress  and  ne^s  of  this  work  under  this  hetd 
instead  of  reporting  upon  disconnected  projects  as  heretofore.  Nothing  herein  con- 
tained shaU  be  understood  to  prevent  the  Secretary  of  War  from  applying  any  part 
or  all  funds  previously  appropriated  for  use  at  Fort  Smith,  X>ardaneUe,  in  Pine  Bluff 
Reach,  or  from  expending  not  exceeding  $8,000  as  a  contingent  fund  for  expenditure 
in  Pine  Bluff  reacn. 

By  act  approved  September  19, 1890,  $180,000  were  appropriated,  ite 
distribation  being  indicated  as  follows: 

Improving  Arkansas  River,  Arkansas:  Continuing  improvement  from  Wiehiti) 
Kans.,  to  its  mouth,  $180,000. 

The  approved  projects  for  the  expenditoxe  of  this  sum  may  be  soo^* 
marized  as  follows: 

At  Van  Bnren  the  $4,000  to  be  expended  in  erecting  a  permeftUo 
dike  at  a  suitable  point  a  little  above  the  town  and  upon  the  opposite 
side  of  the  river,  to  contract  the  channel  and  prevent  it  from  leftving 
the  city  wharves.  From  Fort  Gibson,  Ind.  T.,  to  the  mouth  of  the 
river,  the  balance  to  be  expended  in  the  erection  of  permeable  dikes, 
and  in  one  instance  by  rock  excavation  at  the  worst  places,  or  ito 
places  at  which  serious  interference  with  the  largest  amount  of  ooa^ 
merce  occurs,  so  far  as  the  amount  of  the  appropriation  will  permit, 
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ookiiig  toward  the  permanent  improvement  of  the  river,  to  give  a 
hannel  at  least  6  feet  deep  and  200  feet  wide  from  Little  Eock  to  the 
louth  of  the  river,  via  White  River  Cut-off,  as  provided  under  the  act 
»f  August  5, 1886,  and  an  all-year-round  depth  of  water  of  at  least  2  feet 
rem  Little  Rock,  Ark.,  to  Fort  Gibson,  Ind.  T.,  under  all  acts,  the 
Fork  to  be  carried  on  by  hired  labor  and  the  purchase  of  material  in 
»pen  market,  as  this  is  believed  to  be  the  most  economical  and  ad- 
vantageous to  the  Government.  Before  operations  were  begun  at 
>ardanelle,  a  bad  bar  had  formed  along  the  town  front,  cutting  off  all 
approach  to  either  wharf  at  low  water  or  at  medium  stage.  From  Fort 
Gibson  to  the  mouth  of  the  river,  the  river  consists  of  alternating  bars 
^nd  caving  banks,  with  crossings  more  or  less  troublesome  at  low 
Fater,  a  few  of  the  latt<er  operating  to  effectually  close  the  river  to 
lavigation  at  extreme  low  wat^r  for  even  boats  drawing  but  2  feet  of 
rater.  In  all  cases  of  this  kind  the  crossings  occur  at  points  at  which, 
rhile  the  river  is  falling  from  a  10-foot  stage  to  extreme  low  water,  its 
rater  is  so  widely  spread  that  it  develops  no  channel  at  any  point. 

Seven  years  of  careful  study  of  this  river,  combined  with  the  testi- 
Qony  of  the  navigators  of  the  river,  all  point  to  this  fact,  that  the 
crossings  are  deep  or  shallow  in  proportion  as  the.  water  is  narrow  or 
»road  at  or  above  the  crossing,  and  that  a  very  slight  contraction,  such 
bs  that  produced  by  a  few  logs,  tree  tops,  and  sometimes  clay  lumps, 
ust  sufficient  to  give  defining  power  to  the  current,  will  convert  a  bad 
Tossing  into  a  good  one. 

First  in  order  of  appropriations  and  projects,  works  at  Dardanelle 
knd  Van  Buren  should  be  reported  upon. 

Except  visits  of  inspection,  no  work  has  been  done  at  either  place, 
jast  rejiort  showed  satisfactory  progress  at  Dardanelle;  no  heavy  rise 
>ccurred  until  late  in  the  present  fiscal  year  that  would  cause  any 
narked  changes,  and  June  30, 1892,  finds  the  water  still  too  high  to 
eport  progress  or  probable  future  operations.  From  present  indica- 
ions  it  would  seem  advisable  to  spend  the  small  balance  strength- 
ning  the  works  at  that  point,  and  complete  the  improvement  of  this 
each,  under  proper  projects,  part  and  parcel  of  the  works  of  general 
oaprovement.  The  same  may  be  said  in  reference  to  special  works  at  Van 
turen.  With  the  exception  of  plant  that  might  be  sold  to  the  general 
mprovement  works^  there  are  no  funds  available  for  this  special  work, 
,nd  during  the  coming  fiscal  year  proper  steps  will  be  taken  to  merge 
his  in  the  general  work  and  make  no  further  special  report.  There  is 
LO  doubt  that  the  dike  already  built  will  need  extending  some  100  feet 
•r  more.  Such  extension  will  not  fill  up  the  channel  in  the  draw  if  the 
^resent  results  form  any  guide.  The  problem  here  is  a  very  nice  one, 
nasmuch  as  there  is  danger  of  throwing  a  bar  under  the  drawspan  of 
he  bridge  in  the  attempt  to  throw  the  channel  against  the  wharf.  The 
like  will  be  extended  during  the  coming  season  under  proper  author- 
ty  as  a  part  of  the  general  plan  for  the  improvement  of  the  river. 
[?his  brings  this  report  to  the  improvement  of  the  Arkansas  River  as  a 
vbole. 

Before  entering  upon  this  report  attention  is  briefly  invited  to  the 
act  that  the  work  covers  at  least  710  miles  of  river,  and  there  has 
)een  $330,000  wherewith  to  work,  where  $900,000  was  asked  for;  or,  to 
[>nt  it  in  another  way,  the  engineer  is  expected  to  enter  upon  the  im- 
provement of  the  river  with  about  $470  per  mile,  when  the  least  esti- 
[nate  calls  for  over  $14,000  per  mile.  Facing  these  conditions,  evidently 
ibout  the  only  thing  to  be  done  is  to  select  the  places  that  affect  the 
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greatest  amonnt  of  commerce  and  improve  them  as  far  as  the  amount 
appropriated  will  permit. 

Acting  upon  this  plan,  daring  the  fiscal  year  ending  Jane  30, 1892, 
$119,630.65  have  been  expended,  viz :  Two  dikes  400  feet  long,  4  feet 
above  low  water,  with  foot  mattress  60  feet  wide,  constracted  of  alter- 
nate layers  of  stone  and  brash,  were  completed  at  a  point  30  iniles  above 
Fort  Smith,  Ark. 

The  work  at  Moores  Eocks,  aboat  30  miles  below  Fort  Smith,  con- 
sisted origiDally  of  the  catting  of  a  channel  75  feet  by  425  feet,  with  a 
depth  of  2  feet  below  low-water  mark,  throagh  a  rock  ree^  requiring 
the  excavation  of  1,997  cubic  yards  of  rock. 

Daring  the  fiscal  year  ending  Jane  30, 1893,  926  cabic  yards  of  rock 
have  been  excavated,  which,  with  270  cabic  yards  excavated  daring  the 
fiscal  year  ending  Jane  30, 1891,  makes  a  total  of  1,196  cubic  yards  ex- 
cavated to  date,  and  leaves  801  cubic  yards  yet  to  be  excavated  to  com- 
plete the  work. 

High  water  retarded  the  work  at  different  times  and  cold  weather  sas- 
pended  the  work  in  October,  1891.  High  water  and  cold  weather  have 
prevented  resumption  of  work  since.  Daring  recent  high  water  tiie 
cofferdam  at  this  point  was  floated  out,  but  most  of  the  material  was 
secured. 

At  Big  Eock  stone  quarry,  3  miles  above  Little  Sock,  8,376  cabic 
yards  of  rock  have  been  quarried,  and  of  this  amount  6,754  cubic  yards 
have  been  barged  to  Pine  Bluff. 

At  Pine  Bluff  two  additional  dikes,  Nos.  5  and  6,  were  built,  each  150 
feet  long  and  17  feet  above  low- water  mark. 

Dikes  Ao,  A,  and  No.  2  received  much  needed  repairs,  and  Dikes  3 
and  4  were  repaired.  No.  4  made  a  permanent  rock  dike,  and  No.  3  ad- 
vanced towards  completion  in  like  manner. 

Early  in  October,  1891,  the  work  below  Mallorys  Ditoh,  below  Hna 
Bluff,  according  to  project  approved  August  25, 1891,  was  commenced. 
This  work  coiisisted  of  weaving  a  continuous  mattress  125  feet  to  150 
feet  wide  from  Mallorys  Diteh  to  a  point  1  mile  below,  laid  from  loir- 
water  line  along  the  bank  to  the  bottom  of  the  river,  and  securely 
weighted  down  with  rock,  and  the  bank  graded  to  a  10-foot  stage  and 
riprapped  with  rock  to  a  depth  of  1  foot    This  work  was  oompleteA- 
April  1, 1892.    The  riprapping,  however,  was  carried  down  to  vithL^D 
700  feet  of  the  end  of  the  mattress  only. 

Over  4,000  cubic  yards  of  rock  have  been  barged  from  Big  Bo(^ 
quarry,  near  Little  Rock,  and  stored  on  the  high  bank  at  PineBl  "* 
to  be  used  in  further  improvements  at  that  point.  During  Octob^^* 
1891,  special  surveys  were  made  at  and  in  the  vicinity  of  Pine  Blo^^ 
and  in  December  and  January  the  same  was  done  at  Fort  Smith  an^"-^ 
at  Little  Rock,  and  velocity  observations  were  taken  at  Fort  Smith  an^  ^ 
Little  Rock  during  the  extreme  high  water  of  May,  1892,  to  detennin^^ 
the  velocity  discharge. 

In  addition  to  the  above  work,  10  barges,  60  feet-by  20  feet,  1  pi 
driver  barge,  6  feet  by  20  feet,  thoroughly  equipped  as  a  water  piT 
driver,  and  1  quarter-boat,  90  feet  by  20  feet,  have  been  built,  besid 
various  additions  made  to  the  machinery  of  the  plant;  and  thedi^ 
above  Baring  Cross  Bridge  at  Little  Rock  have  been  in  part  repair©^ 
The  unprecedented  high  water  of  the  past  year  has  greatly  imped^ 
the  work  along  the  entire  line.    As  to  the  results  of  the  work,  nottuD? 
but  a  condensed  summary  of  them  can  be  given  within  the  limits  w 
this  report. 
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Che  work  at  Moores  Eocks  will  be  completed  within  the  estimate, 
bwithstanding  the  interruption. 

The  dikes  that  were  erected  above  Fort  Smith  have  given  results  that 
re  sx>oken  of  by  the  Division  Engineer  as  being  satisfactory.  It  is 
►  soon  to  make  any  report  upon  those  erected  30  miles  above.  It  will 
necessary  to  erect  2  more  dikes  above  the  Baring  Cross  Bridge  at 
;tle  Bock,  in  order  to  keep  the  channel  through  the  ^row  of  the 
dge. 

Che  contraction  works  below  the  Little  Eock  and  Fort  Smith  Bail- 
y  Bridge  at  Little  Eock,  erected  in  former  years,  have  stood  lon^ 
>ugh  to  have  something  of  a  history,  and  there  is  submitted  here- 
jh  a  tracing  which  shows  the  cross  sections  of  the  channel  during 
5  various  years  therein  noted. 

Dhis  sets  forth  facts  to  the  eye,  rendering  an  elaborate  memoir  uu- 
jessary.  The  same  may  be  said  of  the  tracing,  which  shows  the  same 
iditions  just  above  Fort  Smith.  The  appropriation  being  small,  com- 
te  results  can  not  be  attained  or  expected  anywhere.  Where  the 
rks  have  come  anywhere  near  the  number  required  in  the  complete 
.nt  there  are  indications  that  the  total  number  of  works,  including 
5  dikes  and  revetment  work,  will  produce  the  results  desired.  The 
agerous  and  troublesome  bend,  extending  from  above  the  town  of 
le  Bluff  to  one  mile  below  Mallorys  Ditch,  has  enough  works  in  it 
w  to  hold  the  river  in  check  in  the  entire  bend.  The  mile  of  revet- 
nt  work  over  the  portion  where  there  was  no  quicksand  has  been 
Mjessfiil  for  the  entire  mile  without  a  break,  and  this  under  the  test 
the  highest  water  known  since  1844.  From  the  upper  end  of  this 
;^etment  to  the  upper  end  of  the  town  of  Pine  Bluff,  which  no  longer 
ters  now  as  a  factor  in  the  improvement,  a  layer  of  quicksand  under- 
%  the  bank.  The  dikes  erected  along  this  front  are  rapidly  nearing 
mplejion,  as  originally  contemplated,  and  during  this  extraordinary 
je  have  also  prevented  any  marked  inroads  on  the  part  of  the  river. 
Qd  it  now  would  seem  that  when  they  are  all  made  solid,  Avhich  can 
done  at  a  slight  expense,  as  contemplated  in  existing  projects,  this 
atf  will  be  completed  and  will  very  materially  aid  the  works  located 
ne  3  miles  below. 

^s  to  the  work  proposed,  it  may  be  said  that  tliis  is  already  a  matter 
printed  record,  based  upon  regular  plans  and  estimates,  which  are 
•plemented  for  each  reach  of , the  river  by  special  projects  i)repared 
ler  special  surveys  prior  to  entering  upon  the  work.  The  policy 
sued  now  is  to  fix  upon  points  or  reaches  that  can  probably  be  en- 
Ij  completed  with  the  amount  appropriated,  and  finish  them,  rather 
Ci.  do  a  little  work  here  and  there,  which  shall  form  at  best  only  a 
t;  of  the  work  that  should  be  done  at  these  points, 
^s  a  matter  of  plain  duty  it  must  be  stated  that  prompt  results  are 
to  be  expected  with  only  $150,000  or  $180,000  for  two  years'  work, 
sii  $1,000,000  could  be  profitably  expended  in  that  time.  The  engi- 
X'  in  this  way  spends  more  time  in  the  vain  effort  trying  to  make 
Ix  ends  meet  than  in  actual  engineering  study  or  development  of  the 
t^ks.  Fully  $100,000  ought  to  be  expended  in  the  plant  at  once. 
Eire  are  not  barges,  pile-drivers,  and  steamboats  enough  to  do  eco- 
[>Ucal  work.  Again,  material  and  labor  is  advancing  very  rapidly  in 
^ce,  and  it  will  cost  one-third  more  to  do  the  work  on  this  account, 
anything  like  economical  results  are  expected,  at  least  $1,000,000 
ould  be  available  for  the  fiscal  year  ending  June  30, 1894,  and  it  will 
Quire  $3,472,479  to  complete  the  improvement  in  accord  with  the 
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original  plan.    This  is  not  a  fancy  estimate,  bnt  close  calciilatioii,  borne 
out  by  eight  years  of  unremitting  labor. 

In  connection  with  this  river  I  must  again  respectfully  invite  atten- 
tion to  the  wonderful  development  of  this  State  and  the  natural  ten- 
dency of  all  this  to  make  Little  Eock  a  great  commercial  center.  All 
the  statistics  connected  with  my  reports  bear  ui)on  this  more  or  le86. 
As  ope  rea(;h  of  the  river  under  consideration  has  Little  Sock  at  its 
head,  the  great  importance  of  these  works  becomes  more  apparent  A 
careful  study  of  statistics  for  six  years  convinces  me  that. the  State  of 
Arkansas  will,  ere  long,  rise  many  files  in  the  rank  of  the  States,  and 
public  improvements  will  return  manifold  their  costs  in  material  bene- 
fit to  the  entire  State. 

The  amount  stated  above  as  being  required  to  complete  the  improye- 
ment  only  refers  to  the  reach  from  Fort  Gibson  to  the  mouth.  If  the 
improvement  is  to  be  extended  from  Arkansas  City.  Kans.,  to  the  month 
of  the  river,  there  must  be  added  for  the  reach  m)m  Arkansas  City, 
Kans.,  to  Fort  Gibson,  Ind.  T.,  $1,696,900. 

Cominerce. — ^There  is  practically  nothing  new  in  regard  to  eommeroe 
not  fully  covered  in  my  last  annual  report.  A  great  many  circnlan 
were  sent  out,  but  owing  to  the  flood  excitement,  depression  of  trade,  or 
some  reason  not  clearly  known,  there  has  not  been  the  united  effort  to 
secure  data,  and  I  don't  think  it  worth  while  to  simply  go  all  the  groond 
over  again  that  was  covered  last  year,  as  that  is  all  a  matter  of  printed 
record  and  c^  be  referred  to. 

Money  statement, 

Jnly  1. 1891,  balance  unexpended $157,10an 

Deposited  to  credit  of  Capt.  H.  S.  Taber,  Corps  of  Engineers .90 

157,101.31 
June  90, 1892,  amonnt  expended  during  fiscal  year llfl^fiSdS 

July  1, 1892,  balance  unexpended S7,470.« 

July  1, 1892,  outstanding  fiabilities U,2»tf 

July  1, 1892,  balance  available 23,342.17 

Amount  appropriated  by  act  approved  July  13, 1892 ^,  000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 273, 342. 11 

'Amount  (estimated)  required  for  completion  of  existing  project 3, 223) 479. Oft 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  _. 

30,1894 : ;. 1,000,000.  eft 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


Expense  tLccounU 

Payroll 168,935^  ^ 

General  supplies 7,25{U  ^ 

Subsistence  supplies .' 14,0®-  ^ 

Lumber ^®^Si 

Fuel ^^% 

Traveling  expenses 971.  ^ 

Stationery 334^^ 

Transportation ^BS.^; 

Rent.   380.0^ 

Medicine 72.7/ 

Piling  brush  and  polos 8, 241.^ 

Stone 6,089.12 

Hentof  skiff  and  pump iw 
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k^ - ., $16.50 

gine,  boiler,  and  hammer .• 510.00 

«1  rails 164.06 

iff  and  oars 40.00 

am  capstan : 321 .  85 

am  pump 1 116.00 

Total .* 117,886.44 

lerved  in  United  States  Treasury  for  freight  charges 1, 046. 74 

posited  to  credit  of  United  States  Treasury 147. 47 

knsferred^  as  per  letter,  Chief  of  Engineers,  April  11, 1802 550. 00 

Grand  total ^ 119,630.65 


W3. 

IMPROVEMENT  OP  FOURCHE  LE  FEVRE  RIVER,  ARKANSAS. 

Che  improvement  of  this  stream  was  begun  in  1879  under  the  act 
proved  March  3, 1879.  Prior  to  any  improvement  its  channel  was 
)ked  with  snags,  logs,  and  drifts,  and  heavy  timber  overhung  its 
nks.  Several  bad  shoals  also  impeded  navigation. 
CTp  to  June  30, 1886,  $21,000  had  been  expended  in  removing  the 
3ater  part  of  the  obstructions,  though  the  shoals  and  now  and  then 
nag  that  had  washed  in  since  work  was  suspended  in  December, 
)2,  still  offered  serious  obstacles  to  navigation  at  medium  stages  of 
ter. 

By  act  approved  August  5, 1886,  $5,000  were  appropriated  for  remov- 
jrock  shoals,  situated  about  4  miles  below  Perry  ville.  At  thecloseof 
3  fiscal  year  ending  June  30, 1888,  this  sum  had  been  expended,  com- 
)ting  a  channel  about  500  yards  long,  30  feet  wide,  and  2  feet  deep  at 
¥  water  through  this  shoal. 

Prom  June  30, 1888,  to  September  19, 1890,  no  appropriations*  were 
Mie  for  this  work. 

By  act  approved  September  19, 1890,  $7,500  were  appropriated.  The 
proved  project  for  its  expenditure  provides  for  the  building  and 
lipping  of  a  hand-propelled  snag  boat  of  the  A,  B,  Johnson  model  at 
oat  not  to  exceed  $4,000;  that  it  be  operated  for  four  months,  if  pos- 
le  and  necessary,  at  or  near  extreme  low  water,  in  removing  accu- 
lated  obstructions  in  the  way  of  snags,  logs,  and  drift  piles,  and  also 
^.slides,  and  certain  bowlders  on  Piuey  Shoals  and  $450  to  be  ex- 
iled in  making  a  square  section  through  May  Shoals,  in  the  place  of 

present  reversed  arch,  which  will  not 'permit  a  square-bowed  flat- 
ty to  pass;  and  take  out  a  portion  of  a  rock  at  Bed  Ferry,  which  lies 
^  a  whale's  back  and  offers  a  very  narrow  channel  to  steamboats. 

this  to  provide  for  high  and  medium  stage  navigation,  low-water 
Igation  is  out  of  the  question,  except  say  for  26  mUes  from  its  mouth 
?my  Shoals. 

during  the  fiscal  year  ending  June  30, 1891,  $2,448.70  was  expended 
building  a  hand-propelled  light-drafb  snag  boat  after  the  A.  B,  John- 
^  model.  This  boat  is  to  be  operated  only  at  or  near  extreme  low 
i.ter.  During  the  year  no  such  water  occurred.  During  the  month 
August,  1891,  the  water  having  reached  a  proper  stage,  the  snag 
•at  was  thoroughly  equipped  with  crew  and  supplies  and  sent  to  the 
W  of  oi)erations.  • 

The  whaleback  rock  at  Bed  Ferry  was  removed  to  the  depth  of  5 

ENG  92 ^106 


1682   REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARM7. 

feet  by  taking  out  90  cuWc  yards  of  rock.    The  square  section  tbrongh 
May  Shoal  was  completed  by  the  removal  of  373  cubic  yards  of  rock 
and  gravel.    Piny  Shoals  was  cleared  of  obstructions  by  the  removal 
of  61  snags,  31  logs,  and  50  cubic  yards  of  rock,  cutting  825  overhanging    * 
trees  and  deadening  34.    The  total  work  for  the  season  consists  of  the 
removal  of  1,326  snags  and  stumps,  4  large  drift  piles,  923  cubic  ywds 
of  rock  and  gravel,  several  land  slides,  cutting  15,559  overhanging    . 
trees  and  deadening  1,185,  thus  giving  the  river  a  high  and  medium 
stage  navigation  &om  the  mouth  to  Perryville  Landing,  a  distance  of 
about  30  miles. 

During  the  fiscal  year  ending  June  30, 1892,  $3,743.33  was  expended 
for  the  above  work  and  care  of  property  and  records.  Most  careful 
attention  was  given  to  the  operations  of  the  boat,  and  I  am  happy  to 
state  she  has  sustained  the  record  heretofore  made  by  this  ckuss  of 
snag  boats. 

The  present  appropriation  practically  meets  all  the  demands  of  com- 
merce upon  the  river.  It  is  probable  that  after  a  while  additional 
snagging  operations  may  be  required  and  certain  improvements  made 
through  the  shoals,  as  this  valley  settles  up  and  the  increased  com- 
merce warrants  the  same. 

Commerce, — ^No  new  data  has  been  secured  in  regard  to  commerce 
since  last  report^  though  diligent  efforts  have  been  made  to  do  so. 

Money  statement 

Jnly  1, 1891,  balance  unexpended ^— . $5,051.30 

June  30,  1892,  amount  expended  during  fiscal  year 3, 743. 33 

July  1,  1892,  balance  unexpended 1, 307. 97 

July  1, 1893,  outetanding  liabilities*. 50.00 

July  1, 1892,  balance  available 1,257.97 


Expense  account. 

Payroll $2,378.60 

General  supplies... , 608.21 

Subsistence  supplies , '. 457.43 

Fuel 36.50 

Traveling  expenses 25.50 

Stationery 9.50 

Medicine 1.44 

Transportation 10.90 

Skiif  and  oars 20.00 

Boiler ISOOD 

Reserved  in  United  States  Treasury  for  freight  charges 7. 25 

;rotal 3^743.33 


W4. 

IMPROVEMENT  OF  PETIT  JEAN  RIVER,  ARKANSAS. 

Before  improvement  this  river  was  obstructed  with  snags,  logs,  drift- 
piles,  overhanging  trees,  and  shoals.  The  original  project  for  improve 
ment  contemplatefl  rendering  it  navigable  during  high  and  mediam 
stages  of  water  as  high  as  Danville,  Ark.,  by  cutting  the  overhanging 
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trees  and  catting  np  the  snags,  logs^  and  drift.  The  fall  in  the  river 
is  so  great  that  nothing  could  be  done  to  improve  the  shoals.  The  first 
appropriation  ever  made  for  the  river  was  that  of  the  act  approved 
August  5,  1886,  amounting  to  $3,500 — one-half  the  estimate,  97,000. 
This  amount  was  expended  prior  to  June  30, 1888,  in  completing  the 
work  of  improvement  to  Eocky  Grossing,  or  about  one-half  the  dis- 
tance. The  act  which  became  a  law  August  11, 1888.  appropriated 
$2^500  cmd  provides  for  continuing  the  improvement  oelow;  the  iron 
bndge  at  Bocky  Grossing.  It  will  be  seen  that  this  is  a  departure 
from  the  original  project  and  contemplates  entering  upon  an  improve- 
ment of  a  semipermanent  character.  This  reach  of  river  was  accord- 
ingly visited  in  person  and  a  new  project  prepared  and  duly  approved. 
TMs  project  provided  that  $2,500  be  expended  below  Eocky  Grossing 
in  removing  timber  &om  the  low- water  channel  and  in  removing  a  smaU 
portion  of  the  ledges  at  Slaty  Grossing  and  Eobinsons  Bidge,  so  as  to 
prolong  the  season  of  navigation.  Anier  many  delays,  fully  explained 
in  reports  of  former  years,  the  work  under  the  latter  project  was  com- 
pleted during  the  fiscal  year  ending  June  30, 1891.  The  advantages 
given  commerce  by  these  improvements  have  been  fully  set  forth  in 
former  reports. 

It  is  my  du^ty  as  engineer  officer  in  charge  to  renew  the  reconmien- 
dations  of  improving  the  river  from  Bocky  Grossing  to  Danville,  Ark., 
according  to  the  original  project.  Three  thousand  five  hundred  dol- 
lars will  be  required  for  this  purpose.  In  this  connection  attention  is 
respectfully  invited  to  my  reports  of  the  last  two  years.  The  entire 
river  to  Danville  will  some  day  be  a  valuable  artery  of  commerce,  and 
the  bridge  to  Bocky  Grossing,  which  now  obstructs  its  free  and  safe 
navigation,  should  be  made  to  comply  with  the  law  at  as  early  a  date 
as  possible. 

Commerce. — ^There  has  been  no  new  data  secured  in  regard  to  com- 
merce since  the  report  for  last  year. 

Money  statement. 

Amount  appropriated  by  act  approvedJaly  13,1892 $3^^600 


W5. 

mpfeOVEMENT  OF  WHITE  BIVEB,  ABKAN8AS. 

Prior  to  improvement  this  river  was  much  choked  with  snags,  drift- 
piles,  and  logs,  in  its  lower  x)ortion,  and  from  Batesville  up,  gravel 
bars,  rocky  shoals,  channel  bowlders,  an^  overhanging  trees  impeded 
navigation.  The  originally  adopted  project  consisted  in  snagging  op- 
erations, blasting  of  ledges  and  bowlders,  and  dam  building  to  remove 
gravel  bars,  or  to  close  chutes  from  time  to  time,  as  appropriation  war- 
ranted and  commerce  required. 

Tlie  first  separate  appropriation  for  this  river  was  made  by  act  ap- 
proved July  6, 1884,  At  the  time  it  was  passed  the  river  was  in  excel- 
lent navigable  condition  for  boats  dKiwing  not  to  exceed  3  feet  of  water 
from  its  mouth  to  Newport,  Ark.  From  Newport  to  Batesville  there 
were  many  troublesome  snags,  and  from  Batesville  to  Buffalo  Shoals 
there  were  numerous  bad  shoals,  rendering  navigation  very  uncertain. 
From  Buffalo  Shoals  to  Forsyth,  Mo.,  there  were  many  iine  reaches  of 
river,  but  the  depth  of  water  on  Buffalo  Shoals  and  ot\i«£^^\^^  ^^xl- 
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fferous,  prevented  any  navigation  at  ordinary  stages  of  water.  This 
river  has  been  nnited  so  often  with  the  St.  Francis,  and  again,  bnoeintii 
the  Black  and  St.  Francis  and  once  with  the  Black  and  !Uttle  Bed,  that 
it  is  imi)OSSible  to  give  exactly  how  mnch  had  been  expended  upon  the 
White  Biver  to  Jnne  30, 1884.  After  a  carefol  study  of  Hoose  Ex.  Doc 
No.  64,  Forty-eighth  Congress,  first  session,  the  approximate  amount  is 
set  down  as  not  nnder  $170,000  and  not  over  $200,000.  This  estimate 
shonld  be  given  a  weight  of  8  in  a  scale  of  10.  The  project  for  expend- 
ing the  appropriations  made  by  acts  of  Jnly  5, 1884,  Angnst  5, 1886, 
and  Angnst  11, 1888,  provided  for  the  removal  of  snags,  bowlders,  and 
other  obstmctions  to  navigation,  bnilding  wing-dams  to  improve  shoals^ 
repairs  to  and  care  of  plant,  and  survey  of  river,  as  provided  for  in  the 
acts,  with  a  view  to  its  permanent'  improvement,  from  Forsjrth,  Mo.,  to 
its  mouth. 

Up  to  Jnne  30, 1891,  $88,290.74  had  been  expended.  This  completed 
the  survey,  plotted  the  notes,  published  the  maps,  and  effectuaUy  im- 
proved some  of  the  most  dangerous  shoals  between  Buffalo  Shoals  and 
Newport,  Ark.,  gave  much  relief  to  navigation  by  removing  the  most 
dangerous  snags  from  Bat^sville  to  the  mouth  of  the  river,  constructed 
and  equipped  six  barges,  one  floating  pile-driver,  cared  for  the  prop- 
erty, and  partly  completed  a  dike  at  Newport. 

During  the  fiscal  year  ending  June  30, 1892.  $15,190.80  were  expended. 
Work  was  continued  from  a  point  reached  by  last  season's  work  at  Bate«- 
ville  Out-ofl:*  and  carried  forward  to  the  town  of  Newport,  a  distance  of 
about  50  miles.  During  the  season  the  following  shoals  were  improved: 
Cornwall  Shoals,  Cato  Shoals,  Saffold  Shoals,  Hagglestooth  Shoab, 
Oleghom  Shoals,  Bock  Boat  Shoals,  and  Black  Island  Shoals.  Build- 
ing 1,900  feet  of  dams,  requiring  for  their  construction  2,844  cubic  yards 
of  rock,  and  510  cords  of  brush. 

Dike  A,  at  Newport,  was  completed ;  Dike  B,  just  below  Newport,  to 
the  extent  of  building  and  weighting  306  feet  of  mattress,  aud  driving 
a  few  piles,  when  high  water  and  the  low  state  of  funds  rendered  tbe 
suspension  of  work  necessary.  In  this  reach  of  river  many  t^ouW^ 
some  snags  were  also  removed.  Tlie  work  has  been  very  effective,  and 
commercial  facilities  have  been  greatly  increased. 

The  advance  of  each  season  makes  it  more  and  more  apparent  that 
the  vast  commerce  of  the  territory  drained  by  this  river  would  before 
many  years  demand  a  lock-and-dam  system.  The  great  commercial 
interests  due  to  the  inexhaustible  mineral  resources  of  the  territofT, 
which  are  concentrating  ui)on  the  improvement  of  this  river,  are  becom- 
ing more  clamorous  for  an  improved  highway,  and  the  possibilities  of 
this  river  are  scarce  second  to  any  in  the  district. 

It  is  very  important  that  my  last  annual  report  shonld  be  carefollf 
considered,  yet  I  do  not  thijik  that  I  am  warranted  in  going  overaB 
the  ground  carefully  gone  over  in  that  report.  I  will  simply  say  that 
the  time  is  coming  when  a  system  of  locks  and  dams  will  be  required 
in  the  upper  river;  and  it  is  my  duty  to  renew  the  recommendation 
made  last  year  in  regard  to  preliminary  surveys  in  connection  with  this 
work. 

I  must  again  respectfully  invite  attention  to  the  increase  in  the  ton- 
nage of  the  river,  and  to  my  statement  made  in  the  original  plans  and 
estimates  submitted  several  years  ago ;  that  in  my  opinion  the  tiibe 
would  come  wlien  the  vast  commerce  of  this  territory  would  demand 
the  application  of  the  lockanddam  system  to  this  river.  And  I  v^x^ 
again  note  here  as  apiilicable  to  all  my  annual  reports  that  >^u^ 
cnarged  with  a  vast  territory,  well  watered  with  navigable  streams,  the 
people  mliabitmg  Wy^  tjw:v\tory  are  so  little  conscious  of  the  resosiM 
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they  possess  in  their  fertile  fields,  timbered  liills,  ajid  mineral-stocked 
moautains  and  natural  waterways,  that  it  is  only  by  the  most  strenu- 
ous eDbrts  that  anything  like  an  accurate  showing  of  commerce  can  be 
obtained.  •    • 

I  again  repeat,  also,  that  the  White  Eiver  has  at  least  all  the  possi- 
bilities of  the  Tennessee  River,  with  a  margin  in  its  favor» 

In  accord  with  the  above  $153,815  are  recommended  as^the  amount 
that  can  be  profitably  expended  during  the  fiscal  year  ending  June  30, 
1894. 

Commerce. — ^The  first  appropriation  having  been  made  in  1833,  the 
records  of  this  office  do  not  show  what  was  the  amount  of  commerce 
prior  to  any  attempts  at  improvements.  In  the  Annual  Eeport  of  the 
Chief  of  Engineers  for  1876,  page  627,  Ool.  Suter,  referring  to  the  upper 
reaches  of  this  river,  says: 

The  country  bordering  on  tliis  portion  of  White  River  is  ahnost  entirely  dependent 
upon  water  transportation;  which,  from  the  difficult  character  of  the  navigulion,  Ib 
very  nncertain  and  coetly. 

And  even  one  year  later  he  speaks  of  much  of  the  commerce  being 
ciurried  on  by  teams.  (Annual  Eeport  Chief  of  Engineers,  1877,  page 
501.) 

The  advantages  to  commerce  if  the  permanent  improvement  is  ef- 
fected will  be  greatest  of  that  to  any  river  in  the  State  in  proportion 
to  the  cost.  This  is  a  natural  highway  for  commerce  to  an  extensive 
territory,  and  much  of  this  territory  has  as  yet  no  other  outlet  except 
the  wagon.  In  this  connection  see  Annual  Ileport  Chief  of  Engineers, 
1880,  page  1313 ;  Annual  Report  Chief  of  Engineers,  1884,  page  1401 ; 
also  Annual  Beport  Chief  of  Engineers,  1885,  pages  1589  and  1591. 
Here  will  be  found  a  steady  increase  in  commerce;  keeping  pace  with 
the  improvements,  which  speaks  for  itself  and  calls  for*  no  comment. 

As  to  benefits  io  community,  it  may  be  said  that  a  community  that 
will  follow  up  the  work  already  done  as  this  one  has  can  but  be  greatly 
benefited.  Every  improvement  made  is  promptly  taken  advantage  of. 
The  rapid  growth  in  prosperity  in  this  section  warrants  the  belief  that 
the  permanent  improvement  of  this  river  will  confer  benefits  upon  this 
community  so  great  that  the  cost  of  the  works  will  seem  too  small  for 
comparison. 

Anyone  taking  the  trouble  to  read  the  Annual  Beports  of  the  Chief 
of  Engineers  for  the  past  twelve  years  wiU  be  struck  by  the  uniform 
testimony  of  engineers  in  regard  to  the  future  great  commerce  of  this 
river,  a  significant  fact  in  itself. 

Data  gathered  firom  various  sources  may  be  condensed  as  foUows: 

There  is  a  division  in  the  commerce  of  this  river,  the  Upper  and 
Lower  White,  both  territories  improving  rapidly  under  the  present  sys- 
tem of  river  improvements.-  The  Upper  White  River  territory,  which 
needed  principally  a  low- water  channel  by  improvement  of  shoals  to 
insure  a  regular  transportation  of  products,  is  beginning  to  show  a 
marked  improvement  in  agricultural  lands,  especially  near  the  river, 
and  yielding  a  greater  tonnage  each  year.  These  products,  which  have 
been  hauled  heretofore  across  the  country  in  wagons  &om  50  to  80 
miles  to  Springfidd  and  other  points  on  the  railroad  that  lead  to  St. 
Louis  markets,  are  be^nning  to  find  a  more  accessible  outlet  by  way 
of  the  river  to  Batesville  and  Newport,  where  they  are  transferred  to 
the  railroad  and  carried  to  the  same  market.  The  ultimate  results  of 
this  river  improvement  will  not  only  be  a  settlement  of  the  country 
bat  also  a  creation  of  new  markets  in  the  direction  of  New  Orleans,  to 
where  a  cheaper  transportation  is  ofiered  by  way  of  the  river.    The 
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milling  enterprise  is  also  being  engaged  in  all  aJong  the  Upper  White 
Biver,  and  a  greater  demand  for  ri^er  navigation  is  presenting  itself  to 
the  commanity  in  general.  Duing  the  past  year,  in  developing  these 
mines,  seyerat  bstrge  loads  of  zinc  ore  were  shipped  down  the  river  at  a 
comparatively  low  stage  of  water,  the  obstmctions  being  so  greatly  re- 
duced by  the  uver  improvement  that  it  was  foond  possible  to  ship  in 
tlus  way*        ^ 

A  number  of  enterprising  citizens  have  responded  to  the  inquiry  for 
commercial  statistics,  of  th^  river,  during  the  past  year,  and  agree  that 
the  Improvement  is  of  vast  imfXHrtance,  to  the  enhancement  of  products 
and  settlement  of  the  country.  All  are  high  in  their  praise  of  the  im^ 
provements  accomplished  during  tiie  past  year,  as  witnessed  by  the 
establishment  of  a  more  regular  system  of  fireights,  the  attention  given 
to  the  opening  of  mines  and  quarries  of  valuable  stone,  as  well  as 
drawing  attention  to  a  rich  and  fertile  country  that  only  waits  the 
improvement  of  the  river  to  be  quickly  settled  by  an  industrious  and 
enterprising  people. 

Extract  from  statement  of  Mr.  George  W.  Dale  is  worthy  of  mention 
at  this  point : 

state  GeologiBt  Dr.  John  C.  Branner  is  of  the  opiDion  that  no  part  of  the  world 
can  produce  finer  marbles,  or  in  greater  quantities  than  is  found  in  the  counties 
mentioned. 

Mr.  Dale  says  further: 

Fifty 'five  years  of  practical  experience  and  explorations,  twenty-fiiitr  of  wbi^ 
baYe  been  deyoted  mostly  to  the  mountains  of  Arkausas,  convince  me  that  no  part 
of  the  United  States  is  richer,  or  scarcely  so  rich  in  minend  resonrceB  of  the  kind 
described  as  the  Upper  White  River  country. 

Many  thousands  of  acres  of  land  no^^  considered  valueless  would  he 
devoted  to  fruit-growing,  towns  and  cities  would  line  the  shore,  manu- 
factories and  smelting  furnaces  would  be  erected,  and  not  only  would 
Arkansas  be  enriched  but  Mi^i!^  whole  country.  Within  the  bounds  of 
the  "foregoing  described  district  there  are  innumerable  valuable  water 
lowers  that  would  be  utilized.  With  Upper  White  Eiver  properly  im- 
proved all  these  vast  resources  would  be  developed,  profitable  employ- 
ment would  thereby  be  given  to  both  capital  send  labor,  and  that,  too, 
in  a  region  noted  for  its  healthfiilness. 

Tonn€Lgt  of  WhiU  Biver,  Arkannu. 

Upper  White  River ^ 1 113«065 

Lower  White  River 38,496 

Total 151,561 

Matters  stated  in  my  last  annual  report  should  be  read  in  this  con- 
nection. 

Money  statement 

July  1, 1891,  balance  unexpended $15,026.41 

Received  as  per  letter  Chief  of  Engineers,  April  1 1,  1892 25a  00 

15,27&41 
June  SO,  1892,  amount  expended  during  fiscal  year 15, 190.80 

July  1, 1892,  balance  unexpended 86.61 

Amount  appropriated  by  act  approved  July  13,  1892 75»000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 -  75,085.61 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  153, 815%  OO 
gobmitted  in  compliauoe  with  req^uirementa  of  sections  2  of  river  and 
bor  acta  of  1B66  andim. 
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Expense  account. 

Payroll '....x .* $10,679.03 

General  snpplies 678.32 

SuMstence  supplies ^  3, 085c  23 

Lumber 89.64 

Fuel 194.68 

TraveliDg  expenses 154.06 

Stationery 16.38 

Transportation 14.55 

Medicine : 33.20 

Piling,  brush,  and  poles 110. 15 

Stone 106.00 

Beserved  in  United  States  Treasury  for  freight  charges 29. 56 

.     Total 15,190.80 


W  6. 

IMPROVEMENT  OP  CACHE  RIVER,  ARKANSAS. 

*Ko  change  in  this  report  since  last  year.  The  $3,000  recommended 
in  the  last  report  not  having  been  appropriated,  no  work  was  done  on 
account  of  lack  of  fiinds. 

Oommerce, — "So  new  data  has  been  secured  in  regard  to  commerce 
since  last  report,  though  diligent  efforts  were  .used  to  do  so. 

Money  statement 

Amount  appropriated  by  act  approved  July  13, 1892 $2,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 1, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JunoSO,  1894  1, 000. 00 
Submitted  in  oomplianoe  with  requirements  of  jsections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


W7. 

IMPROVEMENT  OF  LrTTLE  RED  RIVER,  ARKANSAS. 

The  first  improvements  attempted  upon  this  river  were  made  in  the 
year  ending  June  30, 1872,  under  the  act  approved  March  3, 1871. 

Prior  to  this  work  many  overhanging  trees  interfered  with  naviga- 
tion in  the  lower  reaches  and  many  bowlders  obstructed  flatboat  and 
raft  navigation  in  the  reach  above  the  present  town  of  Judsonia.  The 
appropriation  referred  to  above  was  for  the  White,  Black,  and  Little 
BchI  rivers,  and  amounted  to. $10,000  for  the  three  upon  estimates 
amounting  to  $259,033,  of  which  $38,065  were  for  the  Little  Red  River. 
That  little  work  could  be  done  is  ax)parent  from  Gol.  Reynolds's  report 
for  1872,  in  which  he  states : 

Unless  other  and  better  facilities  are  provided  it  will  be  of  very  little  use  to  attempt 
to  remove  the  obstructions  in  such  streams  as  these. 

Most  of  the  overhanging  trees  were  removed  as  high  as  Judsonia.  A 
bad  shoal,  3  miles  below  Judsonia,  and  the  bowlders  remained  un- 
touched to  the  end  of  June,  1886. 

Up  to  June  30, 1890^  $7,153.33  had  been  expended  in  removing  the 
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bowlders  above  Judsonia,  in  dredging  tlie  nlioals  below  Jadsonia known 
a8  Bess  Shoals,  care  of  property  and  records,  constnicting  the  dredge 
to, be  used  in  removing  the  shoals,  and  in  the  construction  of  two  ina- 
terial  barges. 

During  the  fiscal  year  ending  June  30, 1891,  $2,140.92,  including 
$1,000  of  the  $3,500  for  which  the  dredge  was  sold  to  the  appropria- 
tion "  Improving  Arkansas  Eiver,  Arkansas,"  was  exi>ended  on  the 
shoals  and  cutting  overhanging  timber  above  Judsonia. 

Previous  work  having  been  done  for  the  benefit  of  rafts  principally, 
which  take  the  channel,  while  the  steamboats  take  the  eddies,  much 
overhanging  timber  in  the  eddies  which  should  be  cut  in  the  interest  of 
steamboat  navigation  remaining,  and  as  Bess  Shoals  had  been  com- 
pleted, giving  a  satisfactory  channel  and  outlet  from  Judsonia,  Ark.,  to 
the  mouthy  on  September  3, 1891,  a  project  was  prepared  in  this  office 
and  approved  by  the  Chief  of  Engineers  for  expending  the  balance  of 
the  available  funds,  $1,200,  in  cutting  overhanging  timber  between 
Judsonia,  Ark.,  and  Heber,  Ark.-  This  was  done  to  the  extent  of  cat- 
ting 11,794  overhanging  trees  and  those  threatening  the  bank  of  the 
river  and  cutting  and  removing  146  cords  of  brush. 

Bess  Shoals  were" completed  early  in  the  year  by  the  removal  of  11)0 
tons  of  broken  rock  and  gravel,  making  a  tol^  of  595  tons  removed  from 
these  shoals.  Expenditure  for  fiscal  year  ending  June  30,  1892, 
$1^96.82. 

There  is  now  a  fair  medium -stage  channel  from  the  town  of  Heber, 
Ark.,  to  Judsonia,' and  a  low- water  channel  at  least  2  feet  deep  ttm 
Judsonia  to  the  mouth. 

Commerce. — ^Amount  of  commerce  when  work  of  improvement  began 
may  be  inferred  from  the  following,  which  appeared  in  the  Annual  Be- 
port  of  the  Chief  of  Engineers,  1871,  page  362 : 

The  fact  stated  that  the  commerce  of  this  stream  is  sufficient  to  induce  thecoffl- 
pai-atively  large  boats  ruuning  on  the  White  River  to  navigate  it  whenever  it  is 

?racticable,  and  when  this  is  not  tlie  case  a  smallsteameris  kept  to  ply  between  West 
'oint  and  the  mouth  of  the  river,  shows  the  importance  of  the  interests  involved. 

As  to  the  farther  points  to  be  noted,  now  that  the  workisconit>leted, 
I  find  that  two  boats  have  plied  the  river,  one  of  76  tons  register  and 
the  other  36,  and  that  since  the  improvements  they  make  abotit  100 
trips  a  year  between  Jndsonia  and  the  month  of  the  river.  Perhaps 
the  replies  to  questions  sent  out  will  give  as  clear  and  condenjsed  an 
idea  of  other  matters  of  commerce  as  any  regular  form  of  report  Capt. 
J.  n.  Douglass,  of  Judsonia,  Ark.,  answers  the  question  as  follows: 

(3)  During  what  months  of  the  fiscal  year  ending  June  30  was  the  stream  us^'i* 
gable ;  what  was  the  head  of  high- water  navigation  and  between  what  dates;  ud 
Vliat  was  the  head  of  low- water  navigation  and  between  what  dates  f  The  riwr 
was  navigable  from  the  Ist  of  November,  1890,  to  1st  of  August,  1891.  Head  of  high- 
water  navigation,  Sugar  Loaf  Mountain.  Have  made  two  snccefisfnl  trip*  there 
since  the  United  States  Government  has  made  improvements  in  the  river— l^o^* 
farther  than  any  boat  has  yet  ventured  up  the  river.  Judsonia  the  head  of  low-w»tff 
navigation  the  balance  of  the  year. 

(4)  What  benefits  have  been  derived  from  the  work  done  and  what  are  the  pro- 
spective advantages  to  be  derived  by  continuing  the  improvement  f  Before  the  I«st 
improvement  made  by  the  United  States  Government  successful  navigation  vss  im- 

Eossible  even  in  high  water,  but  since  that  the  navigation  has  been  very  good,  viwi 
ut  little  trouble.  By  additional  work,  such  as  was  accomplished  nnaer  the  iMt 
appropriation,  the  river  could  be  made  goo<l  for  the  s^amboat  interest.  This  i*  ^ 
only  outlet  for  the  large  and  magnificent  timber  (covering  thousands  of  acres)  to  • 
market,  and  other  commercial  interestH.  The  produce  of  a  large  class  of  farnK** 
would  seek  this  means  of  all  others  of  sending  their  prodnce  to  a  market.  HuDdreds 
of  acres  of  land  now  in  a  wiiil  state  would  soon  be  made  into  large  and  han^isome 
farms  if  there  was  a  certainty  of  this  river  being  so  improved  as  to  furui^  ft  son 
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outlet.  Where  one  bale  of  cotton  is  raised  to-day  three  or  four  wonld  be  the  result 
if  the  river  wsis  a  sore  source  of  transportation.  The  only  recourse  of  the  farmer  at 
present  is  by  wagon  over  a  rough  and  hilly  country. 

(5)  General  information  and  remarks.  Only  one  of  the^two  boats  were  run  at  a 
time,  the  lareer  one  during  extreme  high  water,  the  smaller  one,  during  low-water 
stage.  If  additional  work,  equal  to  that  last  done  on  the  river,  could  be  done,  the 
larger  boat  as  well  as  the  smaller  one  could  be  used  at  all  times.  There  is  yet  much 
overhanging  timber  very  troublesome,  and  in  Horseshoe  Bend,  about  70  miles  above 
Judsonia  by  river,  some  very  troublesome  stumps.  These  were  cut  last  season  dur- 
ing high  water,  and  are  now  much  in  the  way  at  a  medium  stage. 

I  was  captain  and  engineer  of  the  A.  Saltzman  ever  since  she  came  into  the  river, 
some  ei^teen  months  ago,  and  held  the  same  positions  on  the  Little  Bed  since  she 
was  built. 

Money  statement 

July  1, 1891,  balance  unexpended $1,896.94 

Received,aBperletter  Chief  of  En^eers  April  11, 1892 300.00 

2, 196. 94 
June  30, 1892,  amount  expended  during  fiscal  year 1,896.82 

July  1, 1892,  balance  unexpended 300.12 

July  1,  1892,  outstanding fiabilities : 133.00 

July  1, 1892,  balance  available 167.12 


Expense  account. 

Payroll r-. $1,468.50 

General  supplies 139.91 

Subsistence  supplies 181. 36 

Lumber ^ 22. 61 

Traveling  expenses 39.06 

Stationery ^ 5.20 

Rent ' 40.00 


Total .^ 1,896.54 

Deposited  to  credit  of  United  States  Treasury .28 

Grand  total ^ 1,896.82 


W8. 
IMPROVEMENT  t>P  BLACK  RIVER,  ARKANSAS  AND  MISSOURL 

Before  any  improvements  were  made  upon  this  river  the  magnificent 
jiimber  which  lines  its  banks  overhung  its  narrow  and  deep  channel, 
^ants  of  the  forest  stretched  across  it  from  bank  to  bank  in  falling, 
<I^bris  from  logging  csunps  lodged  in  the  same,  producing  shoals,  all  of 
^which  present^  a  formiaable  array  of  obstacles  not  only  to  navigation, 
bat  to  any  attempts  at  improving  the  same.  The  original  plan  for  its 
Improvement  contemplated  the  removal  of  the  obstructions,  and  the  im- 
provement of  the  shoals,  the  latter  by  wing  dams.  A  few  sloughs  were 
t;o  be  closed,  so  as  to  confine  the  water  to  the  main  channel.  The  work 
lias  been  steadily  carried  forward,  with  very  small  appropriations,  at 
iiregular  intervals,  for  upwards  of  fourteen  years.  In  the  earlier  opera- 
Uons  the  appliances  were  not  adapted  to  the  heavy  work  on  hand. 
In  later  years,  suitable  appliances  having  been  secured,  more  rapid 
E>rogress  has  been  made.  Its  channel  being  narrow,  water  deep,  and 
banks  firm^  it  is  one  of  the  most  satisfactory  streams  in  this  district  to 
improve. 
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Up  to  Juue  30, 1891,  $62,779.68  liad  been  expended  in  carrying  out 
the  above  plan,  giving  a  very  good  river  from  the  mouth  up  to  the 
mouth  of  CuiTent  Itiver,  doing  but  little  for  the  reach  between  tbe 
mouth  of  Current  River  and  the  bridge  at  Coming,  Ark.,  and  making 
a  visible  impression  upon  the  formidable  obstructions  between  the  Ar- 
kansas Stat«  line  and  Poplar  Bluff,  Mo.,  in  c^njunctioii  with  the  ap- 
propriation under  the  heading  "  Improving  Black  Eiver,  Missouri" 

During  the  fiscal  year  ending  June  30,  1891,  only  (1,537.28  was  ex- 
pended in  necessary  repairs  to  the  plant  and  care  of  property.  As 
stated  in  my  last  annual  report,  the  boat  built  for  the  Cache  River  was 
transferred  to  this  stream  by  proper  authority^  and  work  begun  at 
Poplar  Blufi;*,  Mo.,  under  appropriation  "Improving  Black  Eiver,  Mis- 
souri," with  a  view  of  working  down  to  the  Arkansas  State  line  on 
that  appropriation,  and  then  beginning  work  under  this  head.  About 
the  time  the  work  had  reached  the  State  line  and  the  boat  had  been 
transferred  to  this  appropriation  the  river  rose,  and  from  that  time  to 
the  end  of  the  fiscal  year  remained  too  high  for  eflfective  snagging 
ox>eration8.  During  the  fiscal  year  ending  June  30, 1892,  $3,181.76  was 
expended!  On  July  25  the  boat  was  put  into  the  field  and  operated 
from  Corning,  Ark.,  to  the  mouth  of  Current  Eiver,  thence  back  to  the 
Arkansas  and  MiBSouri  State  line,  in  order  to  have  the  boat  available 
for  operations  on  •<  Black  Eiver,  Missouri,  appropriation.'^ 

On  this  reach  of  river,  a  distance  of  about  90  miles,  1,765  f  nags  and 
166  masses  of  driftwood  were  removed  and  24,622  txees  cut,  making 
effective  work  and  clearing  the  river  of  obstructions.  The  deserving 
character  of  this  stream,  on  account  of  its  deep  water  and  permanent 
banks,  the  magnificent  territory  drained  by  the  river,  rich  in  the  fines^ 
agricultural  lands  and  splendid  timber,  a  country  susceptible  practi- 
cally of  unlimited  developmeot  and  settling  up  with  a  good  class  of 
people,  combined  J  call  aloud  for  due  attention  to  their  commercial  inter- 
ests. 

It  would  seem  like  a  redundancy  to  reiterate  fia^^ts  that  have  so  often 
appeared  in  my  annual  reports  in  regard  to  the  great  benefits^to  be 
conferred  by  the  opening  of  this  river  and  to  the  deserving  character 
of  the  stream,  on  account  ot  its  deep  water  and  permanent  banks^jety 
as  I  come  to  know  tJiis  stream  more  and  more  thoroughly  from  year  to 
year,  I  am  more  convinced  that  the  recommendations  made  in  the  past 
should  not  only  be  renewed,  but  emphasized  in  their  renewal.    My  pto     l 
has  been  to  secure  an  annual  contingent  of  $8,000  for  this  work,  bat 
this  has  been  departed  from  so  far  in  the  amounts  of  the  appropriation^ 
that  nothing  less  than  $42,000  would  adequately  meet  the  requirement^ 
of  the  situation.    It  may  be  stated  that  with  the  exx)enditure  of  tlu* 
sum  as  a  whole  a  magnificent  artery  of  commerce  would  be  effectively 
opened,  which  would  need  but  very  little  attention  for  its  maintenanc-^- 

Gommerce. — ^No  new  data  has  been  received  in  regard  to  conuner^^^ 
since  last  report,  though  diligent  efforts  were  used  to  do  so. 

Money  statement, 

July  1,  1891,  balance  unexpended $3,4©* 

June  30,  1892,  amount  expended  diiriug  fiscal  year 8,1^1- 

July  1,1892,  balance  unexpended \ ^^'fS 

Amount  appropriated  by  act  approved  July  13, 1892 6,  W-  •^^ 

Amount  available  for  fiscal  year  ending  June  30,  1893 6^  280'  ^ 

Amount  (estimated)  required  for  completion  ofexisting  project  annnallv     8,  Oft)-jJj 
Amonuttliat  can  be  prolitably  expended  in  fiscal  yeareudingJune  30, 1894    42,0lW''*' 
Submitted  iu  compliance  witb  req^uirements  of  sections  2  of  river  and 
Ixarbor  acta  of  1^60  an^  1^1 . 
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ft 

Expense  dccouni. 

Payroll '. $2,463.59 

General  supplies 81. 33 

Subsistence  supplies : 464.97 

Lumber 4.89 

Bent .^...-...k ...i.^.....i 40.00 

TraToIing  expenses - -.  84.63 

Transportation  ...i i... ...^^.^^i..  14.75 

Medicine 7.27 

Reserved  in  United  States  Treasury  for  freight  oliarges 20.34 

Total **....*... 8,181.76 


IMPROVEMENT  OP  BLACK  RIVER,  MISSOURL 

The  first  improvements  attempted  upon  this  reach  of  river  were  made 
in  the  years  1881  and  1882. 

Prior  to  this  work  its  channel  was  choked  with  logs  and  snogs  and 
obstructed  by  overhanging  trees,  and  in  many  places  shoals  interfered^ 
with  its  navigation  at  low  water  by  any  but  very  light-draft  boats.  Its* 
banks  caved  but  little,  and  except  at  the  shoals  it  is  characterized  by 
greater  depth  of  water  than  is  found  in  streams  generally  in  its  vicin^ 
ity,  due  to  its  being  narrow  and  its  banks  firm.  The  original  plan  for' 
its  improvement  contemplated  the  removal  of  the  obstructions  and  the 
improvement  of  the  shoals,  the  latter  by  wing  dams.  A  few  sloughs- 
were  to  be  closed  up,  so  as  to  confine  the  water  to  the  main  channel. 

Up  to  June  30, 1891,  $16,675.71  had  been  expended  in  carrying  out 
the  above  improvement,  as  follows: 

Up  to  June  30, 1888,  $6,000  had  been  expended,  which  had  opened 
up  about  20  miles  from  Poplar  Bluff,  Mo.,  toward  the  mouth.  Owing 
to  the  difficulty  of  getting  suitable  appliances  up  to  this  reach,  it  was 
carried  on  with  great  difficulties. 

During  the  fiscal  year  ending  June  30, 1889,  the  snag  boat  Henry 
Sheldon^  specially  constructed  for  work  on  this  river,  was  successfrilly 
pushed  through  to  Poplar  Bluff,  and  operated  from  there  down  the 
river,  rapidly  and  effectively  clearing  the  same  of  obstructions.  Six 
thousand  five  hundred  and  sixty  dollars  and  thirty  cents  were  ex- 
pended in  the  work,  erecting  a  strong  dam  at  the  head  of  Dan  Biver 
(a  chute  of  the  Black  Eiver),  removing  293  snags,  cutting  1,874  over- 
lianging  trees,  deadening  17,490  trees,  and  removing  12  masses  of  drift 
"wood,  carrying  the  work  to  the  Arkansas  State  line,  removing  the 
greater  portion  of  the  dangerous  low-water  snags,  and  making  a  good 
beginning  upon  the  overhanging  timber. 

During  the  fiscal  year  ending  June  30, 1890,  only  $199.20  was  avail- 
able, and  this  was  expended,  in  connection  with  the  other  appropria- 
'taon  for  this  river,  in  the  running  expenses  of  the  snag  boat  Henry 
JSheldon, 

-  During  the  fiscal  year  ending  June  30,  1891,  $3,914.21  were  ex- 
X^nded  between  Poplar  Bluff,  Mo.,  and  the  Arkansas  State  line,  re- 
amoving  406  snags,  destroying  23  piles  of  drift,  and  cutting  10,450  over- 
lianging  trees  ^  high  water  preventing  further  work. 

Dtiring  the  fiscal  year  ending  June  30, 1892,  $2,990.20  were  expended, 
^Fhe  boat  commenced  operations  at  the  Arkansas  State  line  November 
1,  immediately  after  completion  of  work  ^^  Improving  Black  Biver^  A^^ 
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kansas  and  Missouri."  From  about  Dec^jniber  10  to  the  23d  of  the  same 
month  the  water  was  too  high  for  eflFei;tive  snagging  ox)eratioBs,  and  tlie 
boat  was  laid  up  in  ordinary  on  that  day  at  Poplar  Bluff,  Mo.,  on  ac- 
count of  high  water  and  the  low  state  of  tlie  funds. 

Duriog  this  period,  from  November  1  to  December  23, 391  snagg  were 
removed ;  8,474  overhanging  trees  cut.  For  the  same  reasons  given  above 
no  attempt  was  made  to  do  any  work  on  the  dam  at  the  head  of  Dan  River. 
The  stream  has  been  greatly  improved  in  this  reach,  and  good  prog- 
ress made  toward  a  thorough  opening  of  the  river.  There  is  still  over- 
hanging timber  that  should  be  removed,  and  many  snags  and  logs,  and 
the  dam  at  the  head  of  Dan  River  should  be  strongly  rebuilt.  Mucli 
difficulty  ha^  been  experienced  by  loggers  floating  their  logs  loose  and 
not  rafting  them,  which  by  lodging  cause  obstructions  to  navigation. 
It  seems  to  me  that  there  should  be  a  penalty  fixed  for  creating  an  ob- 
struction in  this  way  nearly,  if  not  equally,  as  great  as  that  where  a 
bridge  is  an  obstruction  to  navigation.  More  intimate  knowledge  of 
the  river  in  this  roach  leads  me  to  confirm  all  that  I  have  said  in  r^;ard 
to  its  being  worthy  of  improvement,  and  to  add  a  considerable  more  in 
the  way  of  emphasizing  the  same/ 

To  economize  space,  everything  that  needs  to  be  said  in  regard  to 
future  work  has  been  placed  under  the  general  heading  "  Improving 
Black  Biver,  Arkansas  and  Missouri,''  as  that  covers  the  same  gionnd. 

Commerce. — See  report  "  Improving  Black  River,  Arkansas  and  Mis- 
souri. 

Money  statement 

July  1, 1891,  balance  unexpended $3,065.79 

June  SO,  189^,  amount  expended  during  fiscal  year 2,990.20 

July  1,  1892,  balance  unexpended 95.59 

Julyl,  1892,  outstanding  liabUities , 75.00 

July  1, 1892,  balance  available  ...^ 20.59 


< 


'Amount  (estimated)  required  for  completion  of  existing  project (*) 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30,1894       (*) 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Expense  account 

Pay  roll $3,189.30 

General  supplies 156.19 

Subsistence  supplies 364.37 

Stationery 11-30 

Typewriter 95.00 

Rent 40,00 

Traveling  expenses 229.64 

lYansportation 3.75 

Medicine •© 

Total 2,99aaO 

•Sec  report  for  "improving  Black  Kivcr,  Arkansiw  and  Missouri.'' 
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W  10. 

IMPROVEMENT  OF  ST.  FRANCIS  RIVER,  ARK^SAS. 

Earliest  appropriations  xuade  for  this  river  under  any  head  were  made 
by  act  approved  March  2, 1833. 

Samming  up  all  the  various  works  of  improvement,  it  may  be  inferred 
that  prior  to  1833  this  river  was  much  choked  with  drift  piles,  logs, 
and  snags,  its  waters  spread  out  through  a  great  variety  of  sloughs, 
while  overhanging  trees  added  to  the  difficulties  of  navigation.  In  the 
originally  adopted  project  snagging  operations  figured  largely,  and  at- 
tempts have  been  made  to  close  up  some  of  the  many  sloughs. 

This  river  has  been  united  so  often  with  the  White  River  and  also  with 
the  Black  Biver,  that  it  is  impossible  to  give  exactly  how  much  had 
been  expended  upon  the  St.  Francis  River  to  June  30, 1884.  From 
June  30, 1884,  to  June  30, 1890,  $24,000  were  appropriated;  $12,000  in 
1884,  $8,000  in  1886,  and  $4,000  in  1888,  and  this  had  been  practically 
expended.  The  history  of  its  expenditure  is  the  history  of  all  work  in 
new  countries  with  entirely  inadequate  appropriations  made  over  long 
reaches  of  river.  Most  constant  and  careful  study  has  been  given  to 
making  the  money  do  as  much  work  as  possible.  The  snag  boat  Johnson 
was  first  designed  for  this  river,  and  its  light  draft,  great  power,  and 
light  running  expenses  were  first  utilized  on  this  river.  'A  vast  amount 
of  very  hard  pioneer  work  has  been  done.  Once  or  twice  sickness  in 
the  swamps  has  demoralized  the  crew.  Diverse  interests  have  opposed 
the  boat's  progress  here  and  there,  but  with  steady  persistence  the 
work  has  been  carried  on,  looking  to  the  ultimate  opening  of  the  river 
as  contemplated  in  the  original  project.  The  little  reach  above  the  Sunk 
Lauds  has  been  well  opened  and  greatly  to  the  advantage  of  commerce. 
The  transfer  of  the  boat  has  caused  great  delay.  This  has  been  obviated 
by  building  a  separate  twin  boat  partly  out  of  the  appropriation  to 
operate  above  the  Sunk  Lands  in  conjunction  with  the  appropriation 
"  Improving  St.  Francis  River,  Missouri.'' 

Up  to  June  30, 1891,  $26,499.10  had  been  expended  as  individual  or 
distinct  appropriations  for  this  river.  During  the  fiscal  year  ending 
June  30, 1892,  $1,467.76  was  expended.  Early  in  July  the  boat  was 
put  into  the  field,  and  effective  operations  carried  on  from  the  cutoff  to 
the  town  of  Madison,  Ark.,  a  reach  of  river  about  25  miles  in  length  and  ' 
badly  in  need  of  work,  205  snags  were  removed,  and  several  drift  piles 
destroyed.  This  work  was  between  July  4  and  August  15, 1891,  when 
the  low  state  of  the  funds  made  it  necessary  to  stop  operations,  and  the 
boat  was  taken  to  her  new  field  of  operations  on  Little  River,  Missouri, 
to  which  she  had  been  temporarily  transferred  by  proper  authority. 

It  is  scarcely  proper  to  include  in  this  report  anything  that  is  a  reit- 
eration of  the  reports  of  former  years,  yet  in  order  to  obtain  the  infor- 
mat;|o|i  necessary  to  a  thorough  understanding  of  the  merits  of  the  river, 
its  commerce,  the  amount  of  water  in  its  channel,  the  difficulties  under 
which  it  is  worked,  it  is  absolutely  necessary  that  the  reports  for  the 
last  six  years  be  carefully  gone  over.  The  more  study  I  have  given  the 
stream  and  the  country,  the  more  interesting  the  study  becomes  and 
the  more  convincing  are  the  arguments  in  favor  of  opening  up  the  river. 
With  no  transportation  excei)t  tlie  wagon,  a  fertile  section  rapidly  set- 
tling up  between  Lesters  Landing  and  St.  Francis  would  at  once  pour  out 
through  this  channel  its  products,  adding  many  times  the  sum  required 
for  the  improvements  to  the  material  prosperity  of  the  countiy. 

Whatever  decision  may  be  rendered  as  to  the  desirability  of  further 
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•expenditare,  the  river  now  has  a  plant  of  its  own,  peculiarly  adapted  to 
its  work  and  can  be  cared  for  at  a  very  small  outlay.  It  would  be  bet- 
ter to  put  the  river  in  excellent  shape  before  the  plant  deteriorates,  and 
it  is  believed  Ihat  after  a  few  years  of  thorough  work  the  river  will 
maintain  itself.  As  to  future  demands,  the  devel6pment  of  the  country 
can  alone  decide  what  these  will  be.  It  may  be  that  dredging  the  Sunk 
Lands  to  bring  the  river  back  to  its  own  channel  may  be  warranted  in 
years  to  come  and  that  low-water  navigation  may  be  demanded.  At 
present  the  prospect  is  too  remote  to  devote  time  to  plans  and  estimate8 
for  these  improvements.  The  plan  recommended  for  several  years,  tiiat 
$8,000  be  appropriated  annually,  not  having  been  carried  out,  the  river 
is  fully  $28,000  behind  in  needed  improvementa,  and  that  sum  oonldbe 
profitably  expended  in  the  fiscal  year  ending  June  30, 1894.  Hie  work 
is  being  carried  on  systematically  and  effectively ,  but  there  is  yetmacli 
to  be  done.  Nowhere  in  the  Statue  will  the  results  be  any  more  direct, 
nor  is  there  any  section  where  the  amount  necessary  to  improve  the 
stream  is  any  smaller  in  proportion  to  the  benefit  to  be  confeired. 

Commerce. — No  new  data  in  regard  to  commerce  has  been  receiyed 
since  last  report,  although  diligent  efforts  have  been  made  to  do  so. 

Money  statement, 

July  1, 1891.  balance  unexpended $1,  500.90l 

June  30, 1892;  amount  exx>ended  during  fiBcal  year 1,457.76 

July  ly  1892,  balance  unexpended « 43. 14 

Amount  appropriated  by  act  approved  July  13, 1892 8, 000. 00 

Amnunt  available  for  fiscal  year  ending  June  30, 1893 \      8, 013. 14 

{Amount  (estimated)  requiredfor  completion  of  existing  project,  annually.      8, 000.00 
Amount  that  can  be  |)rontably  expended  in  fiscal  year  ending  June  30, 1894    28^  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Expense  acoonnt. 

PayroU 1873.14 

General  supplies , 47.98 

Subsistence  supplies .• 236.74 

Boiler.. ao6.00 

Traveling  expenses 34.  7d 

Medicine L44 

Transportation w 23.55 

SkiH*  and  oars 20lOO' 

Voucher  chest 5,00 

Stationery 3^15 

Deposited  to  credit  of  United  States  Treasury ....*  ^o( 

Total 1,457.78 


Wxx. 

IMPROVEMENT  OF  ST.  FRANCIS  RIVER,  MISSOURI. 

The  first  appropriation  made  for  this  work  was  that  of  %5,000  by  act 
of  August  11,  1888.  Prior  to  this  time  the  river  channel  was  choked 
with  logs  and  snags,  overhanging  trees  interfered  with  the  smokestacks. 
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and  several  shoals  interfered  with  lotr-water  navigation.  The  original 
project  contemplated  the  removal  of  the  shoals  12  miles  below  Green- 
ville, Mo.,  the  removal  by  a  snag  boat  of  stnmps,  snags  and  overhang- 
ing trees  from  Greenville,  Mo.,  to  the  town  of  St.  Francis,  Ark.  Up 
to  June  30, 189(X  $5,000  had  been  expended  opening  up  very  thoroughly 
the  river  from  Greenville,  Mo.,  to  a  point  about  80  miles  above  St. 
Francis,  Ark.    A  few  obstructions  were  removed  over  this  latter  reach. 

By  act  approved  September  19, 1890,  $10,600  were  appropriated  to 
carry  on  the  work.  As  much  trouble  had  been  experienced  in  getting 
the  snag  boat  A.  B.  Johnson  through  the  Sunk  Lands,  this  being  a  bar- 
rier impassable  except  at  extreme  high  water,  and  being  a  natural  divi- 
sion of  the  river  into  its  districts,  rather  than  the  arbitrary  one  at 
St.  Francis,  Ark.,  proper  authority  was  secured  to  build  a  snag  boat, 
the  duplicitte  of  the  Johnson,  to  operate  above  the  Sunk  Lands  alto- 
gether, leaving  the  Johnson  for  the  work  below  and  also  for  the  work 
in  Little  River.  Daring  the  fiscal  year  ending  June  30, 1891,  this  boat 
was  built  and  equipped.  From  the  time  the  boat  was  completed  to  the 
close  of  the  fiscal  year  the  water  was  too  high  for  effective  operations. 
Early  in  September  of  ttie  present  fiscal  year,  the  water  having  reached 
a  proper  working  stage,  the  boat  was  started  out.  Commencing  oper- 
ations at  the  town  of  St.  Francis,  she  worked  through  to  the  Big  Drift, 
a  distance  of  about  70  miles,  at  which  point  high  water  and  cold  weather 
caused  operations  to  cease,  the  boat  was  returned  to  St.  Francis  and 
laid  up  in  ordinary.  One  thousand  four  hundred  and  twenty-three 
snags  were  removed,  5,405  overhanging  trees  cut,  and  15  piles  of  drift 
that  had  accumulated  against  snag  obstructions,  dilodged. 

During  the  fiscal  year  ending  June  30, 1892^  $4,687.09  was  expended. 
As  before  stated,  operations  stopped  at  the  Big  Drift,  consequently  the 
shoals  12  miles  below  Greenville  jv^ere  not  reached.  In  the  near  future 
this  reach  of  river  will  require  careful  attention;  the  territory  is  a  rich 
and  fertile  one,  and  some  judicious  effort  to  overcome  these  shoals  in 
the  interest  of  low- water  navigation  will  be  a  demand  in  the  interest 
of  the  increased  commerce. 

The  claim  supposed  to  be  presented  by  the  Dunklin  County  Trans- 
portation Company  for  a  cut-off  owned  by  them  and  for  which  the  act 
provides  payment,  has  not  yet  been  presented  and,  as  stated  in  a  former 
report,  it  is  doubtful  if  it  ever  will  be.  Two  thousand  doUars,  how- 
ever,  has  been  reserved  to  meet  this,  if  ever  presented.  This  money 
will  eventually  be  applied  either  to  improve  the  cut-off  or  the  old  river, 
as  may  seem  most  expedient  The  iifcrease  in  commerce  in  the  upper 
river  warrants  an  expenditure  of  additional  money  between  St.  IVan- 
cis  and  Greenville.  According  to  law,  however,  I  apprehend  that  any 
estimates  would  not  be  in  prder  in  this  report,  as  it  would  be  new  work. 
•  Commerce, — ^For  commerce  see  "  Improving  St.  Francis  Eiver,  Arkan^ 


n 


Money  statement 

July  1, 1891,  balance  nnexpended $7, 857. 32 

Jime  90, 1S&2,  amount  expended  during  fiscal  year 4, 687. 09 

Jnly  1, 1892,  balance  unexpended 3,170.23 

July  1, 1892,  outetanding  liabilities 193. 35 

July  1, 1892,  balance  available , ." 2,976.88 
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Expense  account. 

Payroll , 13^166.18 

General  supplies ^ 782. 71 

Subsistence  supplies 464.S2 

Fuel - .»-.  5.06 

Stationery... 23.50 

Tra  velin  e  expenses ." 115.(8 

Grab  hooks 20.00 

Medicine 1 7.86 

Transportation .75 

Oars - 1.44 

Total 1 ....: ., 4,536.49 

Reserved  in  United  States  Treasury  for  freight  charges 150. 60 

Grand  total.. 4,687.09 


W  xa. 

IMPROVEMENT  OF  LITTLE  RIVEfif  MISSOURL 

The  first  appropriation  ever  made  for  this  river  was  that  of  the  aet 
which  became  a  law  Augast  11, 1888,  amounting  to  $5,000  (five-eighths 
of  the  estimate,  $8,000).  The  project  for  improvement  contemplates 
rendering  it  navigable  at  high  and  medium  stages  from  HomersviUeto 
its  junction  with  the  St.  Francis  Biver,  esx>ecially  to  prolong  the  me- 
dium stage  of  water  by  confining  the  water  to  one  of  the  two  chnt«8 
making  out  of  the  lake  upon  which  Homersvillo'is  situated,  and  byre- 
moving  the  snags,  logs,  and  masses  of  driftwood  that  have  accuma- 
lated  in  the  channel.  The  project  for  the  expenditure  of  tiiie  $5,000 
referred  to  above  provides  that  it  be  expended  as  follows,  viz:  $1,500, 
or  as  much  as  may  be  necessary,  in  building  a  dam  across  one  of  the 
chutes  at  or  near  the  lake,  and  the  balance  in  removing  the  worst 
obstructions,  in  the  way  of  overhanging  trees,  logs,  snags,  and  drifts 
over  the  distance  specified,  and  that  the  snag  boat  A»  B.  Johnson  be 
used  for  this  work,  being  transferred  in  due  form  and  by  proper  aa- 
thority  and  at  the  proper  time  for  this  purpose,  the  dam  to  be  con- 
structed of  brush  and  gravel,  brush  and  rocks,  or  of  such  other  mate- 
rial as  may  be  had  in  the  locality  as  may  be  best  adapted  to  the  pof* 
pose,  the  work  to  be  executed  by  hired  labor  and  the  purchase  of 
material  in  open  market,  as  this  is  most  economical  and  advantageous 
to  the  Government.  It  will  be  seen  that  this  provides  for  the  use  of 
the  snag  boat  A.  B.  Johnson, 

There  was  expended  during  the  fiscal  year  ending  June  30, 1801,  * 
$2,865.69  in  removing  snags,  £ift  piles,  and  cutting  overhanging  trees 
to  a  point  80  miles  from  the  mouth  known  as  Perkins  Bar,  and  con- 
structing a  dam  300  feet  long  across  the  right  chute. 

By  act  approved  September  19,  1890,  $3,000  was  appropriated.  On 
November  22,  1890,  the  water  continuing  low  and  the  b«Mkt  being  re- 
quired for  work  upon  the  appropriation  to  which  she  proi)erly  belongs^ 
she  was  withdrawn  from  the  river. 

For  the  fiscal  year  ending  June  30, 1892,  $3,011.38  was  expendei 
Early  in  the  year  an  attempt  was  made  to  resume  operations,  bnthad 
to  be  abandoned  on  account  of  low  water  until  lat^  in  the  month  of 
December,  at  which  time  the  boat  was  dispatched  to  the  point  where 
work  was  stopped  the  previous  year;  from  there  she  worked  her  way 
through  to  the  lake,  a  distance  of  about  40  miles:    Ninety-six  snags 
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• 

were  removed,  1,087  overhanging  trees  cut,  and  8  driftpiles  dislodged. 
JBiXtreme  cold  weather  overtook  the  working  party  before  their  arrival 
and  high  "water  met  them  at  the  lake;  they  were  therefore  compelled  to 
stop  operations,  aside  from  the  collection  of  some  material  for  use  in  re- 
pairs to  the  dam.  The.  boat  was  taken  to  Marked  Tree,  Ark.,  near  tlie 
xnouth  of  tte  river  and  laid  up.  The  work  done  on  this  river  has  al- 
ready afforded  much  relief  to  the  territory  drained,  and  those  inter- 
ested have  not  been  slow  to  take  advantage  of  and  utilize  the  channel 
s^  opeued.  The  obstructions  were  more  formidable  than  the  reconnois- 
eaiice  showed,  and  to  carry  out  the  original  project  about  $3,000  addi- 
tdonal  will  be  required. 

The  commerce  fully  warrants  the  outlay,  and  it  is  accordingly  recom- 
xiiended. 

Commerce. — ^No  new  data  having  been  received  in  regard  to  commerce, 
it  18  not  thought  advisable  to  take  up  space  in  this  report  to  simply  re- 
iterate the  remarks  of  last  year,  as  these  are  already  a  matter  of  printed 
record  and  may  be  referred  to  if  necessary. 

Money  statement. 

July  1, 1891,  balanco  nnexponded $3,031.90 

Juno  90, 1892,  amount  expended  during  fiscal  year 3, 01 1. 38 

July  1, 1892,  balance  unexpended 20.52 


Expense  account. 

Pay  roll $1,717.83 

CSencral  supplies 225. 79 

Subsistence  supplies 555. 33 

:Medicinfi 16.66 

Traveling  expenses 37. 65 

I'uel :...  405.35 

Transportation 19. 69 

X>epo8ited  to  the  credit  of  United  States  Treiisiiry 4. 44 

Xteserved  in  United  States  Treasury  for  freight  charges 28.  &4 

Total 3,011.38 


W  13. 

E>RELIMINARY  EXAMINATION    AND  SURVEY  AT  CLARENDON  AND  THE 
LOWER  WHITE   RIVER,  ARKANSAS,  TO  DETERMINE   THE  EFFECT  OF 
BACKWATER  FROM  THE  MISSISSIPPI  RIVER  AND  ITS  CAUSE,  AND  THE 
-    MEANS  AND  COST  OF  PREVENTING  INJURY  THEREFROM. 

[Printed  in  House  Ex.  Doo8.  Nos.  118  and  163,  Fifty-second  Congress,  first  sesHion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  JD.  C,  February  i,  189J2. 

SlB :  I  have  the  honor  to  submit  herewith  copies  of  reports,  dated 
I)ei*einber  2, 1890,  and  January  18,  1892,  respectively,  upon  preliminary 
Examination  and  survey  of  "Clarendon  and  the  Lower  White  Kiver,  Ar- 
kansas, to  determine  the  effect  of  backwater  from  the  Mississippi  River 
and  its  cause,  and  the  means  and  cost  of  preventing  injury  therefrom," 

H^Q  92 107 
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■4  made  by  Capt.  H.  S.  Taber,  Corps  of  Engineers,  in  compliance  withjiro- 
visions  of  river  and  harbor  act  approved  September  19, 1890. 

Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer,  South- 
west Division,  reports  that  the  construction  of  levees  along  the  Missis- 
sippi Eiver  below  Helena,  Ark.,  will  prevent,  as  far  as  is  practicable, 
injurious  effects  of  the  Mississippi  Elver  backwater  on  the  White 
Eiver. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Engineer^, 
Hon.  S.  B.  Elkins, 

Secretary  of  War. 


preliminary  examination  at  clarendon  and  the  lower  wmie 
river,  arkansas,  to  determine  the  effect  of  backwatkr 
from  the  mississippi  river  and  its  cause,  and  the  meahs 
and  cost  of  preventing  injury  therefrom. 

United  States  Engineer  Office, 

Little  Rocky  Ark.y  December  2, 1890. 

General  :  In  accordance  with  the  requirements  of  a  letter  dat«d 
Office  Chief  of  Engineers,  Washington,  D.  C,  September  20,  1890, 1 
have  the  honor  to  report  that  the  preliminary  examinations  called  for 
therein  have  been  made.    •    •    • 

The  situation  at  Clarendon  can  only  be  determined  by  a  most  care- 
ful study.  Have  visited  the  locality  in  person.  Have  had  gauges,  snch 
as  I  have,  plotted  carefully,  and  a  careful  reconnoissance  has  b^nmade 
of  the  vicinity  by  a  competent  assistant  engineer,  and  there  are  not  data 
enough  to  settle  the  question  as  to  the  influence  of  the  backwater  from 
the  Mississippi  Eiver.  In  the  first  place  a  study  of  the  gauges  indi- 
cates errors  in  the  record  or  observation  as  the  plotted  gauges  show 
imx>ossible  anomalies.  This  is  a  serious  matter,  since  by  them  theqne^- 
tion  must  in  part  be  solved  as  follows:  With  a  height  of  crest  of  flood 
wave  at  Jacksonport  or  Newport,  and  a  given  height  of  crest  of  flood 
wave  in  the  Mississippi  Eiver  at  mouth  of  White  Eiver,  there  will  be  a 
certain  resultant  height  at  Clarendon  if  the  backwater  of  Mississippi 
Eiver  affects  this  gauge. 

Throwing  out  the  small  tributaries,  the  same  reading  of  gaage  at 
Jacksonport  should  give  the  same  reading  of  gauge  at  Clarendoo,  or 
practically  so;  if  that  gauge  is  unafiected  by  the  Mississippi  Biver 
backwater,  etc.,  clearly  then  accurate  gauges  are  very  important. 
Next,  an  accurate  line  of  levels  extends  from  Helena  to  the  moath  of 
White  Eiver  upon  the  Mississippi  Eiver,  and  another  accurate  line  ^" 
tends  up  White  Eiver  to  Clarendon.  These  show  that  with  extreo^ 
low  water  in  the  White  and  extreme  high  water  in  the  3£issis8ippi»  • 
very  improbable  combination,  the  water  of  the  Mississippi  would  not 
back  up  the  White  Eiver  nearer  than  50  miles  of  Clarendon.  Reliable 
information  shows  that  the  Mississippi  Eiver  flood  goes  over  bank 
below  Helena  (see  blue  i)rint*),  proceeds  across  the  country,  present- 
ing a  wall  of  water  to  the  flood  of  the  White  Eiver.  Just  the  heigbtw 
this  wall,  just  where  it  extends,  is  of  vast  importance  in  the  solution  of 
these  questions,  and  these  data  can  only  be  had  by  a  careftd  instru- 

*  Not  printed. 
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mental  8nr\'ey  with  an  accurate  line  of  levels  sufficiently  widely  ex- 
tended to  give  an  idea  of  where  tlie  waters  of  the  White  meet  those  of 
the  Mississippi  in  the  mutual  overflow.  What  precedes  indicates  that 
gauge  reading  and  survey  will  be  necessary. 

The  gauge-reading  should  extend  over  at  least  one  year  and  will  re- 
quire to  observe  one  at  Jacksonport  and  the  other  at  Clarendon.  This 
is  probably  all  the  time  that  can  be  spared,  and  may  give  data  with 
which  to  correct  the  more  extended  observations.  A  longer  period 
would  be  more  satisfactory.  The  survey  will  require  about  a  month's 
work.    The  cost  wiU  be  about  as  foUows,  viz :  For  the  gauges :  * 

Two  obdervera,  at  $35  per  month,  each,  for  one  year $840 

Stationery  and  incidentals .* 60 

900 

Survey  {transalluvial)  from  Old  Toicn  to  St.  Charles j  and  oth^'  surveys  for  the  purpose  of 

determining  the  topography  of  the  vicinity . 

One  assistant  engineer  in  charge,  at '. .V  $150 

One  assistant  engineer  (transitman) 100 

One  assistant  engineer  (leveler) 100 

Two  chainmen,  at  $40 80 

One  rodman,  at  $40 40 

Four  axmen,  at  $25  each 100 

One  flagman,  at  $30 30 

600 

One  cook 40 

One  team  and  teamster 75 

715 

Two  tents  and  flies,  14  by  16,  $35 70 

Twenty-four  pair  blankets 80 

Camp  equipage,  cooking  stove 50 

One  month's  provisions 125 

1,040 

Instruments  on  hand,  T.  and  Ij 275 

Stationery  on  hand 10 

1,325 

Gange  observers 900 

Contingencies .' 275 

Total , 2,500 

I  have  the  honor  therefore  to  respectfully  recommend  that  the  gauges 
be  kept  and  the  survey  made*  at  the  above  cost,  as  the  interests  involved 
fully  warrant  such  an  outlay;  and  again,  the  value  to  both  the  White 
^nd  Mi8sis8ii>pi  River  improvement  works  of  the  information  gained 
^^ould  fiiUy  warrant  it,  aside  from  any  purely  local  interests.  The  ac- 
companying hydrographs*  will  explain  themselves. 

The  present  commerce  is  24,379  tons  at  this  locality  and  is  steadily 
:ixicrea8ing,  keeping  i)ace  with  the  general  tendency  of  increase  through- 
out the  State. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

H.  S.  Taber, 
Captain^  Coj^ps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  UngineerHj  V.  S,  A, 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engi- 
^icer,  Southwest  Division.) 

•  Not  printed. 
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[Fourth  indomenient.] 

TJ.  S.  Engineer  Office, 
Little  Rockj  Ark.j  December  27^  1890, 

Eespectftilly  returned  to  the  Chief  of  Engineers  (through  the  Division 
Engineer). 

•  •••••• 

In  my  opinion    •    •    •    the  locality  is  worthy  of  improvement. 

•  •  '     •  •  •  •  • 

H.  S.  Taber, 
Captain^  Corps  of  Engintm* 

[Fifth  iJidorBement.] 

U.  S.  Engineer  Office, 

Southwest  Division, 
Ife^  York,  December  30^  1890, 

Eespectfully  returned  to  the  Chief  of  Engineers. 

•  •••••• 

I  am  of  opinion  that  the  lower  White  Eiver  from  Clarendon  down  \a 
worthy  of  improvement. 

C.  B.  COMSTOCK, 

Colonel  of  Engineers^ 
Bvt.  Brig,  Oen.,  U.  8.  A.,  Division  Engii^eer. 


survey  at  clarendon  and  the  lower  white  river,  arkansas,  to 
determine  the  effect  of  backwater  from  the  mississippi 
river  and  its  cause,  and  the  means  and  cost  of  prbvkxtog 
injury  therefrom. 

United  States  Engineer  Office, 

Little  Rocky  Ark.,  January  18j  1892, 

General:  In  accordance  with  the  requirement*  of  letters  dated 
Office  Chief  of  Engineers,  U.  S.  Army,  Washington,  D.  C,  September 
20,  1890,  and  January  2, 1891, 1  have  the  honor  to  submit  the  foUowiog 
report  respecting  the  survey  at  Clarendon  and  the  lower  White  Kim, 
with  a  view  to  determining  the  efi'ect  of  backwater  from  the  Mississippi 
Eiver  and  its  cause,  and  the  means  and  cost  of  preventing  injnry 
therefrom.    In  the  provisions  of  the  first-mentioned  letter,  I,  in  company 
with  an  assistant,  visited  the  locality  and  established  a  number  of  fe<*^J 
and  in  establishing  these  facts,  certain  questions  arose  for  settlement, 
which  could  only  be  settled  by  a  survey.    The  facts  may  be  briefly  s^J"' 
marized  as  follows: 

(1)  Until  quite  recently,  the  town  of  Clarendon  has  been  entirdy 
above  overflow,  or  nearly  so. 

(2)  That  of  late  years  it  has  been  overflowed,  or  portions  of  %  ^^  * 
depth  of  over  2  feet,  seriously  interfering  with  business,  causnig  g^ 
apprehension  on  the  part  of  the  iTihabitants,  great  deterioration  iii  vs^^^ 
of  property,  threatening  the  commercial  interests  representing  ^'^\^ 
25,000  tons  of  freight  antiually,  which  is  received  and  delivered  at  t^^  .^ 
pointj  to  which  may  be  added  a  third  apparent  fact,  this  overflow  iJ*^ 
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occurred  since  the  giving  way  of  the  levees  below  Helena,  on  the  Missis- 
sil)I)i  River  between  Helena  and  the  mouth  of  the  White  River. 
The  questions  that  aiose  were: 

(1)  How  near  doe^  high  water  in  the  Mississippi  River  back  up  the 
White  River  towards  Clarendon ;  t.  e.,  how  far  it  would  do  so  if  it  simply 
came  in  at  the  mouth  of  the  White  Riv^r? 

(2)  How  much  water  comes  across  the  country  between  Helena  and 
the  mouth  of  the  White  River  and  what  effect,  if  any,  would  this  have 
upon  the  backing  up  of  the  waters  of  the  White  River  and  increasing 
the  flood  at  Clarendon  ? 

(3)  If  the  levees  were  all  in  repair  from  Helena  to  the  mouth  of  the 
White  River,  would  the  height  of  the  flood  at  Clarendon  be  reduced  to 
the  old-time  limit? 

Having  a  survey  of  the  Mississippi  and  of  the  White  River,  the  first 
question  was  readily  answered,  i.  c,  in  a  theoretical  way.  Practically 
it  would  not  be  possible  to  eliminate  the  water  coming  across  the 
country  from  the  Mississippi;  but,  supposing  that  any  such  water  could 
come  across  the  country,  and  the  White  River  be*  at  extreme  low  water 
and  the  Mississippi  at  extreme  high  water,  the  water  of  the  Mississippi 
would  flow  back  up  the  White  River  to  within  60  miles  of  Clarendon. 
It  was  apparent  that  the  other  questions  could  only  be  answered  by 
Fanning  a  number  of  lines  of  levels  and  to  thoroughly  investigate  the 
whole  matter. 

It  was  estimated  in  my  letter  of  December  2, 1890,  that  $2,500  would 
be  expended  in  gauge  observations  and  in  a  survey.  The  letter  referred 
to  herein  from  your  office,  dated  January  2, 1891,  informs  me  that  the 
amount  available  for  eac^h  locality  for  survey,  in  the  river  and  harbor 
act  approved  September  19, 1890,  really  should  not  exceed  $500,  but 
that  $1,000  was  allotted  for  the  above  work.  Accordingly  1  waited 
until  the  leaves  were  off  the  trees  and  the  water  was  low,  and,  equipping 
a  party  as  cheaply  as  possible,  succeeded  in  running  one  line  of  levels 
from  St.  Charles  to  Old  Town,  as  indicated  on  the  tracing  sent  herewith. 
This  does  not  give  as  much  data  as  ought  to  be  had  in  regard  to  the 
question,  but  settles  one  point,  however,  and  that  is,  that  water  making 
in  at  Helena  and  below  would  flow  across  the  country  and  strike  the 
White  River  channel  at  about  a  point  50  miles  below  Clarendon,  where 
the  water  backing  up  from  the  mouth  of  White  River  would  extend.  It 
does  not  enable  me  to  say  definitely  what  volume  of  water  will  meet  this 
from  other  points  below,  nor  can  as  good  an  idea  as  was  desirable  be 
formed  of  the  height  of  the  wall  of  waters  proceeding  across  the  coun- 
try, as  there  are  numerous  ridges  that  will  undoubtedly  cut  off  some. 

There  are  several  hydrographs  *  submitted  herewith  of  the  White 
Itiver  and  the  Mississippi.  These  show  that  the  marked  rises  at 
Clarendon  are  apparently  effected  by  the  rises  near  the  headwaters  of 
tjlie  White  River.  The  problem  is  too  delicate  to  be  solved  without 
more  data.  Different  opinions  might  prevail  as  to  the  effect  of  this 
-water,  but  with  the  data  secured  a&eady  in  hand  I  do  not  see  anything 
to  warrant  any  very  positive  declarations  one  way  or  the  other.  With 
the  repairs  that  are  now  going  on,  or  have  been  going  on,  at  the  levees 
below  Helena,  it  is  possible  that  a  practical  solution  of  the  problem 
J»ay  be  had  very  soon  by  conditions  being  made  the  same  in  the  Mis- 
sissippi River  as  they  were  several  years  ago,  and  if  this  condition  is 
iikoly  to  be  met  within  the  ensuing  year,  I  should  be  in  favor  of  letting 

— ^ — ■ — war    ^— ^^^M-  _ " 

*Not  printed. 
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the  whole  matter  rest  where  it  is  until  the  levees  were  so  repaired.  If  it 
Is  not  deemed  advisable  to  wait  for  this  practical  solution,  then  I  feel 
that  the  only  thing  to  be  done  is  to  continue  the  survey  and  secure  the 
necessary  data.  I  believe,  from  the  study  given  the  matter  and  conyer. 
sations  had  with  citizens,  that  if  the  levees  are  all  put  in  good  condition 
below  Helena,  on  the  Arkansas  side,  that  this  will  put  an  end  to  the 
difficulty. 

Even  with  additional  expenditure  for  survey  it  is  by  no  meiins  cer- 
tain that  even  then  anything  like  an  accurate  estimate  could  be  given 
of  the  effect  of  the  Mississippi  River  on  the  White  River  at  Clarendon, 
It  is  a  well-known  fact  that  rivers  having  no  greater  fsdl  to  the  mile  than 
the  White  River  are  affected  many  miles  up  to  an  appreciable  degree 
by  the  floods  of  the  rivers  into  which  they  flow,  and  there  is  no  donbt 
but  that  with  the  Mississippi  River  low  and  a  flood  in  the  White  Biyer 
(an  unusual  combination)  the  White  River  would  empty  itself  mnch  * 
more  rapidly  than  when  the  Mississippi  River  is  up;  but  to  show 
graphically  or  demonstrate  accurately  that  the  waters  of  the  Missis- 
sippi would  affect  the  White  River  so  many  feet  is  not  an  easy  problem. 

The  situation  at  Clarendon  is  serious,  and  the  amount  of  commerce, 
amounting  to  about  25,000  tons  of  merchandise,  warrants  the  careful 
consideration  of  this  entire  matter;  and  any  outlay  to  secure  farther 
data  would  be  of  no  loss  to  the  country  generally,  whether  it  effected 
anything  for  Clarendon  or  not,  because  it  will  give  data  in  regard  to 
the  country  lying  between  the  Mississippi  River  and  the  White  River 
that  will  be  very  useful  in  the  future  projects  for  the  improvement  of 
the  two  rivers,  and  worth  all  that  it  costs  to  secure  data  of  these  two 
rivers,  to  say  nothing  about  the  town  of  Clarendon.  I  would  recom- 
mend, therefore,  one  of  two  things:  That  all  further  consideration  of 
the  matter  be  suspended  until  the  effects  of  completing  the  levees  be- 
low Helena  can  be  seen;  or  else,  that  a  further  aJlotment  of  $1,500  be 
made  to  complete  the  levels  necessary  for  a  thorough  study  of  the  mat- 
ter. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

H.  8.  Taber, 
Captain  of  Engineert, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A, 

(Through  Col.  C.  B.  Comstock,  Coips  of  Engineers,  Division  Engi- 
neer.  Southwest  Division.) 

Postscript. — ^The  tracings  *  sent  herewith  speak  for  themselres  of 
the  study  that  has  been  given  this  matter,  and  render  unnecessary  anj 
elaboration  in  the  way  of  a  memoir. 

The  device  for  showing  the  combined  effects  of  the  waters  of  the  two 
rivers  is  very  largely  due  to  Mr.  J.  R.  Van  Frank,  my  assistant  engi- 
neer. 

Lest  I  should  not  have  made  myself  plain,  I  add  here  that  it  is  my 
opinion  that  the  Mississippi  water  does  affect  the  height  of  the  water  at 
Clarendon.    How  much  it  affects  it,  however,  is  a  problem  that  remains 
unsolved. 
H.  8.  T. 

*  Not  printed. 


^ 
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[First  iudorsemcut.] 

U.  S.  Engineer  Office, 
Southwest  Division, 
Netc  YorJcy  January  29^  1892. 

Itespectfally  forwarded  to  the  Chief  of  Engineers. 

As  the  perfect  leveeing  of  the  Mississippi  Eiver  below  Helena  will 
present  injurious  effects  of  Mississippi  backwater  on  the  White  Eiver,  as 
far  as  is  practicable,  further  surveys  in  the  vicinity  of  the  White  Eiver 
are  not  deemed  necessary. 

C.  B.  COMSTOCK, 

Colonel  of  UngineerSj 
Bvt  Brig,  Gen.,  U.  8.  A.,  I>ivision  Engineer, 


EBPOBTS  SUBMITTED  IN  COMPLIANCE  WITH  RESOLUTION  OF  HOUSE 

OF  REPRESENTATIVES  OF  MARCH  4,  1892. 

[Printed  tn  House  Ex.  Doc.  Np.  163,  Fifty-seoond  CongreaB,  first  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtony  D.  C,  March  9j  1892. 

Sir  :  I  have  the  honor  to  acknowledge  the  reference  to  this  office  of 
resolution  of  the  United  States  House  of  Representatives  of  the  4th  in- 
stant, as  follows : 

Resolved,  That  the  Secretary  of  War  he,  and  he  is  hereby,  requested  to  famish 
the  House  of  Representatives,  at  the  earliest  day  practicable,  such  information  as 
he  may  have  in  regard  to  the  effect  of  backwater  from  the  Mississippi  River  and  its 
cause,  and  the  means  and  cost  of  preventing  injury  therefrom^  at  Clarendon  and  the 
Lower  Whit«  River,  Arkansas,  as  directed  in  the  ^*  act  making  appropriations  for 
the  improvements  of  rivers  and  harbors,  and  for  other  purposes,"  approved  Septem- 
ber 19,  1890. 

In  reply  thereto  I  beg  to  invite  attention  to  the  report  by  this  office, 
under  date  of  February  1, 1892,  on  the  examination  and  survey  of  Clar- 
endon and  Lower  White  River,  Arkansas,  made  by  Gapt.  H.  8.  Taber, 
Corps  of  Engineers,  to  comply  with  a  requirement  of  the  river  and  har- 
bor act  of  September  19, 1890,  and  published  as  House  Ex.  Doc.  No. 
•118,  present  session  of  Congress,  a  copy  of  which  is  herewith.  In  the 
report  referred  to  the  opinion  is  expressed  by  Col.  C.  B.  Comstock,  Corps 
of  Engineers,  the  division  engineer,  that  the  construction  of  levees  along 
the  Mississippi  River  below  Helena,  Ark.,  will  prevent,  as  far  as  prac- 
ticable, injurious  eff'ects  of  Mississippi  River  backwater  on  the  White 
River. 

Accordingly,  with  the  view  to  obtaining  the  further  information  called 
for  by  the  resolution  under  consideration.  Colonel  Comstock  was  directed 
to  furnish  an  estimate  of  the  cost  of  constructing  these  levees.  This 
estimate  he  submitted  in  report  of  the  7th  instant,  a  copy  of  which  is 
herewith. 

Col.  Comstock  states  that  only  an  approximate  estimate  of  the  cost 
can  be  given  on  account  of  the  uncert^iinty  as  to  the  increase  in  flood 
heights  which  will  arise  from  confining  floods  to  the  main  river.  He 
gives  the  approximate  estimate  of  the  cost  of  constructing  sufficient 
levees  along  the  Mississippi  River  from  Helena  to  the  White  River,  as 
follows:  5,100,000  cubic  yards  of  levee,  at  22  cents  per  cubic  yard, 
$1,100,000.    I  concur  in  the  views  of  Col.  Comstock,  and  beg  to  say 
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that  the  reports  herein  referred  to  and  accompanying  this  letter  con- 
tain all  the  information  in  this  office  regarding  the  subject-matter  ot 
the  resolution. 
The  resolution  is  herewith  returned. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Oefi.y  Chief  of  Ungineen, 
Hon.  8.  B.  Elkins, 

Secretary  of  War. 


report  of  col.  c.  b.  comstook,  corps  op  ungineebs. 

United  States  Engineer  Officb, 

Mw  York  Cityy  March  7, 1892. 

Oeneral:  In  reply  to  your  letter  of  March  5, 1892, 1  have  the  honor 
to  state  that  only  an  approximate  estimate  of  the  cost  of  sufficient 
levees  along  the  Mississippi  Eiver  from  Helena  to  the  White  Biver  can 
be  given  on  account  of  the  uncertainty  as  to  the  increase  in  flood  heights 
which  will  arise  from  confining  floods  to  the  main  river. 

An  approximate  estimate  is  5,100,000  cubic  yards  of  levee  at  22 
cents,  $1,100,000. 

The  annual  cost  of  maintenance  of  these  levees  would  be  small  if 
they  were  everywhere  so  far  back  from  the  river  as  to  be  safe  from 
caving  for  fifty  years,  probably  not  more  than  1  or  2  per  cent. 

If  built  near  caving  bends  this  cost  of  maintenance  will  be  largely 
increased,  by  what  amount  qan  not  be  foreseen,  as  it  depends  on  the 
unknown  changes  which  may  occur  in  the  position  and  form  of  the 
river,  and  which  may  cause  levees  to  cave  into  it. 
Very  respectfully,  your  obedient  servant, 

C.  B.  Comstock, 
Colonel  of  Engineers,  BvU  Brig.  Oen.^  U.  8.  A. 
Brig.  Gen.  Thomas  L.' Casey, 

Chief  of  Ungi'neerSy  U.  8.  A. 


APPENDIX  X. 


REMOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIVER;  IMPROVE- 
MENT  OF  MISSISSIPPI  RIVER  BETWEEN  OHIO  AND  ILLINOIS  RIVERS. 
OF  HARBOR  AT  ST.  LOUIS,  OF  OSAGE  AND  GASCONADE  RIVERS,  MIS- 
SOURI, AND  OF  KASKASKIA  RIVER,  ILLINOIS. 


REPORT  O^  MAJOR  A.  M.  MILLER,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE. FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1892,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Removing  snags  and  wrecks  from  Mis- 

*sis8ippi  River. 

2.  Mississippi   River  between  the  Ohio 

and  Illinois  rivers. 


3.  Harbor  at  St.  Lonis,  Missouri. 

4.  Gasconade  River,  Missouri. 

5.  Osage  River,  Missouri. 

6.  KasKaskia  River,  Illinois. 


United  States  Engineer  Office, 

St.  Louis,  Mo.,  July  9, 1892. 

GENERAL:  I  have  the  honor  to  forward  herewith  annual  reports  for 
the  fiscal  year  ending  June  30,  1892,  for  the  works  in  my  charge. 
Very  respectfully,  your  obedient  servant, 

A.  M.  Miller, 
Major,  Corps  of  Engineer's. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 


X  I. 

REMOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIVER. 

The  work  for  the  fiscal  year  consisted  in  the  removal  of  snags,  logs, 
and  leaning  treesibetween  the  mouth  of  the  Missouri  River  and  Natchez, 
Miss. 

The  river  was  divided  into  two  districts,  the  first  extending  from  the 
month  of  the  Missouri  River  to  Memphis,  Tenn.,  and  tbe  second  from 
Memphis,  Tenn.,  to  Natchez,  Miss.  The  snag  boat  R.  O.  Wright  was 
assigned  to  work  in  the  first  district,  and  the  snag  boat  J.  N.  Macomb 
to  the  second  district.  . 
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The  Wright  began  work  on  August  1,  1891,  and  worked  continuously 
until  February  29,  1892;  the  Maeomh  began  work  on  August  15, 1891, 
and  remained  in  commission  until  March  15, 1892. 

The  work  accomplished  by  the  snag  boats  is  given  in  the  following 
table: 


Name  of  snag  boat. 


H.  G.  Wright 
J.  N.  Macomb 

Total.. 


Snags 
pallia. 


Trees 
cat. 


1,633  I  11.532 
1,756  ;    9,039 


3,3»  ,  20,571 


Drift 
pH«8re- 
moTod. 


nm. 


20 
10 


5,in 

7,lO 


80      U,0O 


The  boilers  ordered  for  the  Macomb  during  the  previous  ^scal  year 
were  received  and  placed  in  x>osition  on  the  ^at;  a  new  butting  beam 
was  also  placed  on  the  Maeomh.  Other  repairs  were  made  to  both 
boats  and  they  are  now  ready  to  be  put  in  commission  as  soon  as  the 
needs  of  commerce  may  require. 

The  work  accomplished  by  the  snag  boats  is  of  great  benefit  tot.  the 
navigation  of  the  river,  formerly  the  wrecking  of  steamboats  by  running 
on  snags  was  of  frequent  occurrence,  but  since  the  snag  boats  have  been 
at  work  it  is  almost  unheard  of. 

An  annual  appropriation  having  been  made  for  this  work  of  an 
amount  not  to  exceed  $100,000,  the  snag  boats  will  be  put  in  commission 
and  will  patrol  the  river  whenever  necessary,  and  will  keep  the  channel 
clear  of  obstructions. 

The  amount  expended  on  this  work  during  the  fiscal  year  ending 
June  30, 1892,  was  $98,250.  A  detailed  statement  of  the  expenditures 
is  given  in  the  accompanying  tables  Nos.  1  and  2 : 

Money  statement. 

Amount  drawn  under  section  7,  act  of  Angnst  11.  1888 $98, 250. 00 

June  30, 1892,  amount  expended  during  fiscal  year 9S,  250.  OD 

July  1, 1892,  amount  available  for  fiscal  year  1892-'93 100, 000.00 


Table  No.  1. — Detailed  etatement  of  expenditures  made  in  connection  tcith  the  work  of 
removing  ohatructione  in  Mississippi  River  during  fiscal  year  1892,  as  required  by  seeUom 
7  of  the  river  and  harbor  act  of  August  12,  1888, 


Quarter.  iVuncher. 


First  ... 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


Hired  men 
do 

Suudrv  persons 

Ewalrf  Iron  Co 

J.  D.  Lawnin v 

K.  O.  Nelson  Munufucturing  Co 

Fulton  Iron  Works 

Anchor  Line  Store 

David  Nicholson 

St  Louis  Refrigerator  and  Wooden  Gutter  Co 

John  J.  Ganahl  Lumber  Co 

Charles  MDler 

St.  Louis,  Iron  Mountain  Sc  Southern  Rwy.  Co 

James  Rees 

J.  Keunard  &.  Sons  Carpet  Co 

Hired  men 


For  what  paid. 


AmoonL 


Services 

do 

Subsistence  ntoren.. 

Supplies 

Repairing  caliius  . . . 

Outfit 

Castings 

Supplies 

Subsistence, etc  ...*. 

Lumber 

do 

Smokestack 

Commutation  ticket 

Boilers 

I>inoieam' 

Services 


$1, 
i.a«.» 

214.5* 
42.  M 

83.  M 

11.9* 

CIS 

443.  S4 

12.  M 

sen 

12.S 
50.71 
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Table  No.  1. — Detailed  atalament  of  expenditures  made  in  conneciioH  with  the  work  of 
removing  ohairuciians  in  Missisaippi  Biver,  etc. — Continued. 


Qaarte 


r. 


First 


Voucher. 


17 
18 
10 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
04 
65 
60 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 


To  whom  ]Miid. 


Hired  men 

do 

Sundry  persoDS 

J.  1>.  Lawnin 

W.  J.  Johnaton 

Stb  Loals  Kefrieerator and  Wo4Nlen  Gutter  Co 

K.  O.  Kelson  Manufacturing  Co 

The  W.  A.  BonHack.Luniber  c:o 

Anchor  Line  Ston*  .* 

Commercial  Printing  Co 

Buxton  &  Skinner  Stationary  Co 

HuBe  6c  Loom  is  Ice  and  Transportation  Co. . . 

Gust.  Bischoff 

Simmons  Hardware  Co 

Ewald  Iron  Co 

Van  Nort  Bros 


Broderick  &  Bascom  Rope  Co  . 

G.  E.  Meissner 

Pat.  Norton 

Francis  Whittaker  Sc  Sons 

Chris.  Sharp  Comnii  ssion  Co  . . 

Scbarff.  Beniheimer  Sc  V.o 

Goddard-Peck  Grocer  Co 

Greeley- Bnmham  Grocer  Co. . . 

Ezra  n.  Linley 

Medart  Patent  Pulley  Co 

Peterson  &  Homes 

J.  D.  Street  4&  Co 

Chas.  W.  Barstow 

Western  Coal  &  Tow  Co 

The  W.  A.  Bonsack  Lumber  Co 

Pace  &  Tolkacz 

St.  Lonis  post-ofiBce ,  - . . 

Patldock-Hawley  Iron  Co 

M.M.Buck&Co' 

Ewald  Iron  Co 

Fulton  Iron  "Works 

P.  P.  Manion  Blacksmith  and 

Wm.  Barr  Dry  Goods  C^o 

K.  O.  Nelson  Manufacturing  Co  . . 

Charles  Miller ". 

Theo.  H.  Teckenbrock 

Gust.  Bischoff 

Matt.  Monaghan  &  Co 

G.  Traub  &^  Co 

Samuel  Cupples  Wo<Hlenware  Co 

Moffit-West  Drug  Co 

Anchor  Line  Store 

do 

James  Ward  &,  Son 

Goodyear  Kubbcr  Ca 

Pittoburg  Coal  Co 

Cairo  CMty  Coal  Co 

James  A.  Tappan 

Matt.  Monagnan  &  Co 

Excelsior  ^lanufacturing  Co 

James  Smith 

St.  Louis  Stamping  Co 

Chas.  E.  Butler 

Sundry  persons 

do 

Hired  men 

do 

do  ..., 

do 

do 

Standard  Stiuuping  Co 

PitUburg  Coal  Co 

Sundry  persons 

J.  A.  Bailey «fe  Co  

E.  A.  Hitchcock,  recoiver 

Peatross,  Cameron  &  Co 

David  Nicholson 

Henry  A.  Koettker 

Elwcll  4:  Wonl 

Tbos.  J.  Connor 

Fulton  Iron  Works 

A.  G.  Braucr 

James  Wanl  St.  S<ui 

Simmons  Hardware  Co 


Wrecking  Co. 


For  what  paid. 


Services  

do 

Subsistence  stores 

Repairs  and  lumber 

Plumbing,  etc 

Lumber 

Outfit  etc.. 

Lumber 

Outfit  and  suppMea 

Stationery 

do 

Ice 

Subsistence 

Outfit 

Iron 

Putting  np  elect  nc-light 
plant. 

Supplies 

Subsistence 

Brick  work 

Salt  meats,  ete 

Subsistence 

do 

do 

do 

Steel 

Pulleys 

Outfit 

Supplies 

Paints  and  oils 

Coal,  etc 

Lumber 

Outfit  and  repsi  rs 

Postage  stamps 

Iron,  etc 

Outfit  and  supplies 

Iron 

Castings,  et« 

Whistle  valve 

Dry  goods 

Steam  fittings , 

Puttine  up  boilfrs,  etc . . 

Subsistence 

do 

do 

do 

Outfit 

Drugs 

Outfit  and  supiilies 

do 

do 

do 

Coal 

do 

do 

Subsistence 

Stove  castings 

Services 

Outfit 

Locust  timber 

Subsistence 

do 

Services .  -' 

do 

: do 

do 

do 

Outfit 

Coal 

Subsistence,  etc 

Ontfit.etc 

Coal 

do 

Subsistence,  etc 

do 

do 

Covering  boiler»,  etc 

Castings 

St<»vc  cast  ingH 

Outfit  and  supplies 

do 


Amount. 


$1,499.36 

1, 379. 66 

39.38 

343.08 

100.69 

179. 79 

255.45 

111.  87 

184.18 

•      12,75 

22.87 

64.95 

562.52 

1.70 

22.14 

309.05 

2.66 

10.40 

31.50 

368.30 

5.00 

538.54 

147. 66 

159. 57 

21.52 

11.45 

35.40 

12.70 

65.53 

321.25 

98.35 

325.30 

3.50 

100.83 

73.40 

72.61 

251.42 

8.00 

159.95 

45.48 

1, 321. 32 

6.02 

397.54 

60.43 

56.40 

12.75 

60.26 

308.40 

488.67 

218.  79 

22.90 

283.99 

160.70 

140.00 

139.70 

12.60 

55.00 

50.38 

23.00 

93.05 

9.75 

403.00 

1. 817.  83 

365.83 

1,647.16 

310. 97 

23.63 

220.00 

54.24 

5.50 

180.88 

200.00 

171. 79 

72. 15 

32.98 

213. 15 

189.02 

5.10 

138. 10 

65.84 
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Qaarter. 


First. 


Secoml. 


Voucher. 


98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

IIR 

119 

120 

121 

122 

123 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

84 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 


To  whom  paid. 


Simmons  Hard vrare  Co 

N.  O.  Kelson  Manufactariug  Co 

Branch-Crookea  Saw  Co 

Simmons  Hardware  Co 

Consolidated  Coal  Go.  of  St.  Louis 

St  Louis  Art  Co 

J.  Kennard  &  Sons  Carpet  Co 

Peterson  &.  Homes 

Parker,  Bitter,  Nicholls  Stationery  Co ... . 

Revere  Rubber  Co 

W.  J.  Johnston 

Huse  A,  Loomis  Ice  and  Tranportatiou  Co 

James  Sweney  Sc  Son 

Samuel  F.  Myerson 

Hired  men 

James  Smith 

Sundry  jterbons 

do 

Hatt.  Monaghan  &Co 

Pi  ttsbur  g  CoalCo 

Consolidated  Coal  Co.  of  St.  Louis 

Bryden  Coal  and  Coke  Co 

Elwell&Ward 

Ewaidlron  Co 

A.  S.  Aloe  &  Co 

M.M.Bnck&Co 

G.Traub&Co 

Hired  men 

do 

do 

......do 

James  A.  Tappan 

Matt.  Monaglian  &  Co 

Sundry  persons 

Gnat.  Bischoff 

C harlos  Miller 

B.  A.  Hitchcock,  receiver 

G.  W.  Fisher  &  Bro 

Hired  men 

do 

do 

do 

do 

MiO.  A.M. Miller 

James  Smith 

Sundry  persons 

do 

do 

P.W.MulvihiU 

bt.  Louis  and  New  Orleans  Anchor  Line . . 

£.  A.  Hitchcock^  receiTer 

C.Pichetto 

H.  M.  Ehrmann  Sc  Bros 

Matt.  Monaghan  &  Co 

Joseph  Hirsch 

The  Oliver-Finnie  Grocer  Co , 

Pittsburg  Coal  Co 

Peatross,  Cameron  4k  Co 

Peatross,  Cameron  &  Co 

Cairo  City  Coal  Co 

.do... 

Bryden  Coal  and  Coke  Co 

Chas.  W.  Barstow 

J.  D.  Streett  &  Co 

Goodyear  Rubber  Co 

Peterson  &  Homes 

Branoh-Crookes  Saw  Co 

Anchor  Line  Store 

James  Ward  A.  Son 

Huse  Sc  Loomis,  Ice  Transportat  ion  Co — 

Fink  &,  Nasse 

Elwell&  Ward 

Scharf,  Bemheimer  &  Co 

Francis  Whittaker  Sl  Sons 

Goddard-Peck  Grocer  Co 

David  Nicholson 

Van  Nort  Bros 

Simmons  Hardware  Co 

The  W.  A.  Bonsaok  Lumber  Co 

M.M.Bttck&Co 


For  what  paid.         i  AmooDi 


Outfit  and  supplies . 

Steam  fittings 

Saws 

Hardware 

Coal 

Mirror 

Carpet  and  matting. 

Crockery 

Logbook 

Hoae 

Repairs 

Ice 

Repairs 

Blank  forms 

Sorices 

do 

Subsistence 

Fud 

Subsistence 

Coal 

do 

do 

Subsistence 

Iron 

Outfit,  etc 

Tiller  rope 

Snbaistenoe 

Senrioes 

do 

do..... 

do 

Coal 

Subsistence 

do 

do 

Repairs 

Coal 

Outfit,  etc 

Services 

do : 


|I7.» 
116 

1» 

8.50 
175 

3.;s 

75.« 

6c  75 

CSLOl 

».» 

5.W 

5sa.oo 

56. 00 

G.S 

34.70 

153.08 

3».04 

63.00 

45.17 

21.50 

15.06 

1L15 

50.10 

tLti 

1,7910 

45LC 

1,7%.  SO 

3S7.se 

140.00 
117.« 
2ia07 

&S0 

48.75 

9l75 


,» do 

do -.-. 

do 

Mileage 

Services 

Subsistence 

do 

do 

Supplies 

Freight  cliargcs 

Coal 

Subsistence 

do 


.do 

.do 

do 


Coal 

do 

Coal 

do 

do 

do 

Oil 

Machin**  wiiien  — 

Rubber  boots 

Crockery  

Saws 

Outfit  and  supplies 

Supplies 

Ice 

Sabsisteuce 

do 

do 

do 

do 

do..... 

Carbon  brushes  — 
Outfit  and  supplies 

Lumber 

Supplies 


VTOtOD 

405.00 

1.818^00 

mot 

4&« 
5&00 

Ilia 

5&N 

7l» 

190 

l» 

f7.» 

I01.5S 

4i» 

3K3a 

TlU 

20li« 
59100 

307.10 
15100 

l»-i 


i»-' 

7»- 


1» 
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ter. 


la.. 


d.. 


Voucher. 


5i 
55 
56 
57 
S8 
59 

eo 

61 
02 
63 
64 
65 
66 
67 
68 
60 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

n 


To  whom  paid. 


Western  Stove  ManTg  Co 

Day  Rubber  Co 

Western  Coal  and  Tow  Co 

Greeley-finmhara  Grocer  Co 

GoBtBisoboff 

Ewald  Iron  Co 

A.  S.  Alee  &  Co 

Bevere  Rubber  Co 

Pittdbure  Coal  Co 

Alex.  H.  Stewart 

Hired  men 

Miyor  A.M. Miller 

H.C.  Wilson 

James  Smith 

Yicksbarg  and  Qreenyille  Packet  Co 

Joe  Newman 

C.G.Engle 

Sundry  persons 

The  Oliver-Finnie  Grocer  Co 

J.  H.  Coffin  &  Co 

Jacob  Walter 

Hired  men 

do 

do 

do 

Matt  Monaghaii  &.  Co 

do 

do 

Creo.Tranb&  Co 

Ban.  Shea  &  Co 

E.  A.  Hitchcock,  receiver 

Cairo  CMty  Coal  Co 

Pittsburg  Coal  Co 

do 

Joseph  Hirsch 

Valentine  Resch 

Western  Coal  and  Tow  Co 

Moffitt-Wost  Drug  Co 

The  W.  A.  Bonsack  LnmWr  Co 

Charles  Miller 

Rob't  D.  Patterson  Stationery  Cu 

ElweU&Ward 

James  Swsney  &  Co 

James  Ward  &  Son 

Simmons  Hardware  Co 

Gust.  Bischoflf 

Anchor  Line  Store 

Hnse  &  lioomis  Ice  and  TmnHpurtalitm  Co  . . 

Hired  men 

James  Smith 

Sundry  persons 

C.Picielto 

Natchez  Ice  Co 

Hired  men 

do 

do 

do 

Rob't  Armstrong 

Peatross,  Cameron  &  Co 

H.  M.  Ehrmann  &  Bros 

J.  Hirsch 

Matt.  Monagban  St'Co 

Jacob  widter.'. .  .*.*! 

Valentine  Resch 

The  Oliver-Finnie  Grocer  Co 

Cairo  Citv  Coal  Co 

G.Tnmb'&Co 

Pittsburg  Coal  Co 

do 

The  W.  A.  Bonsack  Lumber  C« 

Consolidated  Coal  Co.  of  St.  Louirt 

James  Ward  &,  Son 

Anchor  Line  Store 

Simmons  Hardware  Co 

Laflin  St,  Rand  Powder  Co 

Ewald  Iron  Co 

Paddock-Hawley  Iron  Co 

Wrought  Iron  Range  Co 

WMtero  StoD0  Mauuf Acturing  Co ,  t  1 1 . » .  r  r  •  • 


For  what  paid. 


Stove  fittings 

Hose 

Coal 

Subsistence 

do 

Iron  and  stf^l 

Drafting  material . . . 

Hose 

Coal 

Traveling  exjionHf  s . 

Services 

Mileage 

Traveling  expenacH . 

Services  

Freight  charges  — 

Drayage 

Subsistence 

do 

•  v-'.-do 

Outfit  and  supplies . 

Subsistence 

Services  

do 

do 

do 

Subsistence 

do 

do 

do 

Repairs 

Coal 

do 

do 

do 

Subsistenfee 

do 

Coal 

Medicines 

Lumber 

Sheet  iron  work  — 

Envelo])e8  — 

Subsistence. 

Steam  pipe 

Outfit  and  supplies  . 

do 

Subsistence 

Outfit  and  supplier . 

Ice 

Services  

do 

Subsistence  stores . . 

Subsistence 

do 

Services 

do 

do 

do 

do 

Coal 

Subsistence 

do 

do 

do 

do 

do 

do 

Coal 

Subsistence 

Coal 

do 

Lum))er 

Coal 

Supplies 

Outnt  and  supplies  . 

do 

Pom  (lor 

Iron 

do 

Stove,  etc 

Store^dftttings... 


Amount. 


21.35 
56.46 

174. 86 
37.41 

155.56 

38.22 

7.10 

75.00 

360.00 
33.90 

403.00 
98.88 
34.30 
55.00 
6.00 
3.0Q 
24.80 
47.54 

503.14 

190.02 

76.70 

1,783.50 

383.33 
1,791.33 

322. 17 

219.23 

127.03 
»i.81 
95.  76 
15.00 

146.25 

197.  76 
1, 052. 50 

615.00 
67.60 
'52.05' 

118. 99 

4.34 

96.08 

7.50 

n.35 

41.41 

344.85 

210. 01 
43.43 

121.36 
24.00 
12.78 

403.00 
55.00 
33.92 
67.90 
18.40 
1. 791. 58 

382.42 
1, 087. 00 

890.00 

150.00 

762.12 
20.20 

127.67 
81.43 

163.32 
34.44 
35.90 
43.13 

145.70 
69.04 

610.00 

390.00 
23.32 

126.00 

152.67 
78.17 
10.81 
20.00 

131.65 

*    32.00 

19.00 

80.30 
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Quarter. 


Third. 


Fourth 


Voucher. 


32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
40 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
7© 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
80 
00 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
1 
2 
3 
4 


To  whom  paid. 


The  Good  year  Rubber  Co 

Van  Nort'Broe 

Huse  &  I..oomi8  lee  and  Transportation  Co 

Gust.  Bischoft' 

Francis  Whittaker  &  Sons a 

Elwell&Ward 

Fink  &  Nasse 

David  Nicholson 

(roddard-Peck  Grocer  Co 

James  Smith 

Hire<l  men 

do 

do 

do 

do 

The  (31iver-Finnie  Groc4»r  (;o 

J.  H.  Coffin  &.  Ck) 

Lee  Bros.  &Co 

The  Livermore  Fouiulry  and  Machine  Co. . 

Cairo  City  Coal  Co.% 

Jacob  "Walter 

Valentin  Kesch 

Major  A.M.MiUer 

E.  K.  Fumey -- 

Hired  men 

do 

do 

TbeC.R.Rvan  Grocery  Co 

G.Tranb&*Co " .-... 

Matt-  Monaghau  &  Co 

do...- 

H.  M.  Ehrmann  &,  Bros 

Natchez  Ice  Co 

J.  Hirsch 

Pittsburg  Coal  Co. 

Jas.  A.  Tappan 

Peatross,  Cameron  &  Co 

Hired  men 

do • 

St.  Louis,  Iron  Mountain  &.  Southern  Rwy.  Co 

.James  Smith *. . 

Carnecie,  Phipps  &  Co.,  limiteil 

Dan.  Shea  &  Co 

Matt.  Monaghau  &.  Co 

Valentin  Resch 

Jacob  Walter 

Cairo  City  Coal  Co 

Jas.  A.  Tappan 

Pittsburg  Coal  Co 

Peatross,  Cameron  &  Co 

Jas.  A.  Tappan 

J.  Hirscb 

George  Traub  &.  Co 

C.Pichotto 

Natchez  Ic«  Co 

Mattingly  Bros 

The  Oliver  Fiunle  Grocer  Co 

The  Consolidated  Coal  Co  of  St.  Lonis 

Klwell  &Ward 

Hose  &  Loomis  Joe  and  TrausportntionCo 

Matt.  Mouaghan  &  Co 

Western  Coal  and  Tow  Co 

John  Lowell 

Theo.  Lind  &  Son 

The  Lodge  &  Davis  Machine  Co 


For  what  x>aid. 


Rubber  boots . . . 
Carbon  brushes. 

Ice...-- 

Subaistenoe 

do 


AnwoftL 


do. 

do. 

do. 

do. 

Services 
do. 


do 

do 

do 

do 

Subsistence 

Outfit  and  supplies  . 

do 

Engineer's  supplies. 

Coal 

Subsistence 

Subflistencc,  etc 


Traveling  ex  pcn^te.** . 

Services - 

do 

do 

Subsistence 

do 


.do 
.do 
.do 
.do 
.do 


aper 

Cairo  Ci t y  Coal  Co •  Coal . . 

Valentine  Resch 

Hired  men 

do 

do 

do 

do 

E.  A.  Hitcheoek,  irrei ver 

Elwell  &  Ward 

Tlio  W.  A.  BimHack  Lumber  Co 

Harrison  Mat^^on 

CarlSetz 

Chas.  W.  Barstow 

Jamca  Ward  &,  Son 


Coal 

do 

do 

Services 

do 

Commutation  ticket ' 

Services 

Steel  beams  and  plates - 

SeTHdrs,  etc 

Sobeistence 

do 

....:do 

Coal 

do 

do 

do 

do 

do 

Subsistence 

do 

Subsistence 

do 

do 

Outfit  and  sulMiHtenc^ 

Coal -....'. 

Subsistence , 

Ice 

Subsistence 
Coal 
Subsistence. 

do 
Shai 


Subsistence 

Servioea  

do 

do 

do 

do 

Coal 

Snbsisteiice 

Lumber 

Services 

Subsistence 

Outfit  and  suppUea 
do 


IIT.M 

1.S0 

ItLfU 

9iL17 

181. » 

419 

167.00 

270.  IS 

64. 5S 

S5.00 

563.  W 

1,«K.34 
354.09 

1,21S.00 
913.00 
3K.33 
l(».lt 
40.19 
e.li 
32&30 

5&as 

37.30 

140.96 

I.IO 

6CQ.00 

l,«d.01 

471.00 

138. » 

81i» 

275. 9^ 

121.73 

tit: 

16.01 

74.:: 

L44a» 
240.0 

1.235.0 

12.  J 

50.  C 

684.< 

5a< 

IKi 

41.1 

72.' 
16U.I 
24a  • 
1,440. 
130. 

80. 

W. 

7». 

21. 

li 

4. 

4a. 

114. 
». 

17. 
W-t 
S4.< 
fill 
». 
3ii57. 
47. « 
15. 

1.3l«.i 

i.ac; 

i'ja« 

lo. : 

134J 

4^< 

12.  < 
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ADLK  No.  1. — Detailed  statement  of  eamenditures  mads  in  connection  with  the  work  of 
removing  obatruotione  in  Juiaeistippi  River,  etc. — Continaed. 


loarter. 


Yoacher. 


>urtfa 


5 
6 
7 
8 
0 
10 
11 
13 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
09 
6U 
61 
63 
63 
64 
66 
66 

m 


70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 


To  whom  paid. 


Falton  Iron  Works 

FraDcis  Whittaker  &  Sons 

David  Nicholson 

Bischoff-Gregg  Meat  and  Vegetable  Co 

do 

Henry  A.  KoetCker 

Hiiae  Sc  Loomis  loe  and  Trans.  Co 

Simmons  Hardware  Co 

Robt.  D.  Patterson  Stationery  Co 

John  J.  Ganuhl  Lumber  Co 

James  Smith 

Anchor  Lino  Store 

Ewald  Iron  Co 

Carl  Seta 

Hired  men 

d<f 

do 

do 

David  Nicholson 

Francis  Whittaker  &  Sons 

Bischoff-Gregg  Meat  and  Veg.  Co 

do 

Hose  Sl  Loomis  Ice  and  Trans.  Co 

Consolidated  Coal  Co.  of  St  Louis 

Bnxton  8l  Skinner  Stationery  Co 

Page&Tolkac^ 

Anchor  Line  Store 

Simmons  Hardware  Co 

James  Ward  &  Son..* 

N.  O.  Nelson  Manufactoring  Co 

Chaa.  W.  Barstow 

John  J.  Ganahl  Lomber  Co 

Ewald  Iron  Co 

Hired  men 

do 

do 

do 

Petor  Griffin - 

G.  E.  Meissner 

Carl  Sets 

Jere  Haldeman 

St  Loais,  Iron  Mountain  and  Southern  Rwy. 
Co. 

T.  L.  Crawford 

Bischoff-Gregg  Meat  and  Vegetable  Co 

do 

Banken  Sl  Fritsch  Foundry  and  Muchine  Co. 

John  J.  Ganahl  Lumber  Cu 

E.  E.  Fumey 

Wm.  Barr  Dry  Goods  Co 

David  Nicholson 

E.  W.Moon 

The  Consolidated  Coal  Co.  of  St.  Louis : . 

James  Ward  &  Son 

Anchor  Line  Store 

Jan>es  Sweeney  &  Son 

C.  H.  Van  Dike 

Peterson  Sl  Homes 

Chaa.  W.  Barstow 

Huae  St  Loomis  loo  Transportation  C  u 

Ewald  Iron  Co 

Fulton  Iron  Works 

Paddock-Hawlev  Iron  Co 

John  J.  Ganahl  Lumber  (*o 

Western  Coal  and  Tow  t'o 

Drey  &  Kahn 

Simmons  Hardware  Co 

James  Ward  Sl  Son 

Anchor  Line  Store 

Chaa.  W.  Barstow 

Fulton  Iron  Works 

Pentlaod  St,  Hahn 

Francis  Whittaker  &  Sons 

Ewald  Iron  Co 

The  Bell  Telephone  Co.  of  Mo 

Bischoff-Grecg  Meat  and  Vegftable  Co 

David  Nicholson 

CarlSi'tR 

Hired  men 


For  what  paid. 


Repairs 

Subsistence 

do 

do 

do 

do 

Ice 

Outfit 

Log  book 

Lumber 

Services 

Supplies 

Angle  iron,  etc 

Subsistence '. 

Services  

do 

do 

do 

Subsistence 

do 

do 

do 

Ice 

Coal 

Stationery 

Supplies 

Supplies 

do 

...do 

Outfit 

Paints,  etc 

Lumber 

Rivets,  etc 

Services 

...do 

....do 

...do 

...do 

Subsistence 

...do 

Traveling  expenses 

Commutation  tickets  . . . 

Administering  oaths  . . . 

Subsistence 

...do 

Castings 

Lumber 

Traveling  expenses 

Outfit 

Subsistence,  etc 

Parts  of  machinery 

Coal 

Supplies 

do 

Copper  bends 

Ice 

Crockery 

Painto 

Ice 

Iron 

Casting 

Angle  Iron 

Lumber 

Coal 

(ylass,  etc 

Hardware 

Supi)Iies 

do 

Paints 

Cantings  and  I  beams  . . 

Brass  blockn 

Siilmifltence 

Iron 

Te1e])Iiune  Hubscriptiou» 

SiilMii'Mteure 

...do 

.  ...do 

SorvitCM 


Amount- 


$119. 79 

40.88 

153.71 

184.76 

192.37 

31.85 

7.86 

5.25 

4.50 

330.52 

4.67 

26.54 

16.52 

15.75 

553.00 

1, 130. 00 

214.00 

1,330.32 

309.73 

85.80 

243.15 

00.45 

25.  a5 

66,75 

5.36 

2.30 

83.26 

1.70 

175.41 

98.76 

49.06 

90.92 

31.89 

603.00 

1,306.00 

1,037.50 

275.00 

9.33 

3.00 

19.37 

LOO 

8.90 

LOO 

256.01 

208.01 

170.  70 

58.65 

9.00 

170.14 

112.51 

.  69.30 

15.80 

58.19 

29.17 

13.00 

13.65 

28.65 

79.20 

78.99 

52.00 

8.00 

28.93 

46.14 

57.54 

21.20 

U.33 

54.30 

42.27 

95.90 

66.50 

2.40 

30.79 

85. 25 

50.00 

374.59 

348.26 

22.25 

1.306.83 
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Table  No.  1. — Detailed  staten^ent  of  expenditures  made  in  connection  with  ike  work  of 
removing  obatrwitions  in  Miseiseippi  River,  eto.^-Coiitmued. 


Quarter. 


Fourth 


Voucher. 


83 

84 
85 
86 
87 
88 


To  whom  paid. 


Hired  men • 

Jerry  Cross 

Edward  Culver 

Huse  Sc  I<oorais,  Ice  aud  Traiisportaiion  Co. 

Hirod  men 

Buxton  &  Skinner  Stationery  Co 


Total 


For  what  i»aid. 


Services  

...do 

Traveling  exponses. 

Ice 

Services  

Stationery 


AnooBt 


|1,2VLM 

35.01 

13.00 

SI  IS 

300.00 


tt.  250.00 


Table  No.  2. — Detailed  statement  of  expenditures  made  in  connection  iciih  the  vork  sf 
removing  obstructions  in  Mississippi  River  during  fiscal  year  1892,  as  required  hif  tK- 
tion  7  of  tKe  river  and  harbor  act  of  August  11, 1888, 


i>oat  U.   Q. 


Office  expenses 

Supervision 

Expenses     of  snag 
Wright: 

Crew 

Outfit 

Fuel , 

Subsistence 

Supplien 

KepairH 

Miscellfliii^ous 

Expenses  of  nnng  boat  J.  N.  Ma- 
comb: 

Crew 

Outflt 

Fuel 

Subsistence 

Supplie.<« 

Repairs 

Miscellaneous 

Storeboat  Al>ert , 


18D1. 


July. 


$403.00 
200.00 


2, 770. 18 
101.70 


43.39 
43.83 
95.10 
12.25 


2,7r0.16 
141.19 


G13.45 

.80 

4, 393. 38 


Total I    11,589.53 


Aug. 


$242.12 
200.00 


2,183.06 
874.83 
575. 59 

1,356.94 

124.40 

281.66 

30.60 


U958.13 

664.81 

ai7.75 

1,271.89 

364.61 

2,681.38 

29.66 

55.00 


13,163.03 


Sept. 


$369.15 
200.00 


215.64 
609.16 
372.78 
84.48 
300.98 


125.6S 
569.13 
323.57 

7.08 
258.05 

3.75 
55.00 


3,494.42 


Oct. 


Nov. 


2,181.50 


48.75 
237.70 

"a  60 


2,120.00 

9.00 

140.00 

336l35 

.75 


5,082.55 


$613.10 
448.96 


2.201.00 
279.06 
840.88 
975.83 
156.15 
152.10 


2.084.00 


1,945.00 

091.53 

3.50 


34.90 
56.00 


Dec 


t348L« 
2M.88 


2,1«L» 

ISBl27 

i,oaoi 

523.  e 
10153 

434 


MUM 

9.43 

1,0S1» 

«].« 

Ill  10 

41X34 

4» 

5Si« 


10.484.00 


9^43l» 


Office  expenses 

Supervision 

Expenses    of  suag  boat  U.    G. 
Wright: 

Crew 

Outflt 

..       Fuel 

Subsistence 

Supplies 

Kepairs 

Miscellaneous 

Expenses  of  snng  boat  J.  N.  Ma- 
comb: 

Crew 

Outflt 

Fuel 

Subsistence 

Supplies , 

Kepairs 

Miscellaneous 

Storeboat  Abort 


1802. 


Jan. 


Feb. 


$2,174.00 

65.15 

061.70 

1,108.67 

144.27 

297.00 


2, 136. 00 


1, 372. 12 
436.77 


55.00 


$766.00 
542.06 


4,314.35 


874.30 

364.54 

17.75 


2, 128. 00 

45.15 

1, 320. 00 

908.29 

93.18 

9.17 


55.00 


Mar. 


$403.00 
200.00 


1,  .310. 50 

387.10 

614.05 

199.03 

25.75 

50.00 

12.25 


3,711.16 
2.00 

1,837.87 

442.20 

1.94 

IHlO.  o4 


Apr. 


$353.00 
200.00 


1,330.32 
11.38 


538.21 

32.46 

430.03 


50.00 


1,389.00 
1.25 


101.59 
20.82 

318.37 
4.50 
4.67 


May. 


$406.76 
200.00 


1.315.33 
63.00 


205.41 

25.05 

122.36 


1,312.80 

37.63 

41.70 

571.14 

14.40 

296.02 

LOO 


Jane. 


tiA^ 


$150.91  »«&• 
218.90  a,»* 


1,220.68 

53.10 

28.77 

661.67 

,41.» 

180.99 

13.50 


1,306.83 
18&7S 
28.77 
83&5( 
75.45 
667.83 
.SO 
35.00 


4«7-2 


1.34ifl 
7.4«7.J 

7S-W 
0.V 


Total ,  8,450.68  |11,439.79   10,056.59 


4,735.60 


4,612.79  j5,708.13|«.'** 
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X  2. 

fPROVEMENT  OF  MISSISSIPPI  RIVER   BETWEEN   OHIO   AND  ILLINOIS 

RIVERS. 

PROJECT. 

The  object  of  the  improvement  is  to  obtain  a  minimum  depth  at  low 
ater  of  6  feet  from  the  mouth  of  the  Illinois  River  to  St.  Louis,  a  dis- 
bnce  of  41  miles,  and  8  feet  from  St.  Louis  to  the  mouth  of  the  Ohio 
iver,  a  distance  of  191  miles,  the  natural  depth  being  in  many  cases 
om  3^  to  4  feet.  The  initiaJ  point  of  the  work  for  the  lower  portion  is 
t.  Louis,  the  programme  being  to  make  the  work  continuous,  working 
3wn  stream  from  that  city.  Work  at  detached  points  has  also  been 
irried  on  under.allotments  specially  made  by  law  for  the  improvement 
f  landings  and  the  protection  of  local  interests. 
The  plan  of  general  improvement  contemplates  a  reduction  of  the  river 
>  an  approximate  width  of  2,500  feet  below  St.  Louis,  the  natural  width 
eing  in  many  cases  from  1  to  1^  miles,  and  the  protection  of  the  allu- 
ial  banks  from  erosion.  The  methods  employed  are  to  build  up  new 
E^nks  with  the  solid  matter  caught  from  the  river  itself  by  means  of 
iirdles  and  revetment  of  the  banks,  both  new  and  old,  when  necessary. 

ORGANIZATION. 

The  organization  of  the  engineering  staff  during  the  season  was  as 
)llows: 

A  supervising  engineer  was  assigne^l  to  the  general  supervision  of  all 
he  works  and  of  the  supply  depot.  His  office  was  in  St.  Louis,  and  his 
luties  were  to  advise  and  direct  the  resident  engineers  and  to  have 
special  charge  of  the  supply  of  brush,  stone,  and  piles,  and  of  the  tow- 
oat  and  barges  engaged  on  the  work. 

The  resident  engineer  was  provided  with  quarters  and  an  office  at 
le  work.  His  duties  were  to  have  immediate  direction  of  the  work  of 
instruction;  to  make  such  surveys  and  observations  as  might  be  re- 
hired ;  to  keep  the  progress  map,  upon  which  all  work  was  to  be  located 

:fasta8  constructed;  to  keep  the  journal  and  other  records  of  the 
>xk;  to  prepare  payrolls;  to  render  quarterly  property  returns,  semi- 
:Kiual  and  annual  reports  to  the  officer  in  charge,  forwarding  them 
r^oagh  the  superintending  engineer. 

The  superintending  engineer  was  Mr.  D.  M.  Ourrie.  Resident  en- 
:i.€er8,  at  Alton,  111.,  Mr.  William  S.  Mitchell;  at  Bush  Tower,  Mr. 

D.  Lamb  during  the  fall  season  and  Mr.  John  O.  Holman  during 
^  spring  season ;  at  Ste.  Genevieve,  Mr.  William  S.  Mitchell  during 
^  fall  and  Mr.  John  O.  Holman  during  the  spring  season.  The  pro- 
■^^ment  of  brush  was  in  charge  of  Mr.  0.  D.  Lamb. 

WORK  ACCOMPLISHED. 

^^ork  was  carried  on  during  the  year  at  Alton,  111.,  Bush  Tower,  and 
^,  Genevieve.  Repairs  to  plant  were  made  whenever  necessary,  and 
^  new  plant  contracted  for  during  the  last  fiscal  year  was  completed 
^^  delivered.  Eight  gauges  were  established  at  short  intervals  be- 
^een  Jefferson  Barracks  and  Jones  Point  and  readings  were  made 
^y. 

ENG  92 108  . 
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ALTON. 

The  work  at  Alton  consisted  in  the  extension  of  the  present  submerge 
able  stone  dike,  for  a  distance  of  2,400  feet,  and  in  raising  the  crest  of 
old  dike  3  feet,  for  a  distance  of  800  feet  at  the  lower  line. 

The  object  of  the  work  is  to  prevent  the  formation  of  a  bar  in  front 
of  the  landing  at  Alton  by  directing  the  flow  of  water  at  low  stages 
along  the  river  front  at  that  place.  A  contract  was  entcared  into  for 
this  work  with  Mr.  H.  S.  Brown,  of  Quincy,  111.,  nnder  date  of  January 
28, 1891,  and  operations  were  commenced  on  Angust  10, 1891,  and  com- 
pleted, as  far  as  the  present  appropriation  wo^d  permit,  on. May 3, 
1892.  One  hundred  and  ten  piles,  45,400  cubic  yards  brush,  and  17,'422 
cubic  yards  of  stone  were  used  in  the  work.  The  details  are  given  in 
the  report  of  Mr.  William  S.  Mitchell,  assistant  engineer,  which  is  for- 
warded herewith. 

During  the  prosecution  of  the  work  and  since  tnen  the  Missonri 
Biver  has  been  at  a  higher  stage  than  the  Mississippi  Eiver,  causing 
backwater  from  the  former,  which  so  deadened  the  current  that  the 
work  has  as  yet  had  but  little  effect  on  the  bar  in  front  of  the  landing. 
It  requires  a  high  water  in  the  Mississippi,  with  a  low  water  in  the 
Missouri,  before  there  is  sufficient  current  to  wash  away  the  bar.  The 
amount  expended  was  $49,948.78. 

RUSH  TOWEE, 

•  Operations  at  this  locality  consisted  in  the  construction  of  hunlles 
on  the  east  side  near  James  Landing,  also  hurdles  on  the  west  side 
near  Wilcox,  and  in  the  protection  of  the  bank  at  Calico  Island. 

At  the  close  of  the  previous  fiscal  year  work  was  in  progress  on 
hurdles  Nos.  4  and  5,  east  side.  These,  as  well  as  Nos.  2  and  3,  were 
completed,  and  the  bank  between  Nos.  4  and  5,  which  was  rapidly  ca?- 
ing,  was  revetted. 

A  large  portion  of  the  river  flowed  down  the  west  side,  spread  out 
into  three  channels.    To  close  these  and  force  the  water  over  to  the 
ejist  side  of  the  river,  three  hurdles,  Nos.  3, 4,  and  5,  were  built.  Owing 
to  bed  rock  it  was  not  possible  to  build  the  full  length  of  these  hurdles 
in  the  usual  manner.    They  were  extended  as  far  out  on  the  bar  as  wad 
practicable  at  the  stage  of  water  and  were  then  cS[>niiected  vfith  the  Mis- 
souri bluff  shore  by  solid  stone  and  brush  dikes.    During  the  winter 
and  spring  the  hurdles  were  seriously  damaged  by  ice  and  high  watei, 
those  on  the  west  side  being  nearly  swept  away,  with  the  exception  of 
the  stone  dikes,    lliis  work  was  all  repaired,  as  well  as  the  high  and 
^  rapidly  fluctuating  stages  of  the  river  would  permit. 

The  hurdles  built  aggregate  9,710  linear  feet,  of  which  5,920  feet  were 
on  the  east  and  3,790  on  the  west  side. 

The  protection  of  a  portion  of  Calico  Island  became  necessary,  as  tb« 
change  in  the  direction  of  the  current  caused  it  to  cave  rapidly.  ^ 
mattress  4,000  feet  long  by  120  feet  wide  was  constructed  and  sunk  so 
as  to  cover  the  eroded  portion,  and  stone  revetment  was  placed  on  1^ 
'  feet  of  the  bank  above  the  upstream  end.  The  details  of  tlie  work  art 
shown  in  the  reports  of  Mr.  D.  M.  Currie,  assistant  engineer,  and  Mr- 
John  Holman,  superintendent,  forwarded  herewith. 

The  effect  of  this  work  can  not  be  observed  until  low  water,  at  wbica 
time  it  is  expected  that  the  water  will  be  found  confined  in  one  chan- 
nel.   The  amount  expended  was  1181,066. 
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STE.  GENEVIEVE. 

This  work  was  nearly  completed  at  the  close  of  the  la«t  fiscal  year, 
and  it  only  remained  to  finish  it  by  sinking  drift  on  hurdle  Xo.  2,  wat- 
tling and  placing  curtains  on  hurdles  Nos.  3  and  4,  and  driving  the 
lower  row  of  piles  on  hurdle  IS'o.  4,  all  of  which  wa»  accomplished  by 
July  17.  During  the  month  of  March  the  wattling  on  the  hurdles  was 
raised  to  the  20-foot  stage  to  induce  a  ftu'ther  fill.  The  reports  of  Mr. 
D.  M.  Curric,  assistant  engineer,  and  Mr.  John  O.  Holman,  superin- 
tendent, forwarded  herewith,  show  the  details  of  the  work. 

This  work  has  accomplished  the  object  aimed  at,  namely,  the  reten- 
tion of  the  channel  at  Little  Kock,  which  is  the  landing  for  Ste.  Gene- 
vieve.   The  amount  expended  was  $31,223.82. 

PLATES. 

Plate  1  is  a  general  map  of  the  riyer  from  the  Merchants  Bridge  to 
Brickeys  Mill,  and  shows  the  location  of  the  works,  with  the  exception 
of  the  Alton  Dam,  which  is  shown  on  Plate  2.  Tfce  work  accomplished 
during  the  year  at  Calico  Island  and  Rush  Tower  reaeh  is  shown  on  a 
larger  scale  on  Plate  3. 

MATERIAL. 

Brush  and  poles  were  obtained  by  hired  labor,  a  royalty  of  5  or  10 
cents  per  cord  being  paid  to  owners  of  land  where  brush  was  cut- 
Stone  was  obtained  by  contract  from  the  Grafton  Quarry  Company 
at  45  cents  per  cubic  yard,  with  the  exception  of  a  small  quantity  pur- 
chased in  open  market  during  the  season  of  low  water,  the  delivery  in 
either  case  being  upon  Government  barges  at  the  quarries. 

Piles  were  obtained  by  contract,  during  the  first  half  of  the  year, 
from  Mr.  John  Cleary,  at  prices  varying  from  6  to  8  cents  per  linear 
foot,  according  to  length,  delivered,  and  by  purchase  in  open  market 
during  the  last  half  of  the  year,  at  prices  varying  from  4|  to  6f  cents 
per  linear  foot,  delivertid  on  barges. 

Roi>e,  bolts,  wire,  spikes,  nails,  etc.,  were  purchased  by  contract  when 
large  quantities  were  needed;  othciwise  in  open  market. 

SUPPLY  DEPOT. 

• 
All  supplies,  except  stone,  brush,  and  piles,  were  delivered  at  the 
depot,  foot  of  Arsenal  street,  St.  Louis,  and  thence  distributed  on  ap- 
proved requisitions  to  the  several  works.  In  addition  to  this  function 
of  the  depot  it  is  a  general  rei)air  sliop  and  yard,  where  all  repairs  to 
plant  not  requiring  dockage  were  made. 

-REPAIRS  OF  PLANT. 

vThe  steamer  Gen.  Oillmore  was  taken  out  on  the  ways  at  Carondelet, 
where  new  cylinder  timbers  were  put  in  and  other  extensive  repairs 
made.  Necessary  repairs  were  also  made  to  pile  drivers,  barges,  quar- 
ter boats,  and  all  floating  plant.  The  13  model  barges,  contracted  for 
during  the  previous  fiscal  year,  were  completed  and  delivered. 

A  reference  to  the  report  of  Mr.  S.  S.  Van  Norman,  who  had  imme- 
diate supervision  of  the  supply  depot  and  of  the  repairs,  which  is  for- 
warded herewith,  will  show  all  details  of  the  work. 
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VALUE  OP  PROPERTY. 


The  present  value  of  the  property  belonging  to  this  work  is  shown 
in  the  following  table: 


Cla8.s  of  property. 


Bargen,  model  and  flat 

Boat,  machine  shop 

Boate,  Bmall 

Drivers,  pile 

Shanties,  Dortable 

Steamer  General  GiUmore 

Launches,  steam 

Tents 

Supply  depot 

Tools  and  appliances 

Boarding  outfit 

Office  fnmiture 

Surveying  instrhments 

Photographic  apparatus 

Total < 


Balance 

Jnno  30, 

1891. 

Debits.* 

Credito.t 

June  90, 
1»2. 

$56,306.41 
800.00 

$61, 034. 75 

1, 599. 51 

132. 49 

550.73 

$26,235.00 

101 016. 11 
2, 399.  SI 

13, 757. 12 

39.902.95 

7,598.34 

4,225.64 
7,650.00 
1.443.60 
2,002.09 
1,000.00 

9,aQ.9T 
32,»9.tt 

•,154.ft 
12,727.94 

5,4es.«t 

11, 742. 07 
6, 466. 62 

2,988.86 

190.75 

190.75 

3, 812. 76 

■- 

371.76 

2,110.27 

966.19 

3,441.00 
3,032.U 
9,314.31 
38&G 

4,397.65 

9,661.89 

385.63 

745.18 
6ia61 

456.70 

157.00 
29.68 

613. 7Q 

200.48 

saoiit 

155,769.37 

68,756.81 

45,995.54 

178,5aOLM 

*  Includes  only  extraordinary  repairs  and  additions, 
tincludes  only  assumed  deterioration. 


GAUGES. 


The  gauges  at  Grafton  and  Grays  Point  were  read  daily  daring  the 
year,  and  the  readings  are  apx)ended,  market^  A. 

Eight  new  gauges  were  also  established  at  intervals  between  Jeffer- 
son Barracks  and  Jones' Point,  and  were  all  read  daily.  The  object  of 
these  gauges  was  to  observe  if  any  change  in  slope  of  the  water  surface 
was  caused  by  the  works  of  improvement. 

CONDITION  OP  THE  RIVER. 

The  channel  depths,  as  furnished  by  the  Mississippi  and  Ohio  Bivers 
Pilots'  Association  for  the  year,  are  appended,  marked  B.  A  Ml 
list  could  not  be  obtained,  as  the  pilots'  reports  are  not  all  preseired 
by  the  association. 

The  river  was  closed  to  navigation  by  ice  from  January  7  to  Febrn- 
ary  6, 1892.    The  stage  of  water  was  lowest  in  October,  1891,  when  it 
fell  to  standard  low  water.    The  highest  stage  was  reached  on  May 
19,  1892,  when  the  reading  on  the  St.  Louis  gauge  was  36  feet    This  is 
the  highest  stage  since  1858.    The  record  shows  but  three  higher  knowD 
Stages,  Viz,^7.11  in  1858,  36.61  in  1851,  and  41.39  in  1844.    The  river 
therefore  was  to  within  5.39  feet  of  the  highest  known  stage,  that  of 
the  flood  of  1844.    Standard  low  water,  reading  4  feet  on  the  gauge^ 
the  oscillation  of  the  river  was  32  feet. 

During  the  period  of  lowest  water,  channel  depths  in  the  improved 
portion  were  reported  as  small  as  4.5  feet  with  the  lead. 

Owing  to  low  water  and  lack  of  business  the  Anchor  Line  packets 
were  laid  up  for  three  months,  viz,  October,  November,  and  December, 
1891.  „  ^ 

The  water  has  not  as  yet  subsided  sufficiently  to  show  the  effect  of 
the  recent  high  water,  but  it  is  probable  that  large  deposits'have  bcea 
made  behind  the  hurdles,  and  that  a  much  improved  channel  will  resalt 
during  the  coming  low  water  season.  The  works  now  extend  for  a  dis- 
tance of  35  miles  below  St.  Louis. 
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ESTIMATE. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1894,  is  $1,000,000.  It  is  proposed  to  expend  this  sum  in  car- 
rying out  the  programme  heretofore  adopted;  that  is,  to  carry  on  the 
work  of  improvement  continuously  from  St.  Louis  doMm stream,  re- 
claiming land  by  building  up  new  banks,  thus  reducing  the  river  to  an 
approximate  width  of  2,500  feet,  alluvial  banks  to  be  protected  from 
erosion.  It  is  proposed  to  obtain  by  this  means  a  channel  of  at  least  8 
feet  at  low  water.  The  depth  is  now  liable  to' become  as  small  as  4  feet 
or  even  less  in  some  places,  and  less  at  every  locality  where  the  width 
is  more  than  2,500  feet. 

This  general  statement  of  the  proposed  application  of  the  appropria- 
tion is  as  specific  as  the  nature  of  the  case  admits.  The  changeable 
character  of  the  river  renders  it  impracticable  to  give  in  advance  the 
exact  locality  where  works  wiU  be  required. 

The  original  estimated  cost  of  this  work^  as  revised  in  1883,  was 
$16,097,1C^;  the  aggregate  amount  appropriated  to  June  30, 1892,  is 
$4,529,600;  the  amount  expended  to  June  30,1891,  $4,129,014.16. 

Abstract  of  appropriations  made  for  this  work : 


By  act  of— 

Jane  10.1872 $125,000 

March  3, 1873 200,000 

June  23, 1874 200,000 

March  3, 1875 200,000 

August  14, 1876 229,600 

June  18, 1878 240,000 

March  3,1879 200,000 


By  act  of— 

June  14.1880 320,000 

March  3,  1881 620,000 

AueuBt2,1882 600,000 

July  5,1884 520,000 

Augu8t5,1886 375,000 

Augustll,  1888 300,000 

September  19, 1890 400, 000 


Money  statement 

July  1, 1891,  balance  unexpended $400,3&5.84 

J  uue  30, 1892,  amount  expended  during  fiscal  year 276, 168. 99 

July  1, 1892,  balan&  unexpended 124,196.85 


July  1, 1892,  outstanding  liabilities 


3,827.58 


July  1, 1892,  balance  available 

Amount  appropriated  by  act  approved  July  13,  1892  * 

Amount  available  for  fiscal  year  ending  June  30, 1893 


120, 369. 27 
525, 000. 00 

645, 369. 27 

11, 942, 500.00 


'  Amount  (estimated)  required  for  completion  of  existing  project .... 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

i      30, 1894  f •. 758,333.33 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river 
t     and  harbor  acts  of  1866  and  1867. 


RKPORT  OF  MR.   WILLIAM  8.   MITCHELL,  ASSISTANT  EKOIMEER. 

St.  Louis,  Mo.,  June  SO,  1S92, 

Major:  I  have  the  honor  to  submit  the  following  report  on  the  construction  of 
the  extension  to  Alton  Dike  during  the  fiscal  year  ending  Jime  30, 1892 : 

The  original  dike  was  built  in  1882  and  1884.  It  extends  from  the  Missouri  shore 
above  the  tow-head  of  Ellis  Island  4,850  feet  downstream  and  diagonally  across  the 
river  to  within  1,250  feet  of  the  Illinois  shore  at  a  point  700  feet  above  the  pump- 

*  This  appropriation  was  made  for  improving  Mississippi  River  between  mouths  of 
the  Ohio  and  Missouri  Rivers, 
f  For  continuing  work  between  mouths  of  the  Ohio  and  Missouri  rivers. 
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lionsc  of  the  Alton  waterworks.  Up  to  the  level  of  low  wat-er  it  was  constructed 
of  luattressea,  each  about  80  feet  long,  40  feet  wide;  and  2.5  feet  thick,  of  brash  laid 
in  two  crossed  crosses  between  grillages  of  poles  and  seweil  tjirough  with  wire  rope. 
These  mattresses  were  built  on  ways  on  the  Missouri  shore  above  the  head  of  the 
dike,  and  after  having  been  launched  were  sunk  with  stone  in  their  proper  places 
in  tiers,  each  tier  overlapping  that  next  below  it  10  feet  toward  the  channel,  thns 
giving  the  proper  slopes  to  the  sides  of  the  dike,  and  the  whole  was  dressed  with 
stone.  Above  the  brush  work  the  dike  was  raised  with  stone  riprap  to  a  hei>;ht  of 
14  feet  above  low  water  for 4,000  feet  of  its  length.  At  that  point  the  height  droppwi 
to  9  feet,  and  thence  the  dike  sloped  off  to  3  feet  above  low  water  at  its  lower  em\. 
When  the  extension  was  begun  last  tall  the  work  was  found  in  excellent  condition, 
but  its  crest  was  about  2  feet  lo'wer  than  when  built.  This  was  probably  not  daeto 
settling,  but  to  ice  passing  over  the  dike  when  running  out  after  each  breaking  np 
in  the  spring. 

The  extension  was  begun  August  10, 1891,  and  was  completed  May  3,  I8d2.  It  is 
2,400  feet  in  length  and  extends  from  the  lower  end  of  the  old  work  to  a  point  abont 
70  feet  below  the  center  line  of  Piasa  street,  approaching  within  1,100  feet  of  the 
Alton  levee  at  low  water.  It  does  not  follow  the  prolongation  of  the  old  dike,  bat 
diverges  from  it  about  2^  30'  towards  the  Missouri  shore.  The  new  work  is  similar 
in  plan  to  the  old,  except  that  the  mattresses  were  increased  in  width  to  50  feet  and 
were  bnUt  and  launched  continuously  from  way  barges  instead  of  in  sections  from 
ways  on  shore.  They  were  guided  into  place  by  piles  spaced  50  to  100  feet  apart  and 
were  in  four  tiers  for  2,100  feet  of  the  dike,  three  tiers  ior  the  remaining  300  feet,  and 
for  140  feet  at  about  the  center  of  the  work,  where  it  crossed  the  deepest  water  en- 
countered on  the  line,  a  fifth  tier  was  required. 

The  mattress  work  and  as  much  of  the  stone  work  as  was  required  to  bring  the 
level  of  the  whole  to  185.5  feet  above  the  office  datum  plane,  or  SJ-  feet  above  Alton 
low  water,  were  completed  December  16,  when  work  was  stopped  for  the  winter. 
In  the  spring  it  was  resumed  March  17  and  continued  until  May  3,  dariuf;  which 
time  the  lower  800  feet  of  the  old  dike  and  2,100  feet  of  the  neV,  which  were  at 
about  the  same  level,  were  raised  with  stone  3  feet  or  to  188.5  feet  above  the  office 
datum.  This  work  exhausted  the  appropriation  and  the  dike  is  left  with  the  follow- 
ing profile : 

Four  thousand  feet  (old  work)  with  its  crest  4  to  6  feet  and  12  feet  above  low 
water;  2,900  feet  (800  feet  old  work  2,100  feet  new  work)  with  crest  12  feet  wide 
and  6  feet  above  low  water;  300  feet  (new  work)  with  crest  16  feet  wide  and  ^  feet 
above  low  water. 

Throughout  the  time  of  construction  of  the  extension  the  Missouri  River  was 
higher  than  the  Mississippi  and  in  consequence  backwater  from  the  former  so  de«l- 
ened  the  current  at  this  focalitjr  that  the  work  has  had  but  little  eflect  on  the  deposit 
in  the  Alton  Harbor,  which  it  is  intended  to  remove.  At  le:iist  one  •high  water  from 
the  Mississippi  at  the  time  of  a  lower  stage  in  the  Missouri  must  be  had  before  any 
material  change  can  be  expected. 

All  work  was  done  by  contract  by  Mr.  H.  S.  Brown,  of  Quincy,  111.,  in  accordance 
witii  the  plans  and  specifications  prepared  in  this  office,  and  the  long-continned  low 
Avater  of  last  fall  and  tlie  absence  of  current  during  the  entire  working  seasoo 
were  most  favorable  for  the  prosecution  of  the  work.  Had  the  contractor's  pl*jt 
been  larger  and  the  supply  of  brush  and  stone  by  subcontractors  more  prompt,  the 
entire  work  might  easily  have  been  completed  last  fall. 

The  accompanying  chart  shows  the  location  of  the  new  dike  and  the  oomparatrre 
depths  found  at  the  beginning  and  ending  of  the  work  on  it,  and  the  following  t^"^* 
gives  the  details  of  expenditures  and  the  quantities  of  material  used : 

Pile  timber,  for  guides,  110  sticks,  3,691  feet,  at  10  cents ^^^ 

Brushy  for  mattresses,  9,413  linear  feet  by  50  feet  by  2.605  feet,  45,400.67 

cubic  yards,  at  65  cents 29,510.4* 

Stone  riprap,  8,371.65  cubic  yards,  for  sinking  mattresses,  9,050.09  cubic 

yards  above  low  water,  17,421 .74  cubic  yards,  at  $1 ^^'  IS*  4 

Engineering  and  contingencies 2,^*^ 

Total exx)ended  =  appropriation 5O,00O.W 

Very  respectfully,  your  obedient  servant, 

Wm.  S.  Mitchell, 
Astistant  Engi»^' 
M^j.  A.  M.  Miller, 

Cor^8  of  EnyineerSf  U,  S,  A, 
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REPORT  OF  MR.   D,   M.   CUKRIE,  ASSISTANT  ENGINEER. 

ST.  Louis,  Mo.,  June  30,  189£, 

Major  :  I  have  the  honor  to  snbmit  the  following  report  upon  the  improvement  of 
he  MitMissippl  River,  between  the  Illinois  and  Ohio  rivers,  for  the  iiscal  year  ending 
Line  30,  1892,  and  to  transmit  the  reports  of  assistants  in  local  charge,  which  are  in- 
eoded  to  form  part  of  it.' 

Works  were  prosecuted  at  Rush  Tower  and  Ste.  Genevieve. 

Rush  Tower. — This  locality  extends  from  the  foot  of  Lucas  to  the  foot  of  Fish 
Senil,  and  the  works  this  year  include  the  protection  of  the  bank  at  Calico  Lsland, 
turclles  on  the  east  side  near  James  Landing,  and  hurdles  on  the  west  side  near  Wil- 
ox ;  all  located  as  shown  on  the  accompanying  sketch. 

^Vo^k  was  in  progress  on  hurdles  Nos.  4  and  5  on  the  cast  side  at  the  beginning  of 
he  year.  The  only  navigable  channel  was  there,  impinged  against  the  bank  above 
lo.  4,  and  was  eroding  it  to  a  distance  of  375  feet  below  No.  5.  A  large  portion  of 
he  river  flowed  down  the  west  side,  divided  into  three  streams  or  chutes,  one  down 
he  Mssionri  shore,  another  crossing  below,  and  the  third  above  Osborne  tow-head. 

To  prevent  further  erosion  of  the  east  bank  a  low- water  protection  mattress  was 
dacen  from  a  point  295  feet  above  Hurdle  No.  4  to  a  distance  of  1,570  feet  down- 
tream  to  the  lower  end  of  the  erosion.  The  chute  down  the  Missouri  shore  was 
hen  closed,  when  a  navigable  channel  opened  in  that  above  Osborne  tow-head.  The 
mrdles  on  the  east  side  were  then  extended  as  nearly  to  comx)letion  as  was  practi- 
able  at  the  low  stage  of  water  which  prevailed,  and  their  foundation  mattresses 
rere  completed.  « 

On  the  west  side  the  Jiordles  were  extended  as  far  out  on  the  bar  as  was  practi- 
able  at  the  stage  of  water  and  connected  witl^  the  Missouri  shore  by  solid  stone 
Likea,  which  were  built  as  far  as  the  depth  of  the  earth  on  the  bed  rock  was  insuffl- 
icnt  to  holdj>iles. 

The  river  was  closed  by- ice  during  the  winter,  and  when  it  opened  the  hurdles  on 
he  east  side  were  found  intact  with  the  exceptiod  of  small  breaks  in  Nos.  2, 3,  and  4. 
>n  the  west  side  the  damage  was  more  serious.  There  was  a  break  300  feet  long  in 
7o.  3,  while  of  Nos.  4  and  5  little  remained  except  the  stone  dikes  connecting  them 
rith  the  shore. 

During  the  spring,  No.  2  on  the  east  side  was  repaired  and  completed  aud  No.  3  on 
he  rwest  side  was  extended  to  connect  with  the  bar  at  high  stages,  and  tiie  old  work 
vas  in  part  repaired.  The  break  near  its  west  end  remained  open  when  field  oper- 
ktious  were  closed  on  account  of  the  flood  stage  'May  7,  while  its  conuectioii  with 
he  bar  had  been  severed. 

The  hurdles  built  aggregate  9,710  linear  feet,  of  which  5,920  feet  are  on  the  east 
ide  and  3,790  feet  on  the  west. 

During  the  spring  the  stages  of  river  fluctuated  rapidly,  high  water  causing  sus- 
pension of  work  twice  before  it  was  closed  in  May  by  the  flood. 

Protection, — ^The  protection  of  a  portion  of  Calico  Island  became  necesssry,  the  di- 
ection  of  the  current  having  changed  so  as  to  impinge  with  eroding  force  against 
t6  west  face  about  1,500  feet  below  its  head.  A  mattress,  below  standard  low  water, 
20  feet  wide  and  4,(X)0  feet  long,  was  placed  to  cover  tlie  eroded  section.  A  revet- 
oent  of  stone  was  placed  on  1,350  feet  near  the  upstream  end  of  the  mattress  and  to 
nch  heights  as  were  practicable  without  excessive  grading,  ranging  between  10  and 
!0  feet  above  extreme  low  water. 

The  quantities  of  work,  material  expended,  and  other  details  are  shown  in  the  re- 
iort  of  Mr.  John  O.  Holman,  superintendent. 

Ste.  Genevieve. — ^The  work  at  this  locality  was  in  continuation  of  that  in  advanced 
krojp'ess  at  the  close  of  the  last  iiscal  year,  consisting  of  hurdles  Nos.  2,  3,  aud  4. 
[^heAe  were  completed  by  sinking  drift  on  No.  2  and  wattling  and  placing  curtains 
»n  Nob.  3  and  4. 

For  the  quantities  of  work,  material  expended,  and  other  details  reference  is  made 
o  the  accompanying  report  of  Mr.  John  O.  Holman,  superintendent. 

Material. — Brush  was  procured  by  hired  labor  and  purchase  of  royalty.  Details 
kre  shown  in  the  report  of  Mr.  C.  D.  Lamb,  superintendent. 

Stone  was  procured  by  contract  from  the  uxafton  Quarry  Company,  with  the  ex- 
s«ptiou  of  a  small  quantity  purchased  in  open  market  during  the  season  of  low  water, 
.he  delivery  in  either  case  being  unon  Government  barges  at  the  quarries. 

Piles  were  procured  by  contract  delivered  at  the  works  during  the  first  half  of  the 
rear  and  by  purchase  in  open  market  delivered  on  Government  barges  during  the 
aat  half. 

Other  materials,  including  rope,  wire,  spikes,  nails,  and  bolts,  w^ere  purchased  by 
Contract  when  needed  in  large  quantities,  otherwise  in  oj)eu  market. 

Plant. — ^The  steamer  Gen.  Oillmore  was  taken  out  on  the  ways  at  Carondelet  and 
extensively  repaii-ed,  including  new  cylinder  timbers. 
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Thirteen  model  barges,  Nos.  101  to  113,  inclusive,  which  had  been  coDtnetod  for 
and  were  in  process  or  construction  at  the  close  of  the  last  fiscal  year  were  finiBhed. 

The  other  plant  received  such  repairs  as  were  needed. 

Details  relatiug  to  the  repairs  and  other  operations  at  the  Engineer  Depot  m 
shown  in  the  report  of  Mr.  S.  8.  Van  Norman,  superintendent. 
Very  respectfully,  your  obedient  servant, 

D.  M.  CURBIB, 

AssUtant  Empum, 
Mfg.  A.  M.  Miller, 

Corps  of  Engineer 8 f  U.  S.A. 


REPORT  OF  MR.  JOHN  O.  HOLMAN,  SUPERINTENDENT. 

St.  Louis,  Mo.,  Jiiiie  SO,  tSU. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operationfl  st  Siuh 
Tower  for  the  fiscal  year  ending  June  30, 1892: 

The  work  done  on  the  Rush  Tower  stretch  consisted  of  hurdles  in  James  Chateon 
the  east  side,  hurdles  on  the  west  side  near  Wilcox,  and  protection  work  at  Calioo 
Island. 

Hurdles, — At  the  beginning  of  the  fiscal  year  two  hurdles,  Nos.  4  and  5,  had  bees 
started  on  the  east  side  just  above  Lillys  Landing,  and  as  the  bank  at  that  plai»  wis 
cutting  verv  fast  the  shore  mattress  of  No.  4  was  extended  down  to  connect  with  No. 
5  hurcUo.  This  mattress,  650  feet  long,  July  1  was  extended. to  a  distance  of  375  feet 
below  No.  5  and  220  feet  upstream  above  No.  4,  making  the  low- water  protection  con- 
tinuous for  a  distance  of  1,570  feet*  but  the  only  revetment  placed  was  the  luiul 
amount  at  the  ends  of  the  hurdles.  The  piling  on  these  hurdles  was  completed  to 
the  channel,  a  distance  of  100  feet  from  the  shore,  early  ia  Jnly. 

To  cause  a  fill  on  the  Illinois  side  of  the  chute  inducing  more  water  to  mn  down 
the  Missouri  shore,  hnrdles  Nos.  2  and  3  wer^  begun  Jnly  20.  By  the  middle  of  An- 
gust  these  hurdles  had  been  extended  a  distance  of  850  and  650  feet,  respect! velj, 
causing  such  a  fill  at  the  end  of  No.  4  that  this  hurdle  was  built  to  a  length  of  600 
feet  in  the  early  part  of  September. 

These  hurdles,  completed  to  the  channel,  largely  increased  the  current  on  Ae  Mis* 
souri  side,  but  the  channel  there  was  divided  below  Kennett's  between  the  two  Os- 
borne towhead  chutes  and  the  chute  down  the  Missouri  shore  past  Wilcox,  all  of 
which  were  too  shoal  for  steamboat  channels.  To  shut  off  the  channel  next  the 
Missouri  shore  the  construction  of  hurdles  was  begun  near  Wilcox  on  September  U' 

Three  hurdles  were  bnilt  across  this  chute,  Nos.  3,  4,  and  5.    The  piling  and  foun- 
dation mattress  on  these  lines  were  completed  October  17,  but  the  duces  of  stone  nn^ 
brush  which  were  placed  at  the  shore  end  of  each'  line,  where  piles  conld  not  be 
driven  on  account  bf  bed  rock,  were  not  complete<l  until  the  last  of  November.  Th* 
mattress  on  these  lines,  however,  was  carried  well  out  upon  the  bar,  and  the  hnrdle 

Siles  were  tightly  curtained  as  soon  as  driven,  so  that  nearly  nil  the  water  mnnisM^ 
own  past  Kennctt's  was  turned  through  the  Osborne  ohntee.    The  lower  chnte  so^^ 
began  cutting,  but  any  considerable  increase  in  depth  was  prevented  by  the  gr*^^ 
bar  which  was  found  there  at  a  1-foot  stage.    Meanwhile  the  npper  chnte  wns  c^^^T 
ting  slowly,  and  on  October  12  this  channel,  though  narrow,  was  of  sufficient  dep^^ 
to  carry  any  boat  then  running  on  that  part  of  the  river.  ^ 

The  closing  of  the  east  or  James  Chute  was  then  resumed  and  hurdles  Noe.  2,  S^  '^ 
and  5  were  completed  from  the  towhead  to  the  work  done  dnring  the  summer.  j^ 
scour  which  developed  under  the  foundation  mattress  of  No.  2hnrdle  near  the  sh^^T^ 
end  early  in  December  was  checked  by  placing  a  mattress  320  fbet  in  length  hy^  .J^ 
feet  in  width  above  the  drift  row.  An  extra  row  of  piles  was  driven  just  above 
weakened  hurdle  to  protect  it  from  drift. 

The  force  was  then  disbanded  and  the  plant  towed  to  the  winter  harbor 
her  10.  f 

All  of  the  hurdles,  except  No.  5  east  side,  were  broken  more  or  less  by  the  ^^^'^fg 
ice  during  the  winter,  the  loss  amounting  to  580  feet  of  the  5,550  feet  on  the  cast  ^*~f 
and  1,500  feet  of  the  2,790  feet  on  the  west  side,  or  a  total  of  2,080  feet  ont  of  ^t** 
8,340  feet  constructed  during  the  fall  season. 

Field  operations  for  the  re])air  of  the  upper  hurdle  on  each  side  of  the  river  i*'*'* 
resumed  March  4.    Hurdle  No.  2,  east  side,  was  repaired  in  March.    Two  bieska,  <^^ 
of  280  feet  and  one  of  50  feet,  were  redriven  and  the  hurdle  extended  40  feet  ^^^ 
the  towhead.    A  row  of  clumps,  3  piles  in  each,  was  also  driven  just  above  tlie  ^^ 
row  along  the  middle  portion  of  the  hurdle  i-o  protect  the  broken  piles  from  dJ^ 
The  small  amount  of  drift  collected  at  the  main  shore  end  was  sunk  and  the  e^**"' 
sion  at  the  towhead  was  wattled.  . 

In  hurdle  No.  3,  west  side,  a  break  of  300  feet  Just  ontside  of  the  shore  dike  wtf  ^ 


^ 
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9&from  the  ran  of  ice,  bnt  during  the  storms  of  March  the  remaining  drift 

0  foet  in  length,  gave  way  without  damage  to  the  hnrdle  row.  A  row  of  three- 
imps  12  feet  apart  was  driven  immediately  below  to  strengthen  the  hnrdle 
lile  sinking  the  drift  collected  above  it. 

aast  end  of  the  hurdle,  which  could  not  be  driven  in  the  low  stage  prevailing 
tall  season,  was  completed  to  the  towhead,  a  length  of  800  feet.  The  constmc- 
the  foundation  mattress  for  this  portion  of  the  hnrdle  was  greatly  retarded 
strong  enrrent  and  the  quick  rises  of  the  river  over  the  26-foot  stage  April  7 
,  each  rise  causing  a  suspensiou  of  several  days.  The  loss  of  160  linear  feet  of 
as  just  before  the  second  break  made  the  completion  of  the  hurdle  more'diffl- 
ring  to  the  greater  depth  and  increased  current  through  the  break.  A  large 
f  drift  was  sunk  above  the  old  portion  of  the  hurdle,  the  mattress  placed  on 
aging  from  40  to  60  feet  in  width.  Drift  mattress  was  also  placed  above  the 
trtion  with  exception  of  150  feet  near  the  towhead,  but  the  quantity  of  drift 
ras  not  as  larger 

le  west  or  shore  end,  200  linear  feet  of  hnrdle  had  been  driven  in  the  gap  when 
it  rise  carried  it  away.  After  the  second  rise  another  attempt  was  made  to 
/.  A  row  of  clumps,  four  piles  in  each,  was  driven  170  feet  above  the  line  of 
rdle,  and  40  linear  feet  of  mattress  had  been  constructed,  when  the  rise  of  May 
t  it  away. 

k.  for  the  season  was  then  closed,  and  later  In  the  month  the  plant  was  taken 
harbor  at  Bushberg. 

od  of  construction. — The  ordinary  forms  were  used,  except  in  the  construction 
foundation  mattress  at  the  main  shore  end  of  hurdles  Nos.  3  and  4.  on  the 
le,  which  was  built  across  the  channel  daring  the  high  water  of  July  and 
b.  The  current  was  so  strong  on  these  hurdles  that  the  driftpiles  driven  to 
le  mattress  were  scoured  out  before  it  could  be  sunk.  The  mattress^  there- 
'as  placed  before  the  piling,  that  on  No.  3  hurdle  being  held  during  construe- 
r  lines  to  clumps  of  piles,  75  feet  apart,  about  200  feet  above  the  line  of  the 
,  the  mattress  on  No.  4  hnrdle  by  lines  lastened  to  No.  8  hnrdle.  The  same 
i  was  used  in  the  extension  of  No.  3,  west  side,  during  the  high  water  of  April, 
this  case  the  mattress  was  held  by  clumps  only  75  feet  above  the  hurdle.  The 
36  was  found  too  short  for  the  depth  of  water,  but  the  steamboat  channel  pass- 
it  above  prevented  any  increase  of  distance.  This  method  of  placing  the  mat- 
briates  all  danger  of  scour  between  the  piles  when  they  itfe  driven,  but  it  is 
'  and  more  expensive. 

Illinois  shore  was  revetted  up  to  a  20-foot  stage  for  the  usual  distance  above 
low  the  ends  of  the  hurdles,  but  the  towhead  opposite  was  protected  by  the 
ion  of  the  foundation  mattress  to  the  edge  of  the  willows,  a  distance  of  50, 125, 
id  250  feet  respectively  from  the  piling  on  each  line.  Curtains  made  with  a 
mesh  were  built  to  a  6-foot  stage  on  No.  2,  a  12-foot  stage  on  No.  3,  and  to 
inger  at  a  16-foot  stag^e  on  Nos.  4  and  5  hurdles. 

he  west  side  the  curtains  of  Nos.  4  and  5  were  carried  to  the  stringers  atfll  on 
mly  to  a  6-foot  stage.  The  dikes  at  the  shore  ends  of  these  hurdles  were  built 
)h  mattresses  up  to  a  4-foot  stage  and  from  that  plane  to  12  feet  above  low  water 
tone,  700  yards  of  which  was  procured  from  the  bank  in  the  immediate  vicinity, 
nattress  was  about  3  feet  thick  and  50  feet  wide,  and  all  above  the  bottom  tier 
daced  about  12  feet  farther  upstream  than  the  one  next  beneath  it.  Two  tiers 
Lsed  on  No.  3,  four  on  No.  4,  and  three  on  No.  5  hurdle,  so  that  the  bottom  of 
lees  A'aried  in  width  from  60  feet  on  No.  3  to  85  feet  on  No.  4,  about  two-thirds 
ich  were  on  the  downstream  side  of  the  crest  of  the  dike.  The  length  of  the 
dike  was  150  feet,  the  others  175  feet. 

ection. — The  construction  of  mattress  to  protect  the  west  shore  of  Calico  Island 
)gnn  October  19,  1,500  feet  below  its  head  and  about  200  feet  above  tiie  foot  of 
T  outside,  which  extends  to  the  Lnoas  hurdles. 

1  mattress  was  built  on  flats  and  placed  with  its  inner  edge  at  a  4-foot  stage 
possible.  The  ordinary  width  was  120  feet,  but  it  was  made  wider  when  neces- 
o  protect  a  bay  or  excess  on  its  inner  edge.  Construction  was  continuous 
to  station  15  -f-  50  feet  or  to  a  point  1,550  feet  below  the  head  of  the  mattress, 

it  was  launched  from  the  ways  and  sunk,  as  the  mattress  showed  signs  of 
ing.  Construction  was  then  resnmed  and  the  mattress  was  made  continuous 
tion  40,  when  work  was  suspended  for  the  season,  December  9.  The  total 
it  built  was  4,000  linear  feet,  or  489,750  square  feet,  completing  the  low  water 
tion  on  that  part  of  the  island  that  seems  in  immediate  danger  of  erosion, 
revetment  was  begun  November  24  at  station  l-f-35,  the  head  of  last  season's 
D,  and  carried  up  to  a  20-foot  stage  down  to  station  7.  The  next  200  feet  waa 
ed  to  a  15-foot  stage,  and  from  station  9  to  I4-|-85,  to  a  10-foot  stage.  The 
ns  left  unprotected  are  verv  steep,  but  will  probably  be  graded  by  the  cur* 
luring  the  next  high-water  season, 
revetment  placed  amonnts  to  1,360  linear,  or  69,800  square  feet. 
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Work  dons — Hurdles  and  hank  protection. 


'HnrAe. 

East  side. 

West  side. 

ToUL 

2.      \ 

4. 

5. 

3. 

4. 

5. 

Piles  driven number. . 

Stringers  placed do — 

Piling;  built linear  feet. . 

Foundation  mattreaa do 

Do square  feet.. 

Drift  mattreaa linear  feet . . 

1,124 

233 

1,800 

1,450 

99;  940 

170 

5,400 

1^000 

13,400 

875 

164 

1,300 

1,530 

111,650 

739 

171 

1,430 

1,606 

100, 72& 

676 

144 

1,330 

1,600 

104,200 

1,737 
312 

2.240 

2,495 
171,675 

1,990 

98,785 

650 

2,925 
175 

2.200 

323 
58 

7TO 

875 

56,875 

411 

87 
775 
800 

52,000 

5.W 
1.19 

lltt 

Do .aquare  feet. . 

Wattling  and  curtains . .  lin.  tt . . 

Do square  feet. . 

Shore  dikes linear  feet.. 

lOiM 

1,000 
17, 175 

1.050 
22,825 

1,150 
18,650 

450 
7.100 

175 
4.825 

77$ 

16,875 

160 

2,010 

&0» 
tt.W 

Do cubic  fset. . 

l,OK 

Bevetment linear  feet . . 

200 
6,120 

165 
2.205 

270 
8,100 

200 
6,000 

8U 

Do square  feet.. 

22, 4S 

Shore  mattre88  between  hurdles  No8.  4  and  5. 

Linear  feet 1,100 

Square  feet 108,100 


Mattress . . . 
Revetment. 
Revetment 


Calioo  Island  protection. 


square  feet..  4^,750 

linearfeet..      1,^ 

square  feet..    69,800 

largest  number  emplojed 


All  of  the  employes  were  subsisted  at  the  works.    The 
in  November  was  397,  which  was  the  maximum. 
During  the  fall  season  the  work  was  in  charge  of  Mr.  C.  D.  Lamb,  superintendent 
Very  respectfully,  your  obedient  servant^ 

John  O.  Holman, 

Stiq^erintende^L 
Maj.  A.  M.  MiLLRR, 

Corps  of  Engineers,  U.  S,  A,  • 


RSPORT  OF  MR.  JOHN  O.  HOLMAN,  8UPERINTP.NDKNT. 

St.  Louis,  Mo.,  June  SO,  1S9S* 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  iiupror- 
ing  the  Mississippi  River  at  Ste.  Genevieve,  Mo.,  during  the  flscid  year  ending  Jom 
30,  1892. 

The  system  of  hurdles  at  this  locality  was  nearly  completed  at  the  dose  of  tbt 
previous  fiscal  year  under  the  direction  of  Mr.  William  S.  Mitchell,  superinteadeot 

The  continuation  of  the  work  in  July  completed  the  foundation  mattress  to  Ui« 
river  end  of  hurdle  No.  4,  the  driving  of  the  lower  row  of  piles,  the  revetnaot 
at  th€f  shore  end  and  the  wattling  of  the  hurdle  row  with  curtain  mattresses  to  the 
10-foot  stage.  Hurdle  No.  3  wiw  also  wattled  with  curtains  to  the  same  stage.  TI10 
drift,  collected  at  the  shore  end  of  No.  2, the  upper  hurdle,  was  sunk.  This  hurdJe 
was  not  wattled,  as  the  drift  which  had  been  sunk  before  the  entire  line  snswerM 
the  purpose. 

A  large  deposit  was  soon  formed  under  the  hurdles  after  the  closepf  work,  Jal.^  "• 
To  induce  a  further  till  the  wattling  of  Nos.  3  and  4  was  raised  to  the  20-footfti^» 
March  11  to  23,  1892. 


Hurdle. 


N0.2 

N0.3 

N0.4 

TotAl 


Length. 


Feet. 
1.500 
1,350 
900 


Pilos 
driven. 


Xumber. 
324 


^^2^r  Mattr^««  VatUiBr 


Numb^. 
70 


Sq./eeL 
8,700 


24,890 


Sq./eet. 


12,450 
9,490 


Sifi^ 


3,750 


824 


70 


33,530  ;      21,940 


Very  resi>octfully,  your  obedient  servant, 

Maj.  A.  M.  MiLLKR, 

Corps  of  £HyiHeeri,  U.  S.  A. 


John  O.  Hoijiax. 

Superintswks^ 
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REPORT  OV  MR.   C.   D.  I.AMB,   SWERINTENDENT. 

St.  Louis,  Mo.,  June  SO,  1892. 

^a.tor:  I  have  the  honor  to  snbmit  the  following  report  on  procuring  brush  dur- 
'  the  fiscal  year  ending  June  30,  1892 : 

he  force  which,  on  July  1, 1891,  was  working  at  Dnrfees  Point,  was  moved  to  vari- 
\  places  within  a  few  miles  of  the  construction  work  at  Rush  Tower,  where  the 
isii  was  used,  and  was  finally  disbanded  December  2  at  Fi«h  Bend  and  the  plant 
red  into  harbor  at  Bushberg. 

Vork  was  resumed  for  the  spring  season  at  Horsetail  Bar,  east  side,  near  hurdle 
,  20.  Operations  were  much  interfered  with  by  high  water;  but  little  brush  was 
toured  at  various  points  in  the  vicinity  until  finally  disbanded,  May  12,  on  account 
bhe  extreme  high  water. 

lie  brush  procured  and  the  time  spent  at  each  locality  is  shown  in  the  following 
lie: 


Locality. 


'fees  Point 

ters  Island 

■aetell  Bar,  west  side 

-setail  Bar,  east  side 

in  fioUowa,  west  side 

»h  Tower  Towbead 

'« Island 

itentiary  Point 

ioo  Island 

b  Bend 

'setail  Bar,  east  side 

rolls  Island 

rds  Island  towbead 

I  Smiths..... 

Qois  shore,  near  Fosters  iMland. 


Total 


'lime. 

Cords. 

July  1  to  July  10, 1891 

300.0 

July  11  to  July  23, 1891 

441.9 

Jnly  24  to  Aug.  12, 1801 

1,037.1 

Aug.  13  to  Aug.  23, 1891 

881.1 

Aug.  24  to  Sept.  1, 1891 

Sept.  2  to  Oct.  29, 1891 

1,028.8 

3, 330. 1 

Sept.  26  to  Oct.  6, 1891 

1,533.4 

Oct  80  to  Oct.  31, 1891 

406.3 

Nov.  1  to  Nov.  6, 1891 

323.4 

Nov.  7  to  Dec.  2, 1891 

1,647.7 

Mar.  2  to  Apr.  19, 1892 

1, 1U5. 3 

Apr.  20  to  Apr.  25. 1892 

210.9 

Apr.  26  to  Apr.  80, 1892 

420.6 

Apr.  30  to  May  4, 1892 

243.2 

May  5  to  May  12, 1892 

288.6 

13, 204. 4 

W\  the  brush  procured  during  the  year  was  loaded  with  the  derrick,  which,  as  at 
»ent  arranged,  will  hantlle  about  50  'cords  of  brush  per  hour  with  a  force  of  8 
Mirers  and  a  steam  engineer. 

Very  respectfully,  your  oltedient  servant^ 

C.  J).  Lamb, 
Supei'intettdent 
Bl^j.  A.  M.  Miller, 

Corps  of  Engineet^s,  U,  S,  A. 


REPORT  OF  MR.  8.  S.  VAN  NORMAN,  SUPERINTENDENT.  • 

St.  Louis,  Mo.,  June  SOy  1S9$, 

liAJOR :  I  have  the  honor  to  submit  my  report  of  operatioiis  at  the  engineer  depot 

'  the  liBcal  year  ending  June  30,  1892 : 

^owhoai. — The  steamer  Gen.  Gillmore  was  hauled  out  on  the  ways  July  28,  where 

'  cylinder  timbers,  fau-tails,  and  161  outriggers  were  renewed,  and  such  minor 

airs  made  as  were  found  necessary  and  not  practicable  while  the  boat  was  in  the 

ter. 

Ike  boat  was  taken  off  the  ways  August  12,  and  the  additional  repairs  incident  to 

o^al  9f  the  cylinder  timbers  were  completed  at  the  depot, 
^ater-closet  was  also  rebuilt,  the  boiler  deck-rail  repaired,  40  floor  timbers  in 
liull  renewed,  2  carlins  put  in  under  the  deck  at  the  after-cabin  bulkhead,  and 

c^Qvels  and  4  fenders  made. 

^^^nehee. — ^The  stack  knees  of  No.  2  were  renewed  and  the  rudder  couplings  of 

li  launches  changed  so  a8  to  connect  them  on  the  top  of  the  rudders. 

lie  boiler  sills,  a  swinging  fender,  nosing  on  the  head,  and  all  the  wheel  buckets, 

^pt  one,  were  also  renewed  on  No.  2,  and  the  machinery  repaired  and  launch 

nted. 

'iie.dri««r».— The  machinery  of  Nos.  1, 2, 10, 13, 16, 18,  and  20  was  thoroughly  r^- 

^i^edand  the  rake  ends  of  alVthe  drivers  were  calked,  most  of  them  twice  and  a 

^  three  times  during  the  year. 
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Renewal  of  different  paints  of  the  drivers  were  made  as  follows: 

Three  leads,  2  on  No.  18  and  1  on  No.  20;  4  timher  headB,  1  on  No.  10  and  3  on  No. 
20;  1  sUl  to  ledds  on  No.  20;  1  crab  frame  and  10  stanchions  under  beams  on  Nu.  11; 
6  side  braces  to  leads,  1  on  No.  12,  1  on  No.  13, 1  on  No.  16, 1  on  No.  18,  and  2  on 
No.  20. 

A  mast  was  also  placed  on  No.  4  for  nse  in  connection  with  other  appliances  in 
loadine  brush. 

Besides,  the  following  repairs  were  made  as  foaifd  necessary : 

Patching  and  calking  decks,  splicing  braces,  renewing  kevels,  patching  eabim, 
and  painting  cabins  and  smokestacks. 

Five  models  of  drivers  were  also  constmeted. 

^ar^es. —Thirteen  new  barges,  numbered  from  101  np^  were  built  under  contract  at 
Cincinnati,  Ohio,  and  added  to  the  fleet.  Thirty-six  gas-pipe  pumps  were  made  and 
placed  on  bargee,  and  all  barges  calked  above  the  light  water  line  as  required. 

A  side  dock  was  placed  under  No.  26  and  the  seams  and  butts  below  water  line 
were  calked. 

Models  of  five  barges  were  also  made. 

Barges  with  quarters, — ^Nos.  16, 17, 18, 19, 21, 22, 24, 2^,  and  26  were  calked  on  the  sidea, 
and  minor  repairs,  such  as  patching  quarters  and  decks,  made. 

Models  of  two  quarter  barges  were  made. 

Machine  shop, — ^The  old  hull  of  pile-driver  No.  15  was  repaired  and  fitted  np  as  a 
machine  shop,  as  follows :  The  upper  strakes  of  gunwales  on  both  sides,  six  rake 
plankj  the  deck  frame,  and  deck,  and  most  of  the  bottom  planking  were  renewed. 
A  cabin  26  feet  lon^  by  16  feet  wide,  with  a  skylight  8  feet  by  16  feet,  was  built  on 
tbe  hull,  and  the  interior  provided  with  a  vise  bench  and  two  vises,  a  drill  pnw. 
gas-pipe  vise,  rack  for  gas-pipe,  sixty  bins  for  gas-pipe  fittings,  forge  and  anvil,  and 
a  looker.  • 

New  engine  timbers  were  laid  and  the  engines,  boiler,  lathe,  and  shafting  placed 
and  lined  up. 

The  hull  and  cabin  were  painted  two  coats. 

Small  boats, — ^Ninety -five  flats  were  repaired  by  renewing  timber-beads,  reoewini^ 
and 'Splicing  head-blocks  and  deck  stringers,  and  calking  as  required. 

Ways  for  mats  were  placed  on  3  flats,  platform  built  on  2,  dunnage  renewed  on  5, 
and  ways  for  stringing  piles  erected  on  4. 

One  skift'  was  buUt  and  35  skiffs  and  22  yawls  were  repaired. 

Tools  and  appliances. — A  mast,  18  water  gauges,  4  pump  plungers,  and  15  pomp 
boxes  were  made,  and  50  cant  hook,  14  pike,  20  axe,  3  hatchet,  and  2  spike  mani 
handles  prepared. 

A  grindstone,  31  blocks,  21  wheelbarrows,  and  a  plane  table  shade  were  repaired. 

Boarding  outfit, — ^Fifby  meat  boxes  were  made,  3  wator  coolers  repaired,  and  seali 
of  24  chairs  renewed. 

Portable  buildiHg, — Six  and  a  half  sections  were  repaired  and  erected  on  barge  No. 
26,  the  inside  being  whitewashed  and  the  outside  painted. 

Supply  depot, — A  photographic  dark  room  was  built;  a  vise  post  and  bench  and  a 
drill  press  were  fitl^d  up  in  the  blacksmith  shop;  the  roofii  of  warehouses  repaired; 
the  depot  fences  and  sheds  whitewashed;  cellar  steps  in  warehouse  rebuilt,  and  the 
sills,  platform,  and  a  comer  iron  of  the  wagon  scales  renewed. 
Very  respectfully,  your  obedient  servant^ 

S.  S.  Van  Normax, 

SuperintemdcnL 

Mfvj.  A.  M.  Miller, 

Corps  of  Engineers,  U^  S,  A, 
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Conttruotian  aooouni,  $kawing  total  oo$t  of  works  to  June  30, 1892. 


Vame  of  work. 


PiM»  Island  Bam 

Piaaa  Island  Dam,  ontUng  channel 

Alton  Dam 

Alton  Dike 

Sawyer  Bmd,  protection 

Venice  Dikes 

St.  Lonis  Harbor 

Arsenal  Island,  protection 

dosing  Cahokia  Chate 

Channel  opposite  St.  Louis 

Horsetail  Bar,  dikes  1  to  5  inclusive; 

Horsetail  Bar,  training  wall :. 

Horsetail  Bar,hnrdles 

Horsetail  Bar,  hank  protection 

Carrolls  Islanil,  hurdle 

Twin  Hollows,  west  side,  hurdles 

Twin  Hollows,  west  side  bank  protection. 
Twin  Hollows,  cast  side  bank  protection  . 

Palltight,  hurdles 

Beards  Island,  primary  hurdle 

Beards  Island,  bank  protectton 

Jim  Smiles,  hurdles 

Jim  Smiths,  bank  protection , 

Chesley  Island,  bank  protection 

Chesley  Island,  hurdles 

Sulphur  Springs,  hurdles \ 

Lucas,  hurdles 

Foeter  Island 

Bush  Tower,  hurdles 

Rush  Tower,  protection 

Fort  Chartres  Dam 

Turkey  Island 

St.  GeneyicTe,  hurdles 

Kaskaskia,  protection 

Liberty  Island  Dam 

Xiber^  Island,  protection 

Devils  Island,  Dike  1 

Devils  Island,  dams  1  and  2 

Kinton  Point,  hurdles 

Cane  Girardeau,  primary  hurdles 

Cauo  protection 


Total, 


Expended 

prior  to 

JiHy  1, 1891. 


$37,910. 
3,118. 

33,740. 

76, 703. 

96,803. 

36,341. 
117,470. 

42,599. 
119,958. 

68,455. 
225,066. 

81,253. 
548,834. 

40,993. 

4, 0!)3. 

248,837. 

31,370. 

128,920. 

840,778. 

7,166. 

84,258. 

366,803. 

7,569. 

64,416. 

27,808. 
177,964. 
128,056. 

44,296. 
9,333. 


41 
86 
05 
96 
63 
85 
42 
06 
21 
64 
31 
28 
08 
55 
58 
82 
55 
80 
57 
24 
76 
33 
58 
04 
61 
24 
65 
02 
32 


36,812. 
24,463. 
36,059. 
66,465. 
5,053. 
45, 129. 
65, 871. 
06,526. 
33,436. 
31,930. 
160,439. 


86 
85 
47 
62 
91 
40 
17 
88 
37 
18 
82 


Expended 

during  fiscal 

vear  ending 

June  30, 1892. 


$49,948.78 
"'26,' 578.*  52 


165. 4:t5. 82 
15,630.18 


11,111.59 


3, 762. 110. 35 


268,70^.89 


Total 

cost  to  June 

30,1892. 


$37,910.41 
3,116.86 

33. 740. 03 
126, 652. 74 

96, 803. 63 

86,341.83 
144,048.94 

42,509.06 
119,998.21 

58,455.54 
225, 066. 31 

81, 253. 28 
548,834.08 

40, 993. 55 

1, 093. 58 

248,837.82 

31,370.55 

128, 920. 30 

340,778.57 

7, 166. 24 

84. 258. 76 

365,  803. 33 

7,569.58 

64. 416. 04 
27,808.61 

177, 904. 24 

128, 056. 65 
44,296.02 

174, 769. 14 
15, 630. 18 
36. 812. 80 
24,463.85 
47,17L06 
66,465.62 
5, 053. 91 
45, 139. 40 
65,871.17 
66, 526.  88 
33, 436. 37 
81, 930. 18 

160,439.82 


4,030,815.24 


Property  account. 


Class  of  property. 


Steamer  Gen.  Gillmore 

Ijannches 

Barges,  model 

Bargee,  with  quarters 

Pileilrivers 

Machine  shop 

Small  boats 

Portable  quarters 

Xents 

Snpply  depot 

Tools  and  appliances 

Boarding  outfit 

Office  furniture 

Survey  instruments ., 

Photographic  apparatus 

Total 


Value  July 
(1, 1801. 


$11,742.07 

6,466.62 

51, 039. 60 

5,266.81 

39.992.95 

800.00 

13,757.12 

7, 598. 34 

190.75 

3,812.76 

4, 397. 65 

9, 661. 89 

385.63 

456.70 

200.48 


135, 760. 37 


Extraordi- 
nary re- 
pairs, pur- 
cnases,  and 
additions. 


$2,988.86 


40,434.75 
12, 500. 00 

550.73 
1, 599. 51 

132.40 


745. 18 
618. 61 


157.00 
29.08 


AsRumed, 
deteriora- 
tion 
charged  to 
works  of 
improve* 
meut,  etc. 


68,756.81 


$2,002.99 
1,000.00 

22,175,00 
4. 0.'iO.  00 
7,650.00 


4,225.64 
1, 443. 00 


371.76 

2, 110. 27 

966.10 


45,995.54 


Value 

June  30, 

1892. 


$12, 727. 94 

5,466.62 

78, 299. 35 

13.716.81 

32, 893. 68 

2, 399. 51 

9,663.97 

6,154.65 

190.75 

3, 441. 00 

3,032.56 

9,314.31 

385.63 

613, 70 

230.16 


178,530.64 


1726       REPORT   OF,  THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 


Material  account. 


Class  of  material. 


Sabsiatonce 

Brush 

Piles 

Stone  

Kope 

Wire 

Inm 

NaUs 

Spikes 

Bolts 

Lumber 

Oakum 

Coal v- 

Ice 

MJscellanooas  material . 


Total 


Value  on 

hand  July 

1,  1891. 


$989.01 

978.88 

36.88 

301.25 

11, 476. 72 

1,010.58 

258.48 

356.26 

679.07 

3,152.00 

636.68 

231.29 

307.09 


1,832.GQ 


Value 
purchased. 


$17,921.84 

14.242.47 

22,572.16 

10,903.98 

729.25 


140.32 
251.48 
103.50 
59.73 
746.12 


7, 197. 59 
1,828.95 
2, 619. 78 


Expended 
and 

charoed  to 
works  of 
improve- 

inenti  etc 


$18. 

14. 

20, 

10, 

4, 


458L 

455. 

48S. 
391. 
788. 
85:1. 
150. 
349. 


,1. 
4. 


489. 
99L 
195. 
4«1. 

828. 
075. 


ViloooB 

band  Jane 

30,  1892. 


42  i 
70  I 


53 
87 
50 
66 
08 
43 
29 
05 
77 
95 
88 


$45143 

765.  flS 

2. 12}.  35 

.   rt3,34 

7,416144 

156.71 

34^31 

256.08 

33&4B 

1.721 39 

391.51 

36.34 

22.91 


376.56 


22,246.94;    79,317.17,    86,441.71'       15. 12141 


Construciion  account  showing  cost  of  works  during  fiscal  year  ending  June  SO,  ISOS, 


Class  of  expcDditures. 


Contract .' 

Labor  and  superintendence.. 

General  expense 

Towboats 

Ordinary  repairs  and  care  of 

plant  and  tools 

Deterioration  of  plant 

Subsist<'nce  and  ice 

Puel 


Localities. 


Alton  Dike. 


$49,948.78 


Matcrisl  used  in  construct  ion . 


St.  Louis 
Harbor, 
hurtUee. 


$12,985.86 
1, 012. 22 
2,078.42 

1, 080. 18 

1,906.10 

297.32 

129.11 

7, 089. 31 


Total i    49,948.78  1    26,578.52 


Rusb 
Tower, 
hurdles. 


I       Rush 
j  Tower,  pro- 
I     t«ction. 


St.  G«n€)- 

viovo, 

hurdles. 


$44,721.50 

10. 200. 60 

16. 543. 61 

12,784.68 
26,834.80 
12, 789.  m 
1, 657. 64 
39. 903. 41 


$4,  6.>4. 08 

593.10 

1, 7JBJ.  19 

720.54 

1.295.96 

1,418.37 

54.91 

5,  111.  03 


165,435.82       15,630.18 


$3 


871.60 
367.72 
1. 274. 92 

814.32 

1,555.56 

1,007.04 

90.16 

2, 130. 27 


TotaL 


$49,918.78 
66.23XM 
12.173.64 
21.679.14 

15,399.73 
31.39143 
15.51131 
1. 93l.fi 
54. 234.  OS 


11,111.59     268,794.81 
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Beoord  of  gauge  at  Grafton^  III,,  for  fiscal  year  endin^f  June  SO,  1892, 
[Height  of  water  above  a  plane  200  feet^elow  St.  Louis  "City  Directrix.] 


I>ay. 


1; 

2. 
3. 
4. 

-5. 
6. 

7. 

S. 

9. 
lO. 
11. 

i:«. 

14. 
15. 
16. 
17. 
1». 
19. 
*JQ. 
21. 
22- 

2:». 

24- 

25. 

26. 

27. 

28. 

29 

30 

31 


July. 


197.25 
198.00 
198.80 
199.30 
199.10 
198.70 
198.50 
198.41 
196.30 
198.02 
197.95 
197.92 
196.80 
196.28 
196.97 
195.71 
195.43 
195.10 
194.81 
194.70 
194.60 
194.30 
194.20 
194.07 
193.88 
193.70 
193.69 
193.68 
193.68 
193.71 
193-  75 


Aug. 


193.89 
193.90 
193.90 
193.83 
193.791 
193.73 
193.68 
193.20 
193.10 
192.35 
192.80 
192.82 
192.76 
192.78 
193.22 
193.62 
193.92 
194.88 
195.35 
195.85 
196.35 
196.82 
196.00 
196.35 
195.02 
194.50 
193.80 
193.30 
192. 7« 
192. 33 
192. 1& 


Sept 


Oct 


191. 93 
191.84 
191. 78 
191.56 
19L53 
101. 52 
191.50 
191. 47 
191.45 
191. 41 
191.40 
191.34 
191.30 
191.20 
191. 15 
191.00 
190.90 
100.83 
100.80 
190.77 
100.71 
100.68 
190.64 
190.62 
100.63 
190.62 
100.60 
100.63 
100.67 
100.66 


190.63 
100.60 
100.57 
100.54 
100.50 
190.50 
190.48 
100.53 
190.61 
100.72 
190.75 
190.80 
190.83 
190.87 
101.00 
191.02 
101.60 
191.91 
191.99 
192.43 
192.42 
192.40 
192.36 
192.20 
192.04 
191.88 
191.77 
191.63 
191. 52 
191. 45 
191.40 


Nov. 


Deo. 


191.40 
191.38 
191.32 
191.35 
191.86 
191.32 
191.30 
101.27 
191.31 
191.39 
191. 46; 
191. 50 
191.52 
191. 57 
191.53 
191.40 
191. 47 
191. 47 
191. 45 
191. 44 
101. 42 
191.40 
191.38 
191.60 
19L92 
191.80 
191.76 
191. 72 
191. 70 
191.42 


Jan. 


191.30 
191. 2J 
191. 18 
191.04 
190.92 
190.88 
100.84 
190.80 
190.77 
100.66 
190.60 
100.60 
100.67 
100.80 
191. 18 
101.43 
101.60 
191. 82 
192.31 
192.73 
192.81 
192.78 
192. 72 
192.66 
192.57 
192.51 
192.47 
192.38 
192.32 
192.26 
192.25 


Feb. 


192.22 
102.20 
192.11 
191.97 
191. 75 
191. 61 
101.50 
191.38 
191. 25 
193.30 
193.60 
193.50 
193. 70 
193.85 
103. 90 
194.00 
194. 11 
194. 19 
194.26 
194. 37 
194.66 
194.00 
195.20 
105. 53 
195.83 
195.75 
195.64 
105.50 
195.32 
195.20 
194. 80 


194.63 

194.26 

194.00 

193.75 

193.82 

194.53 

195.10 

196.50 

196.92 

196.90 

196. 76 

196.51 

196.241 

106.07 

196.40 

195.70 

195.40, 

195.60 

196.26 

198.55 

199.38 

198.27 

197.30 

196.45 

195.40 

195.38 

195.37 

196.40 

195.52 


Mar. 


195.60 

195.71 

195.83 

195.82 

196.02 

196.14 

196.74 

197.77 

197.91 

198.20 

197.83 

197.51 

107. 32 

197.20 

196.93 

190.70 

106.54 

196.38 

196.20 

196.11 

196.08 

196.08 

196.18 

196.30* 

196.51 

196.70 

196.31 

196.90 

107.07 

197.32 

197.68 


Apr. 


May. 


198.04 
198.70 
109.40 
201.55 
204.20 
206.30 
207.20 
207.16 
206.20 
205.16 
204.30 
203.00 
203.21 
202.91 
203.00 
203.60 
203.90 
204.20 
204.55 
205.001 
206.06 
206.75, 
207.011 
206.95 
205.81 
205.03 
204.45 
203.80 
203.40 
203.20 


Jane. 


203,20 
907. 54i 
203.90] 
204.30; 
205. 701 
206.60! 
207. 65' 
208.55 
209.451 

210.  30; 

211. 24 
212. 00: 
212.96 
213. 98; 
214. 80| 
215. 40, 
215. 65! 
215. 85i 
215. 74j 
215. 38, 
215. 19, 
215. 03, 
214.70 
214. 42! 
214. 13! 
214.06; 
213. 97 
213.85 
213.40 
213.76 
213.81 


213.84 
213.82 
213.65 
213.43 
213.21 
212.92 
212. 61 
212.39 
212.25 
21&00 
211.80 
211.57 
211.35 
211. 15 
210. 91 
210. 70 
210.67 
210. 50 
210. 21 
200.80 
209.65 
209.42 
209.34 
209.33 
200.48 
209.53 
200.60 
209.  H7 
210.29 
210. 61 


Standard  low  water  at  St.  Louis  170.10  feet. 
Zero  of  St.  LoaiB  gauge  166.19  feet. 

Record  of  gauge  at  Grays  Point,  Mo,,  for  fiscal  year  ending  June  SO,  1S9£. 
[Height  of  water  above  a  plane  200  feet  bdow  St.  Loais  City  directrix.] 


I>ay. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1 
1 

107. 11 

102.26 

99.51 

93.61 

93.71 

93.76 

94.26 

96.66 

103. 16 

104.01 

112.61 

120.71 

2.-.- 

107.56 

102.86 

98.96 

93.46 

93.61 

93.21 

94.51 

95.91 

103.16 

10.'i.36 

111.66 

120. 56 

3 

108.76 

103.46 

98.51 

93.26 

93.51 

92.76 

94.66 

96.81 

102.66 

106.06 

110. 71 

120.51 

4 

109.56 

103.28 

97.91 

93.06 

93.46 

92.51 

95.31 

97.31 

102.36 

106.36 

109.86 

120.66 

5....1 

110. 41 

102.66 

97.61 

92.96 

93.41 

92.41 

95.66 

97.06 

101.06 

110. 66 

108.91 

120.96 

6.... 

110.56 

101.96 

97.16 

92.86 

93.36 

92.26 

96.76 

97.81 

101.96 

112.71 

109.06 

121. 38 

7.... 

110.26 

101.56 

96.76 

92.86 

93.36 

92.31 

96.76 

08.71 

102.11 

114. 81 

100.66 

121.. 51 

8....! 

109  36 

101.86 

96.51 

92.86 

93.36 

92.51 

96.06 

100.81 

101.96 

116.01 

111.66 

121. 51 

9.-.. 

108.26 

101.86 

96.31 

92.86 

93.46 

92.71 

94.71 

102.36 

102.26 

116. 61 

113.46 

121. 31 

10... 

107.46 

101.36 

96.06 

92.86 

93.56 

92.86 

93.71 

103. 51 

103.36 

116.51 

114.26 

121.06 

11.--. 

107.26 

101.21 

95.86 

92.96 

93.66 

92.76 

93.71 

103.86 

105.86 

115.91 

115. 16 

120  66 

12... 

107.56 

100.71 

95.71 

9.3.11 

93.66 

92.61 

93.61 

103. 78 

106.46 

115.06 

115.66 

120.16 

13.-.. 

107.71 

100.61 

96.56 

09.41 

93.66 

92.31 

91.81 

103.36 

106.16 

113.66 

116.86 

119.66 

14... 

107. 46 

100.61 

95.41 

93.81 

93.56 

92.36 

90.56 

102.  81 

105. 46 

112.56 

118.46 

119.06 

15.... 

106.56 

100.21 

95.26 

94.51 

93.51 

92.46 

90.36 

102.06 

104.76 

111.81 

120.26 

118.  51 

16. . . . 

105.86 

99.66 

95.16 

94.71 

93.66 

92.61 

90.86 

101.36 

104.01 

111.61 

121.06 

117.86 

17.... 

105. 51 

99.61 

95.01 

94.96 

93.76 

92.71 

91.41 

101.06 

103. 86 

111.51 

121. 71 

117.16 

18.-.. 

105.31 

100.26 

94.86 

95.06 

93.76 

92.96 

92.51 

100.96 

102.81 

111.  51 

122. 31 

116.56 

19... 

105.16 

100.76 

94.76 

95.11 

93.76 

93.11 

92.06 

100.56 

102.26 

111.66 

122.76 

116. 01 

20. . . . 

104  86 

101.91 

94.66 

95.11 

93.81 

93.36 

92.81 

100.46 

101.91 

112. 76 

123.16 

115.  16 

21.... 

104.21 

103.11 

94.56 

95.01 

94.01 

93.56 

93.51 

101,06 

101.66 

114.31 

123.41 

114, 51 

22... 

103.76 

105.46 

94.41 

94.86 

94.16 

93.66 

94.36 

105.66 

101.36 

115.36 

123.51 

113.86 

23.... 

103.41 

107.26 

94.86 

94.76 

94.61 

93.81 

94.76 

105.96 

101.36 

116. 11 

123.36 

11.3. 06 

24-... 

102.86 

106.91 

94.26 

94.56 

95.06 

94.06 

95.21 

105. 16 

101. 26 

116.36 

123.16 

112-36 

25.--. 

102.66 

105.66 

94.16 

94.51 

04.76 

94.21 

05.31 

104.06 

101. 71 

116.26 

122.86 

112. 11 

26.-.. 

102.51 

103.76 

94.11 

94.46 

94.81 

94.36 

95.41 

103.06 

102. 16 

115.86 

122. 76 

112-  36 

27.--. 

102. 51 

104.06 

94.01 

94.31 

95.01 

94.51 

95.46 

102.46 

102.  36 

115. 36 

122.51 

112. 71 

28... 

102.76 

103.26 

9:).  91 

94.21 

94.91 

95.66 

95.66 

102.56 

102.51 

114. 91 

122.06 

112. 86 

29.... 

102.91 

102.16 

93.76 

94.11 

94.26 

94.61 

95.76 

103. 16 

102.  41 

114. 16 

121.66 

113.06 

30.... 

102.76 

101.06 

93.71 

94.01 

93.86 

94.31 

98.  2G 

102.41 

113.31 

121.06 

113.36 

31..-. 

102.16 

100.21 

93.91 



94.16 

97.76 

102.81 

120.76 

Standard  low  water  at  St.  Louis,  170.19  feet 
Zero  of  St.  Louis  gauge,  166.19  feet 
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Depth  of  waier  infeei  upom  (k$ 


Date. 


1891 

July    2 

8 

8 

11 

11 

15 

17 

19 

19 

20 

21 

22 

23 

25 

26 

29 

29 

30 

Aug.    2 

4 

15 

17 

18 

19 

26 

29 

31 

Sept.    1 

3 

4 

5 

7 

9 

16 

16 

17 

23 

26 

28 

1 

4 

5 

8 

12 

17 

19 

21 

26 

5 

9 

19 

19 

25 

27 

30 

Deo.  26 

1892 

Jan.   16 

14 
25 
26 
2 
8 
17 
28 


Oct 


Kot 


'S3 

5*00 
GQ 


Feb. 


Mar. 


17.80 

16.70 

16.70 

16.50 

16.50 

14.40 

13.50 

12.90 

12.90 

12.20 

11.80 

11.30 

10.80 

10.50 

10.60 

10.40 

10.40 

10.00 

11.00 

10.20 

7.00 

7.70 

8.50 

9.40 

11.80 

8.20 

6.50 

6.10 

4.70 

4.70 

4.30 

3.70 

3.20 

2.10 

2.10 

1.90 

1.30 

1.00 

.80 

.50 

.10 

.00 

.00 

.80 

2.30 

2.20 

1.90 

1.30 

.40 

.50 

.90 

.90 

1.60 

1.20 

.10 

1.60 

FroseD 

3.20 

8.80 

9.40 

8.80 

10.00 

10.00 

10.50 

9.90 


Name  of  steamer  fumishiog  re- 
port. 


Gen.  Gillmore 

City  of  Hickman 

S.H.  H.Clark 

John  Gilmore 

Gen.  GUlmore 

CityofSt-Loniti ..... 

Gen.  Gillmore 

John  Gilmore 

City  of  Providence.  - . 

Gen.  Gillmore 

Arkanaae  City 

City  of  New  Orleans. 

H.M.Hoxie 

Oakland 

Belle  Memphis 

City  of  Monroe 

City  of  Hickman 

S.H.H.  Clark 

City  of  Proridence. . . 


Arkansas  City 

Snag  boat  J.  N.  Macomb . 


§ 

2 


Down. 
..do.. 
..do  .. 
..do.. 
..do  .. 
..do.. 
..do  .. 
..do.. 
..do.. 
..do  .. 
..do  .. 
..do.. 
..do.. 
..do  -. 
..do.. 
..do.. 
..do.. 
..do  .. 
..do.. 
..do-. 
..do.. 
..do.. 
..do.. 
..do  .. 
..do.. 
..tlo.. 
..do  .. 
..do .. 
..do.. 
..do  .. 
..do.. 
.  .*do  . . 


:do 

do 

Gen.  Gillmore. . . 

do 

My  Choice 

Gen.  Gillmore... 

Arkansas  Citv  ■ . 

City  of  Hickman 

Gen.  Gillmore... 

Belle  Memphis . . 

Gen.  Gillmore... 

City  of  New  Orleans |...do 

J.  P.  Jackson do 

City  of  St.  Louis do 

Gen.  Gillmore do 

do do 

..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
...do 
^do 
..do 
.  .do 
..do 
..do 
...do 


City  of  Cairo.. 
Gen.  Gillmore. 
do 


CitT  of  Monroe.. 

Nellie  Spier 

Gen.  Gillmore... 

do 

City  of  Sheffield. 
Gen.  Gillmore... 
Ferd.Herold.... 
Gen.  Gillmore... 
do 


do 

City  of  Sheffield. 
Gen.  Gillmore... 
Ferd.  Herold . . . . 
Gen.  Gillmore. . . 
City  of  Cairo.... 
Cherokee 


do 

Crystal  City 

City  of  Monroe 

City  of  New  Orleans 

City  of  Monme 

City  of  Cairo 

Geu.  Gillmore 

do 


I 


.do. 


do 

do 

.do 

do 

.do 

.do 

.do 

do 

do 


a 

CI 


78 

a 


22i 


18 
18 


18 


16h 
15 


1«* 
12 


18 


15 


IH 


13| 


12 

ioj 


o 

0-t 
o 

H 

a 

H 


13* 


to 


u 
e 
> 

2 


a 


S 


a    ■    « 


H 


12 
12 
18 
12 
15 
15 
lOi 


;  15 


15 


161>  18 
16]j  16| 


12 
9 


16J 

104 

15 

13* 
12 

12 

9 
12 
12 

9 


12 


^\  13| 


94'    94     7 


H 


12 
9 
8 


8 
8 
7 
9 

? 


7 
7 


12 

7* 


9 


7 
7 


V 


8*     84 
9 

?j 

8 
9 
9 


9 


9* 


18 
15 
16 


4* 


12 
7 


6 
6* 


12 

104 


104 


It:::: 


224 


15 

18 


18 
12 


l»4 


104 

T 

ioil 


15 


18 


12 

10* 


12 


1«1 


194... 
18  <  18 
15  104 
15  .... 
I.... 


15 


!•* 


9i[  104' 
104.....    12 


12 


8 
7* 


8 


4 
4* 


— j  54 


H 


I-- 


9 


6*: 


7* 

6 


5* 

ii 

6 
6 

V 

9 


9 


13* 


164 

164 

9  I 


8 

5 

9 


9 
9 
7* 


12 


«* 


104 


6 


6 


.      9 


164 


134 


18 
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1 

J 

• 

1 

• 

.s 
s 

• 

1 

% 

• 

1 

c  • 

M 
U 

d 

• 

t 

a 

Q 

1 

i 
.o 

q 

s 

• 

3 

1 
1 

Forest  Home  Land- 
ing. 

1 

.a 

1 

1 

■q 

I 

• 

1 

1 
1 

• 

• 

FqrtChartresLand-  * 
ing. 

a 
« 

1 

« 

bb 

c 

1 

s 

Stantons  Landing. 

i 
> 

s 

0 

03 

1 

CO 

H 

i 
1^ 

m 

12 
18 
164 

15 

12 
12 

'is 

18 
164 

— 

K 

18 

164 

164 

164 

^ 

13* 

15 

18 

134 

12 

15 

ist 

134 
12 

12 

134;  15 

13* 

9 

i:<4 

12 

16^ 

15 

12 
8 
7 

15 

•  •  a  * 

134 

12 

13i 

134 

13A 

9 

15 

12 

9 

i;H 

12 
12 

15 
15 

- 

12 

104 

12 

12 

15 

134 

9 

134 

8 

15 

12 

12 

15 
12 

12 
lOJ 

9 

9 

n 

'" 

9 

12 

9 
12 

»4 

15 

15 

12 

lOJ 

104|.... 

m 

8 

9 

"  •  ■  •  " 

m 

16 

10 

12 

18 
9 

lOJ 

104 

12 

8 

94 

lOi 

1?. 

"sj 

12 

104 

1' 

94 

7 
7 

7 

9 

il 

gl 

74::::; 

01 

8 

lol 

..... 

'a 

8 



9 
6* 

9 
9 

I' 

8J 

'  *9* 

7 

53 

«i 

H 

«* 

7 

8 

8 
6 

0* 

5 

7* 

•a 

6 
6 

6 

6 

H 

7 

6 

5i 

7 
7 

7 

7 

7 

Ci 

?' 

54 

5 

6 

•» 

■**e' 

7 

Jl 

5 

6 

6 
5i 

6 
6 

5 

6 
5 

4jk 

8i 

6i 

"  •  •  •  • 

5 

44' 

5i 
6* 

6 

•  -  a  -  • 

5 

9 
9 
9 

6 
6 

6 

6 

6 

6 

e* 

«* 

e* 

54 

»i 

7 

6* 

5 

7 

»* 

il 

« 

5 
5 
ft 

- 

"'*6 

6 
6 

5* 

** 

4i 

6 

54 

5 

H 

54 

.... 

• 

9 

9 

9 

64 

9 

9 

li" 

8 

9 

6 

5i 

54 

7 

•  i... 

• 

8 

J* 

*i 

6 

8 

9 

? 

8 

9 

*  •"• 

15 

12 

9 

134 

134 

12 

15 

. .  •  • 

104 

"1 

. 
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Dept%  of  water  in  feet  upon  tU  Hn 


Date. 


^     1891. 

July    2 

8 

8 

11 

11 

15 

17 

10 

19 

20 

21 

22 

23 

25 

26 

29 

29 

30 

Aug.    2 

i 

15 

17 

18 

19 

26 

•29 

31 

Sept    1 

3 

4 

5 

7 

9 

16 

16 

17 

23 

26 

28 

1 

4 

5 

8 

12 

17 

19 

21 

26 

Kov.    5 

9 

19 

19 

25 

27 

80 

Dec.   26 

1802. 

Jan.   16 

Feb.     3 

14 

25 

26 

Kar.    2 

8 

17 

28 


Oct. 


m 


Feet. 

17.80 

16.70 

•  16.70 

16.50 

16.50 

14.40 

18.50 

12.90 

12.90 

12.20 

11.80 

11.30 

10.80 

10.50 

10.60 

10.40 

10.40 

10.00 

11.00 

10.20 

7.00 

7.70 

a50 

9.40 

11.80 

8.20 

6.50 

6.10 

4.70 

4.70 

4.30 

3.70 

3.20 

2.10 

2.10 

1.90 

1.30 

1.00 

.80 

.50 

.10 


.80 
2.30 
2.20 
1.90 
1.30 
.40 
.50! 

.ooi 

.90' 
1.60i 
L20| 

.10 
1.60 

Froxen 

3.20 

8.80 

9.40 

8.80 

10.00 

10.00 

10.60 

9.90 


Ktane  of  steamer  forQishing 
report. 


Gen-GUlmore 

City  of  Hickman 

S.fi.H.Clark 

John  Gifanore 

Gen.  GUImore 

City  of  St  Louia 

Gen.  Gillmore 

John  GiLnore 

City  of  Providence 

Gen.  Gillmore 

Arkansas  City 

City  of  New  Orleans 

H.M.Hoxie 

Oakland 

Belle  Memphis 

City  of  Monroe 

City  of  Hickman 

S.d.H.  Clark 

City  of  Providence 

Arkansas  City 

Snag  boat  J.  K.  Macomb. 

do 

do 

Gen.  Gillmore 

do 

My  Choice 

Gen.  Gillmore 

Arkansas  City 

City  of  Hickman 

Gen.  Gillmore 

Belle  Memphis 

Gen.  Gillmore 

City  of  New  Orleans 

J.  P.  Jackson 

City  of  St.  Louis 

Gen.  Gillmore 

do 

City  of  Cairo 

Gen.  Gillmore 

do 

City  of  Monroe 

NeUieSnier 

Gr«n.  Gillmore 

do 

City  of  Sheffield 

Geii.  Gillmore 

Ferd.Herold 

Gen.  Gillmore 

do 

do 

City  of  Sheffield 

Geii.  Gillmore 

Ford.Herold 

Gen.  Gillmore 

City  of  Cairo 

Cherokee 


do 

CrvstalCity 

City  of  Monroe 

City  of  New  Orleans 

City  of  Monroe 

City  of  Cairo 

(^n.  Gillmore 

do.....: 

do 


a 
o 


Down.. 
...do... 
..do... 
..do... 
..do... 
..do... 
..do... 
..do  ... 
..do... 
..do... 
..do... 
..do... 
..do... 
..do... 
..do... 
..do... 
..do... 
..do  ... 
..do... 
..do... 
..do... 
..do... 
..do... 
...do... 
...do... 
...do  ... 
...do... 
...do  ... 
..do... 
...do... 
..do... 
..do... 
..do  ... 
...do  ... 
...do  ... 
..do... 
..do  ... 
.  .do  ... 
..do... 
..do... 
...do  ... 
..do  ... 
..do... 
..do... 
.  .do  ... 
..do... 
..do  ... 
..do... 
..do... 
..do... 
..do... 
..do... 
..do  ... 
..do... 
..do... 
..do... 


.do 
.do 
.do 
.do 
.do 
do 
.do 
do 
.do 


a 

9 

••a 
CO 


9 


15 
15 


12 


12 
12 


18 


104 

15 


15 

10* 
12 

H 

12 
134 

^2* 


104     9 


104    74 

7 


6 
64 


6 
44 


6| 


12 


6 


15 
1341 


8 
6 


6 


6 
5 


«i 


64 


64 


I 


15 

134     ^  , 

12     15    . 


0 
13 
134 
12 

9 
134 


104 


9 

8 


8 
7 


^ 


54) 

44 

9 

12 


7 

H 
44 

9 


134 

104 

12 

104 

12 

»*1 


15 


8 
7 


8 
6 


H» 


^ 


H 


a 


i 


m 

g 


cc 

a 

a 


s 

e 
o 

JZ5 


15 


164 


.1  16 


12 


12 


tc 

s 

■E 

Gk 
(0 

a 

3 


e 
t 


4 

s 

i 

a 

a 

9 
Ji 

i 


15 
12 


12 


12 


104 


.!  134 


134 


W* 


»fc 


1(1' 


94'  15 
104... 


134 


IS 
15 

n 


12 


m 
12 
134 


104  134 


134! 


74i    64;...... 

J .. 


8     134 


8 


S* 


5 
64 


104 


4 

8 

12 


84     64.... 


8 


9 


7,    6 


6     f 


/ 


4* 


'  12 


54;    54; 


7  .... 


54 


15 


6:   8 


15 
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between  SL  Louis  and  Cairo~-Continaed. 


1 
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a 
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1 
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1 

• 

• 
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s 

1 
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.3 

1 

• 

H 
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• 

1 

• 

o 
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•a 

16i 
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15 

12 

18 

16J 

15 

12 

15 
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16* 
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lOi 
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■  •  ■  ■ 

.  .  .  .  . 

12 

•    *    V  • 

"ioi:.... 

10*: 

10^ 
12 

* 

«rj 

104 

12 
12 

12 

15 

•  •  •  • 

10* 

"ihi 

12 
13i 

15 
15 

8* 

0 

8} 

13* 

..... 
..... 

10* 
8i 

9 
9 

m 

12 

12 

15 

8*! 

13* 

9 

ioi  -  -  - 

*W5 

•  •  •  ■ 

9 

8* 

9 

8* 

•  Mk  •  > 

9 

9 

94' 

6* 

lOi 

8 

"a 

•  «  •  • 

8 
8 

8 
7 

9 
9 

7 
8 

8 
9 

7 

9 

7 
7 

6* 

8 

7 

■'ioil  :--. 

"*7i---   - 

7 

9 

6 

8 

0 

*WJ 

•  ■ 

?* 

6 

8 

6 
6 

8 

8 

• 

8 

6i 

Vii 

8 

"■1      ■  -a 

1 

..... 

6 

5 

*« 
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6* 
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? 

5 

7 

(A 
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5 

5i 

5 

6 

5* 

5 

6^ 

5 

"a 

7 

5 

8 
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6 

8 
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7 
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7* 
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COMMERCIAL  STATISTICS. 


Beceipts  and  shipments  at  St,  Zouis,  Mo.,  during  the  years  1889, 1890, 189L 


Articles. 


Barbed  wire  and  ores  and  inetalB  (pig  and 
mannfactared) 

Cement 

Coal  and  coke 

Cotton  (and  productA) 

Groceries  and  dairy  products 

Hay,  seeds,  and  j^ain  (including  flour,  meals, 
etc.) 

Jute - 


Live  stock  and  prod  acts. . 

Lumber 

Merchandise  and  sundries 

Vegetables 

White  lead,  oils,  etc 

"Wines  and  liquors 

Wool 


Total 


Receipts. 


1889. 

1890. 

1891. 

1889. 

1890.  1  un. 

Ton*. 
31,663 
6,876 

Ton*. 
21,782 
15,892 
81,565 
4,230 
8,262 

92,914 

235 

17,347 

132,940 

284,589 

3,530 

204 

60 

180 

Ton*. 
13,741 
18,621 
55,980 
2,946 
7,604 

96,526 

Ton*. 

5,885 

Ton*.  1  TvM. 
8.945       4.801 

4,663 
8,815 

96,265 
3,473 

1,701 

200 

8,047 

538,329 

734 

S27 

7,428 

440,728 

1« 
38 

•.«7S 

3T7,m 

12,805 

127, 695 

281, 579 

7,986 

756 

102 

162 

15, 217 

142,090 

234.817 

4,110 

63 

121 

304 

15,429 

6.470 

131,546 

2,612 

1,799 

647 

35 

18,379 

8,526 

117,806 

1,739 

1,379 

068 

8 

U.1M 
6.  SIS 

95,842 

1,435 

1,5S5 

9M 

U 

671,685 

663,730 

592,140 

712, 700 

601,682 

5i2,m 

Shipments. 


1889 

• 

Transferred  hy  ferries  across  <Ae  river  at  St,  Louis. 

Toot. 
2,717.7« 

1890 

3,oai«i 

1891 

3,888.751 

Shipments  down  the  river  from  landings  between  St.  Louis  and  Cairo  during  ike  ywn 

1889,  1890,  1891. 
Grain,  including  flour,  meals,  etc. :  Tonk 

1889 " 28,» 

1890 _ 34,»7 

1891 »,3» 


RECAPITULATION. 


Receipts  and  shipments  at  St.  Louis 

Transferred  by  ferries  at  St.  Louis 

Shipped  from  landings  between  St.  Louis  and  Cairo 

Total 


Note.— Increase  of  42,151  tons  for  year  1891  over  year  1890. 


1889. 


Ton*. 
1,384,385 
2, 717, 760 
29,209 


4, 131, 354 


1890. 


Ton*. 
1,265,502 
3,032.166 
34.267 


4,352.035 


191. 


l,105.flW 


4.39t,l-» 


List  of  steam-power  boats  that  arrived  at  Si  Louis  during  th^  year. 1891. 


Name. 


Altea  

Alert 

Alice  Brown 

A.  L.  Mason 

Annie  Bemor 

Ant-elope 

Archie  Parker 

ArkauHRS  City 

A.  S.  Willis 

A.  W.  VanSant 

Bald  Eajile 

Belle  Memphis 

^  Not  known. 


Length. 

Breadth. 

Feet. 

Feet. 

58 

10 

115 

19 

193 

34 

252 

52.6 

(*) 

(•) 

(*) 

(*) 

70.6 

15 

273.7 

44.7 

153.1 

26.5 

(*) 

(*) 

202.3 

20 

267 

42.7 

Depth. 


Fett. 

L8 

3 

4 

6 

(•) 

(*) 
6.S 
7.8 
3.6 

5.4 
7.« 
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ZUt  of  steam-potoer  hoaU,  ete, — Continued. 


Kame. 

Length. 

Breadth. 

^Dopth. 

Gross 
tonnage. 

Feet. 

197 

121.5 

230 

140 

216.4 

110 

271.2 

160 

285 

275 

290 

190 

273.1 

186 

im 

300 
273.7 
189.6 
234 

93 
199.6 

95.8 
135.8 
150 
199.5 
1.55.6 
101 

55 
174 
244.6 
187.4 
263 
215 
140 
174 
260 

85 
194 
130. 3 
209.6 
134 
169.4 
190 
140.5 
213.2 
116.7 

51.6 
207.6 

89.3 
176 
177 
154 
165 

(*) 

186.8 

144 

100.6 

121 

120 

177.2 

124.8 

180 

183 

111.6 

92 
176.9 

97 

155.2 
U3 
181 
107 
138. 6 

(*) 
168 

178 

130.7 

124.5 

210 

143.3 

210 

Feet. 
23 
22 
36 
29.4 
33.9 
20 
44 
32 
44.6 
45 
48 
34 
44.5 
31.2 
35 
49 
44.6 
52 
42.2 
18 
33.6 
17.4 
22.8 
30 

25.2 
24.8 
24 
13 
30 
34 
36 
29.8 
37 
28 
33 
50 
18 
33 

25.4 
35.2 
27 
32.2 
62 
30 
34.3 
18 
10.8 
35.6 
19 
38 
32.6 
30 
30 

(•) 
30.4 
26 
18.5 
21.6 
22 
34.4 
81 
34 
34 

25.6 
20 
62 
17.4 
28.8 
28 
29.6 
22 
29.2 

28 

19.2 

21 

37- 

26.3 

82.6 

Feet. 
6 

4.5 
5.4 
4.1 
5.4 
4 

7.8 
5.3 
9.5 
8 

8.5 
5.5 
7.8 
5.3 
5.5 
8.8 
8.2 
7 
7 
3 

5.5 
3.9 
4.8 
4.5 
4.8 
4.2 
3.1 
8 
6 

7.2 
6.1 
5.6 
6 
4 
6 

8.5 
8.5 
4.5 
3.7 
6.3 
8 

5.8 
8 

5.6 
6.6 
3,1 
3.2 
5.7 
4.8 
5.5 
6 

6.4 
6.4 

(*) 
6 
4 

8.8 
4.3 
4.4 
4.8 
5.6 
6 
6 

3.6 
3.6 
7 

7.1 
4.8 
5 

5.5 
3.5 
4 

(*) 
4.5 
4.3* 
3.9 
3.6 
6 

4.4 
• 

394  OS 

16:j.  16 
631  74 

er. 

143  4R 

631  20 

96  07 

1, 268. 12 
358  31 

1, 555. 17 

1, 038.  25 

1,586.28 

318  91 

ns • -. 

3 

1,803.81 
335  56 

329  74 

1.614.02 
1,356.52 

(*) 
828  28 

f 

»■••••••■••••"••■••••••■•••••"•••••••••••••••• 

40.88 

465  75 

76  84 

156  16 

186  03 

392  23 

231.30 

69.50 

17  68 

549  53 

900.58 

589  30 

580.56 

• 

600.00 

125.00 

426. 74 

1, 985. 92 
58.94 

352  31 

rir 

107. 95 

^©•••••••••••••"••■•••••••••••••"•••••^ 

646.79 

816.26 

270.46 

240.46 

622.30 

89.70 

10.93 

620.36 

68.08 

386.91 

421.25 

282.80 

350.77 

(*) 
446.25 

225.16 

74.48 

78.34 

130.22 

525.90 

187  23 

390.49 

503.09 

79.81 

97.78 

102.66 

240.77 

237. 51 

257. 74 

58.51 

237.09 

(*) 

324.00 

200.00 

82.65 

70.54 

913.27 

234.34 

456.96 

*  If  ot  known. 
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List  of  fteam-power  hoat9,  etc. — Continned. 


Xame.  - 

Length. 

Breadth. 

Depth. 

GroM 

tmuMgc 

Maadd. •• 

Feet. 

106 
175 
137 
183 
145.4 
125 
»8 
210 
265 
1U.6 
U4 
250 
146 

(*) 

92 
124 
125 
121 
128.5 
177 

76.5 

85 

100.5 
210 
221.3 
175 
224.5 
252 
300 
150 
168 

43.2 
238 
136.2 

Feei. 
20.6 
32.5 
24 
85 
27 
26 
17.6 
35 

43.6 
26 
20.5 
39.2 
25.7 

O 
19 
22 
23 
26.8 
25 
39 
15.9 
18 

13.4 
37.6 
35.5 
33.8 
33.8 
52.6 
36.3 
28.5 
29 
11 
29 
26 

FeeL 
4.5 
6 
4.9 

7.2 

3 

6.8 
5 

n 

3 

4.2 

3.3 

3.4 

5.7 

7.2 

3.9 

6 

S 

fiL2 

3.5 

5.5 

57 

6 

6.2 

4.8 

5.4 

2 

3.8 

4.9 

ISLH 

Jilissiasi'DDi  ........ ....... 

390.14 

MimwAr ^.  - 

Id  63 

My  Choice 

462.8 

Nellie  Soecr 

224.  M 

Xew  Idea. .....'................................................ 

14111 

Xiaffara  .... ... . .. 

91.41 

ftikti^n<l         ,, 

128.81 

Oliver  Bieme 

1,017.18 

Patrol 

12L0 

Philip  Sfaeckel 

IQLM 

Pittat>nreh 

72117 

Polar  Wave ^.  ^.^. 

150.34 

Kambler 

100 

T^ndftll            .     .                                               .                 .... 

44.41 

R  A.  Speed 

210.11 

Keindeer 

219.11 

Keaene 

139.03 

KobertDodd 

128.11 

47110 

SateUite 

51 SS 

SI  69 

Scotia 

3L57 

711.67 

Sidney 

617.  S 

420.98 

Spread  Eagle •. 

SS134 

1,130.34 

St.  Paul 

833. 5S 

1(Ul4S 

Tom  KeesNo.  2 

3S7.0S 

Verona 

lis 

WiiifM  I7^£lft ; 

SUTS 

174.60 

*  Not  known. 


List  of  barges  and  tcows  that  arrived  at  St,  Louis  during  ike  year  1891. 


Name. 


Abbott.  XoB.  7  and  8 

Adelaide 

A.  K.  Brookbank 

Alaska 

Alleefaeny 

Ancnor  liine  Ko.  1 

Anchor  Line  Ko  .2... 

Angel '. 

Anaie 

Annie  Spies 

Annie  T 

A.  P.  Shinkle 

Argent 

Argentine  Xo.  2 

Argentine  No.  3 

Bajou  Sara 

Boy  Blue 

Buckeye , 

Capo  Girardeau  TrauHportatiou  Co.  (18  in  all) 

Centennial 

Chester , 

C  h  iuago  Belle 

Commerce 

Commonwealth 

Continental 

Delia 

Dickey 

Dolomite 

Dove 

Eagle  Sand  Company  'So.i 

Emma  Wilson 

Enterprise  Bath 

E.Robinson , 

Fannie , 

*'Sot  known. 


Length. 

Breadth. 

Feet. 

Feet. 

n 

(*> 

154.4 

28 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

167.5 

32.6 

167.5 

32.8 

(*) 

C*) 

130.6 

19.3 

(*) 

(•) 

(*) 

(•) 

(*) 

(*) 

C*) 

(*) 

C) 

(*) 

(•) 

(*) 

(*) 

(•) 

200' 

28.8 

(•) 

(*) 

(*) 

(*) 

(•) 

(*) 

186.4 

34.6 

(*) 

1*) 

(*) 

(*) 

(*) 

(•) 

(*) 

<•) 

(*) 

(*) 

(*) 

(•) 

154.4 

26.8 

(*) 

n 

(*) 

<*) 

(*) 

(*) 

(*) 

n 

n 

(•) 

153.4 

27.9 

JV0t 

n 

5 

r> 

C) 

7.5 
7.6 

<*^ 

5.6 

n 
(*) 
(*) 
(*) 
(•) 

(•) 

8 
(') 

r) 
(*) 

7i 
(*) 
(•) 
() 

(•) 
n 

5 

(•) 
r) 
n 
(•) 

f 


o 

lOlSI 
7&47 

90169 

eia 

€9119 

o 

lOLtt 

r) 
n 
n 

%« 

414.0 
4196 

n 
n 

flSSiOl 

f) 
n 

n 

(•) 

17141 
60.91 

0 

n 
n 

a- 
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List  of  barges  and  scows,  etc. — Continued. 


Name. 


Noe.l  to  3 : 

irer,  No  2 

d  Adams,  Nos.  13,16,17,18 

>werree 

.............k............. ................... ....... 

(iVinaU)!"!!!!'!!!!!!!!!!!!!!!!!!!!!!!!!*!!!!!!!!!! 

I 

(3 hi  an)! !!'!!1"!!!'!'^^!11!!1! !!!!"!!' !**"*'!!!!] 

onks 

it  NaV!!*!!!'-"!!!!!!!!! !!!!!!!!!!!!!!!!!! !!!!!!!!! 

s 

Ii!!!!!!'!I!*!'!!!!!!!!!!!l!!!!'!!!!'!'!!IIl!!! '!;;!! 

Sand  Company,  Noa,  3  a  nd  4 

ikJiri!"!!!!!!!]!!! !!!!!!]!!;;;!!!;;!!!!!!!!!!!!!;!! 

ouis  Sand  Company,  Ko.  5 

Co.(3iuaU) 

o.i!I"  "J! 'JJ!r!!'JJJ!!!!*j;!!I!'!;!!JJ!";!! !!!!;!!! 

d,Noa.2to4 

el 

1 

2 

3 

i 

Eagie!.*. !"!!."  J! '.....!!!!!!  !!**.!*  *.*.!."!. *!.*!;!!!!! 

e ' 

ind  Miaaissippi  Kiver  Packet  Company,  Xos.  i  and  2 
iid  Miaaiaaippi  Valley  TrauMportatlon  Company— 

*Kot  known. 


(*) 
(*) 
(*) 
(*) 
(*) 
212.4 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

180.6 

146 

(•( 
152 

(*) 

(*) 

(•) 

(*) 

(*) 
171.6 

(*) 
(*) 
189.6 

(•) 
(*) 
(*) 

(*) 

165 

165 

137.8 

138.2 

179.2 

(*) 

(*) 

(*) 

(*) 

(*) 
152 

(*) 

(*) 

201.2 

200.6 

200.5 

200 

200.5 

201.4 

203.5 

200.5 

201 

225.0 

224.6 

227 

225.0 


Breadth. 

Depth. 

Feet, 

Feet, 

(*) 

(*) 

(•) 

(*) 

(•) 

(*) 

(♦) 

(♦) 

(•) 

(*) 

(*) 

(*) 

.34.6 

7 

(*) 

(*) 

37 

7.8 

(*) 

(-) 

(♦) 

(*) 

(*) 

(*) 

(*) 

(*) 

28.8 

8 

27.4 

5.4 

27.6 

5.4 

(•) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(•) 

(*) 

(•) 

(•) 

20.4 

3.5 

27.9 

5 

(*) 

(*) 

(*) 

(*) 

(•) 

(*) 

(*) 

(*) 

(*) 

(♦) 

28.3 

8 

(•) 

(*) 

n 

(♦) 

n 

(*) 

n 

(*) 

n 

(*) 

n 

(*) 

38.3 

7.2 

24.2 

4.2 

(♦) 

(♦) 

26.4 

4.6 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(♦) 

(*) 

27.2 

5.2 

(*) 

(*) 

(*) 

(♦) 

34.8 

6.4 

(*) 

(*) 

(*) 

(*) 

(•) 

(*) 

(*) 

(*) 

28 

6 

28 

6 

28 

5.2 

28.2 

5.2 

34.7 

6.6 

(*) 

(*) 

(*) 

(♦) 

(*) 

(*) 

(*) 

(♦) 

(*) 

(*) 

27 

5.4 

(•) 

(*) 

(*) 

n 

35.6 

8 

36 

7.8 

36 

7.8 

36 

8 

35.2 

7.3 

35.6 

7.2 

36 

7.6 

35.6 

7.4 

35.0 

7.6 

84.8 

8 

34.8 

8.2 

35 

8.8 

84.8 

8 

Gross 
tonnage. 


133.74 

(*) 

(*) 

(*) 

(*) 

(*) 

862.16 

(*) 
1,220.91 
700.62 
629.46 
(*) 

(*) 
414.69 

188.72 
197. 78 
(*) 
(^) 
(•) 
(*) 
(•) 
(*) 

88.58 
182.02 
(*) 

(*) 
203.33 

(*) 
(*) 
443.52 

(♦) 
204.61 

(*) 
(*) 
(♦) 

(*) 

898.91 

118.07 

(*) 
153.56 

(*) 
(*) 

(*) 
660.04 

(*) 

188.79 
2^63 

(•) 
639.50 

(•) 
(*) 
(*) 

<*>   ^ 
474.62 

215. 74 

158.22 

156.77 

759.66 

r) 
(*) 
(*) 
(*) 

28.64 
194.81 

(*) 

(•) 
1,  Oil.  18 
1,002.40 
1,015.91 

986.62 
1,018.84 
1  020.00 
1,060.79 
1, 038. 47 
1,021.19 
1, 128. 85 
1, 130. 69 
1,171.99 

1.135.15 
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List  of  barges  and  scoipa — Continued. 


Name. 

Length. 

,  Breadth. 

Depth. 

Gtqm 
tonnagsi 

St  Louis  and  Mtosissippi  Valley  Transportation  Company— 
Coutinned. 

35 

Feet. 
225.6 
225.6 
227 
229 
230 
226 
226 
228 
225 
210 
224 
226 
226.8 
210 
228 
203 
225 
225 
225 
220.4 
220.4 
221.7 
220.8 
219.6 
225 
225 
226 
227 
226.6 
226.5 
226 
236 
227.7 
226.6 
226 
226 
226 
226.4 
225.5 
226 
226 
227.7 
216.7 
202.7 
216.8 
228 
228.4 
227.7 
225.5 
238.4 
226 
228.6 
225 
225 
225 
225 
22'/.  8 
227.8 

D 

(*) 
(*) 
(•) 

200 
(*) 
(*) 

n 

227.7 

(*) 

(*) 

Feet. 
34.8 
34.8 
35 
36.5 
36.7 
86.6 
86.4 
36.2 
86 

40.4 
36.4 
37 
36 
40 
36 
40.6 
36 
36.3 
36.3 
32 
32 
34.5 
34.6 
34.7 
36.3 
36.8 
36 
36.6 
36.3 
36 
36.6 
36 
36.2 
86 
36 
36 
36 
36 
36 
36.6 
36.4 
36.4 
36 
35 
36 
87 
87 
37 
36.5 
36.4 
36.8 
36.6 
35 
85 
86 
36 
8L2 
31.2 

C) 
(•) 
(*) 
(*) 

n 
n 

28.8 

(•) 
(*) 
(*) 
36.6 

(•) 
(*) 

FetL 

8 

8.2 

8.4 

8.3 

&8 

8 

8.2 

&2 

8.2 

&2 

8 

8 

8 

6.6 

8.2 

6 

7.6 

7.6 

5.7 

7.7 

7.7 

7.6 

7.5 

7.4 

5.3 

6.2 

6.8 

6.6 

6.7 

6.6 

6.8 

6.8 

6.8 

6.6 

6.8 

6.6 

6.6 

6.7 

6.6 

6.6 

8.2 

8 

7.9 

7.6 

8 

&2 

7.3 

7.2 

&1 

8.8 

8.3 

9 

6.3 

6.3 

&« 

6.6 

6 

6 

C) 
C) 

(*) 
(•) 
(*) 
(•) 

8. 

(*) 

(•) 

8 

Lia.e 

36 v.... 

1,16134 

37 

1, 193. 11 

38 

1,W7.31 

39 

1,201.9 

40 

l«110.tt 

41 ; 

1.21L7i 

42 

l,ltlU 

44 

l,l<iU 

45 

l,287.n 

46 

1.18LM 

47 

l,17t.n 

48 

1,16L1« 

60 

1,3U.« 

62 

1,177.U 

63 

1,165.81 

67 

1,316.54 

58 

1.24S.54 

1.107.31 

60 

1,14431 

1,164.02 

62 

1,121.51 

i,nia 

65 

1,0M.M 

1,1«7.3» 

67 

1,144(0 

1,161  IS 

72 

1,17L« 

75 

X,iti.l9 

77 

4,US.« 

78 

1,15LM 

79 

l,16S.ff 

1,144.11 

81 

1,118.74 

1,10L11 

83 

],10Si2l 

1,ML« 

85 

1,1«14S 

l.tt7.»7 

87 

1,131« 

1.2018 

89 

1,174.0 

im.a 

91... 

tB8« 

1,1644; 

93 

1,21171 

•           95 

l,29in 

96 

^^i 

97 

1.VA.U 

98 

l,»7.tt 

l,14i9 

100 

1,274.5 

80.31 

102 

8n.ti 

mn 

104 

83131 

''KS 

106 

1.01163 

No8.2to4 

n 

r« 

TranuferNo.  1 

2291 57 

0 

U.  S.  £n!rineer  Deoartment  ilO  in  all) 

n 

4li« 

V.  W.  Flowerree 

n 

Whitney '.'.'.'.,'.'.'. '.,'.'.'.. 

r» 

1. 2B.fi 
138.M 

William  Gordon 

Yantic 

0 

— 

*Not  knowiL. 


^ 
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X3. 

IMPROVEMENT  OF  HARBOR  AT  ST.  LOUIS,  MISSOURI. 

The  appropriation  for  this  work  was  made  in  the  river  and  harbor 
act  of  September  19. 1890,  and  in  submitting  the  project  for  its  expendi- 
ture it  was  recommended  that  the  money  be  expended  in  the  portion  of 
the  harbor  between  the  Merchants  and  Eads  bridges. 

The  approved  project  consisted  in  the  contraction  of  the  width  of  the 
river,  by  a  system  of  hurdles,  for  a  distance  of  13,000  feet,  to  an  aver- 
age width  of  about  2,000  feet,  in  oVder  to  remove  middle  bars  which 
interfered  with  navigation,  and  improve  the  ferry  landings  on  the  Illi- 
nois shore. 

Appropriations  for  the  improvement  of  St.  Louis  Harbor  had  been 
made  as  far  back  as  1836,  and  a  longitudinal  stone  dike  was  built  at 
that  time  near  the  head  at  the  present  works  by  Oapt.  R.  E.  Lee,  Corps 
of  Engineers.  Other  work  done  by  the  United  States  consisted  in  the 
building  of  stone  dikes  normal  to  the  current,  in  the  closing  of  Gahokia 
Chute,  and  the  revetment  and  protection  of  the  bank  in  Sawyer  Bend, 

The  present  project  contemplated  the  construction  of  twelve  huidles, 
and  during,  the  previous  fiscal  year  eleven  of  these,  varying  in  length 
from  325  to  2,075  feet,  were  constructed,  one  hurdle.  No.  5,  being 
omitted,  owing  to  the  fact  that  it  would  interfere  with  the  ferry  land- 
ing, and  the  outer  end  of  No.  8  was  left  incomplete  owing  to  the  great 
depth  of  water  found.  During  the  present  fiscal  year  the  work  has 
consisted  in  building  hurdle  No.  5;  in  extending  No.  8  to  the  river 
line;  in  repairing  Nos.  6  and  7,  damaged  by  drift  during  the  high  water 
of  July;  in  wattfing  Nos.  2  to  11,  and  in  sinking  drift  above  the  hur- 
dles, which  served  the  purpose  of  wattling. 

The  result  of  this  work  can  not  be  determined  until  the  approaching 
low-water  season.  Soundings  show  that  a  large  fill  has  taken  place 
along  the  line  of  the  hurdles,  and  it  is  expected  that  when  the  water 
falls  the  middle  bars  will  be  found  to  have  been  washed  away,  and  that 
the  ferry  landings  will  be  more  readily  approachable. 

The  amount  expended  up  to  June  30, 1891,  wa«  $109,303.77,  and  dur- 
ing the  fiscal  year  ending  June  30, 1892,  $41,226.44  were  expended. 
This  leaves  a  balance  of  $31,469.79,  which  will  be  used  in  repairing  any 
damage  to  hurdles  caused  by  ice  or  drift,  and  in  extending  the  hurdles 
farther  out  into  the  river,  should  it  be  found  necessary.  No  farther 
a^ppropriation  is  needed  for  this  work. 

The  material  used  in  the  work  was  purchased  by  contract  in  connec- 
tiion  with  that  for  improvement  of  Mississippi  Eiver,  between  Ohio  and 
9>Bd  Illinois  rivers,  fiill  details  of  which  are  given  in  the  report  on  that 
^ork. 

The  five  model  barges  that  were  contracted  for  during  the  previous 
S^scal  year  were  delivered  and  paid  for. 

There  are  submitted  herewith  the  reports  of  Mr.  D.  M.  Currie,  assist- 
^Tit  engineer,  an^  Mr.  John  O.  Holman,  superintendent,  also  plate  4, 
reference  to  which  all  details  and  particulars  can  be  obtained. 

The  commercial  statistics  will  be  found  in  the  report  on  improvement 
Mississippi  River  between  Ohio  and  Illinois  rivers. 

The  only  appropriation  for  this  work  was: 

act  of  September  19, 1890 $182,000 
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Money  statement 

July  1,  1891,  balance  unexpended 172,696.23 

June^;  1892,  amount  expended  during  fiscal  year 41^226.44 

July  1, 1892,  balance  unexpended 31,469.79 

July  1, 1892,  outstanding  liabilities .' 230.04 

July  1, 1892,  balance  available 31,239.75 


BKPORT  OF  HR.  D.   M.   CUB^IK,  ASSISTANT  EK6IXKER. 

St.  Louis,  Mo.,  June  SO,  2892, 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  im- 
provement of  St.  Louis  Harbor  during  the  fiscal  year  ending  June  30, 1892. 

This  work  was  in  continuation  of  that  of  the  preceding  year  and  comprised  the 
construction  of  hurdle  No.  5]  and  the  extension  of  No.  8,  repairs  of  No.6and7,aod 
completing  the  obstruction  to  the  flow  of  water  to  the  stage  of  20  feet  above  extreme 
low  water,  by  wattling  and  sinking  drift  on  Nos.  1  to  11,  inclusive.  On  No.  12  the 
obstruction  was  left,  as  at  the  close  of  the  preceding  year,  at  the  stage  of  12  feet  aboTe 
the  same  plane. 

In  constructing  No.  5,  repairing  Nos.  6  and  7,  and  extcndin^^  No.  8, 1,685  linear  feet 
of  hurdle  was  built,  and  in  the  whole  work  816  jjiles  were  driven,  209  stringers  were 
placed,  98,725  square  feet  of  mattress  for  foundation  and  118,185  square  feet  for  sink- 
ing drift  was  .fabricated  and  sunk,  109,735  square  feet  of  hurdle  was  wattled,  and 
3,§00  square  feet  of  bank  was  revetted. 

The  report  of  Mr.  John  O.  Holman,  superintendent,  transmitted  herewith,  con- 
tains further  details. 

Very  respectfully,  your  obedient  servant, 

D.  M.   CURRIE, 

AtsUiant  Engineer. 
Maj.  A.  M:  Miller, 

Corp9  of  Engine&ra,  U,  8,  A* 


REPORT  OF  MR.  JOHN  O.   HOLMAN,  SUPERINTENDENT. 

St.  Louis,  Mo.,  Jw^  SO,  189t. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  the  operations  for  im- 
proving the  harbor  at  St.  Louis,  Mo.,  for  the  fiscal  year  ending  June  30, 1892: 

The  work  performed  during  the  year  comprised  the  construction  of  No.  5  bardie, 
the  extension  of  No.  8  to  the  river  line,  the  repair  of  Nos.  6  and  7,  the  wattiing  of 
Nob.  2  to  11,  and  the  sinking  of  drift. 

The  amount  of  work  done  on  each  hurdle  and  the  lengths  driven  on  Nos.  5  to  8 
are  given  in  the  following  table : 


VmnhGT. 

Length. 

Piles. 

Depth 
driven. 

String- 
ers. 

Mattress. 

Beret- 
ment 

WittB>C' 

Hurdle. 

Drift. 

1 

Lin.  feet 

No. 

Feet. 

No, 

Sq,f€eL 

Sq./eet, 

2,000 

3,150 

-7,500 

6.435 

23,400 

48.700 

27,000 

Sq./ed. 



2 

"iaio" 

!,«» 

z 

S.W 

4 

5.«« 

5 

880 
275 
100 
430 

403 

128 

61 

224 

6,797 

1,771 

897 

3,634 

111 
33 
15 
50 

67,200 

l^'S 

6 

llW 

7 

• 

n.139 

8 

dl,525 

jttf 

g    

^••S 

10 

—  •-- 

^j£ 

11 



iSW 



-^ 

Total 

1,685 

816 

13,090 

200 

08,725 

118,185 

3,200 

IflB,* 

__ — - 
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COMMERCIAL  STATISTICS. 


Receipt*  and  9hipmenU  at  St,  LauiSf  Mo.,  during  the  years  1889, 1890, 1891 


Articles. 


Barbed  wire  and  ores  and  raetalH  (pig  and 
mannfactored) 

Cement 

Coal  and  cok  e 

Cutton  (and  product*) 

Groceriea  and  dairy  prcMliicta 

Hav,  seeds,  and  grain  (including  flonr,  meals, 
etc.) 

Jnt4> 


Live  stock  and  prmiacts. . 

Lumber 

Marcliandise  and  sundries 

Vegetables 

"Wliite  lead,  oils,  etc 

Wines  and  liquors 

Wool 


Total 


Re<*.e{pt8. 


1888. 


Tofui. 

31,663 
6,875 

88, 845 
4,663 
8,815 

96,265 

3,473 

12.8a5 

127,  o»r. 

281,r.79 

7,986 

756 

102 

162 


1890. 


Tofu. 
21,782 
15,892 
81,565 
4,230 
8,262 

02,914 

235 

17,347 

132.940 

284,589 

3,530 

204 

60 

180 


G7 1.685     663,730 


189L 


Ton*. 
13, 741 
18,621 
55.980 
2.946 
7.604 

96,526 


15.217 

142,090 

234,817 

4,110 

63 

121 

304 


592,140 


ShiiMBeiiti. 


1889. 


Ttms. 
5,885 


1,701 

200 

8,047 

538,329 


15.420 

6,470 

131.546 

2,612 

1,799 

647 

35 


712,700 


ISM.      Ua. 


Tow.  I  ^nm- 
3,915 


731 

527 

7,428 


440,728  ,  m,i 


18.379 

8.526 

117,806 

1,739 

1,379 


601,682    5U 


Tranafetred  by  ferries  across  ike  river  at  St,  Loui9. 


TOBI 


1889 2.717^  "5^ 

iwM) a.flsst^  jj 


1891. 


3.26^,  75a 


Shipments  dimn  the  river  from  landings  heticeen  St.  Louis  and  Cairo  during  the  jrao^^ 

m9y  1890,  1891.  ^ 

Grain,  including  flour,  miMtls,  et«. :  'X'oite 

1«^ • 5^*9 

2^358 


IHWJ. 
1891. 


RECAPITULATIOK. 


Bccoipts  and  shipments  at  St.  Lonis 

Tran»forred  by  ferricH  at  .St.  Louis 

Sliipped  from  laudingH  lK>twoen  St.  Louis  and  Cairo 

Total 


1889. 


1800. 


Ton: 
1,384,385 
2, 717.  760 
29,209 


4, 131, 354 


TonM. 
1.26.S592 
3,052.166 
34.267 


4,352,025 


m. 


IIOS.  CTTD 
20,253 


1,»1,X7I 


KoTE.— Increase  of  42,151  tons  for  year  1891  over  year  1890. 


List  of  steam-power  boats  that  arrived  at  St  Louis  during  the  gear. 1891, 


Name. 


Altna  

^l»rt 

Ali<'e  Brown 

A.  L.  M  a.H(»n 

Auiiic  1  Jerner 

Allt<'lolHf 

Art'li ie  l*nrk«T 

ArkaiixiiH  City 

A.  S.  WilliM 

A.  W.  Vjui  iNint 

Bald  K;iirlc 

Belle  Memphis 

?  Kot  known. 


Length. 

Breadth. 

Feet. 

FeH. 

58 

10 

115 

19 

193 

84 

252 

52.6 

(*) 

(*) 

(*) 

(•) 

70.6 

16 

273.7 

44.7 

153.1 

26.5 

(*) 

(*) 

202.8 

30 

267 

42.7 

FeeL 

1.8 

3 

4 

6 

(*) 

n 

62 
7.8 
3.6 

5.4 
7.8 


8.^ 

16Q.00 

561. 9t 

I,130.« 

(*) 

45.11 

i,2a6.» 

139.9B 

n 

4».n 
i,22:.« 
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lei^bty  were  bnilt,  and  in  them  and  in  the  old  structure  of  the  dam^  upon  which  the 
ribs  were  built,  were  deposited  697  cubic  yards  of  riprap  rock. 

As  the  structure  upon  which  the  cribs  wore  built  is  an  old  one  and  somewhat 
indermined  by  river  action,  the  stability  of  the  work  can  be  determined  at  the  next 
ow- water  season  better  than  at  time  of  completion. 

So  far  the  new  structure  has  accomplished  what  was  designed  by  the  project  and 
las  proved  effectual  in  turning  the  whole  flow  of  the  river,  at  the  lower  stages,  into 
Lhe  left  chnte,  thus  provi4in^  ample  water  in  the  "  Bend"  when  there  is  sutficient 
(V'ater  for  steamboat  navigation  on  the  shoals  below. 

This  work  having  been  completed  on  September  5,  in  accordance  with  your  letter 
>f  instructions  of  August  17,  snaggiiiff  operations  were  begun  at  Arlington,  a  point 
)n  the  river  138  miles  above  its  mouth. 

The  following  table  indicates  the  work  done  from  September  5,  1891,  to  January  1, 
L892,  inclusive: 

Snags,  log^,  etc.,  removed  from  the  channel 419 

Frees  over  6  inches  in  diameter  felled 763 

Trees  under  6  inches  in  diameter  felled 1, 390 

Bowlders  removed  from  channel 1 

Rack  heaps  removed 8 

Miles  of  river  worked  over 138 

By  the  above  the  river  was  cleared  of  snags  and  overhanging  trees  from  Arlington 
to  the  mouth,  a  distance  of  138  miles,  and  put  in  good  navigable  condition  as  far  as 
snags  and  trees  were  concerned. 

From  September  5  to  December  11  the  organization  of  the  force  was  a  foreman,  a 
teamster  and  team,  and  two  laborers. 

From  December  28  until  the  morning  of  January'  1,  the  steamer  Pin  Oak,  with  crew 
of  six  men,  was  employed  for  42  hours  at  $2.50  per  hour,  in  the  removal  of  some  chan- 
nel snags,  and  in  the  construction  of  a  crib  in  the  extension  upstream  of  the  spur 
wall  at  right  angles  to  the  cross  dam  at  Bpcks  Bar. 

The  repair  of  a  break  40  feet  in  length,  in  the  cross  dam,  was  included  in  the  proj- 
ect covered  by  your  instructions  of  December  23.  A  sudden  rise  of  the  river  pre- 
vented the  execution  of  this  work  of  repair. 

Since  January  1, 198  cubic  yards  of  riprap  rock  have  been  riuarried  and  placed 
ready  for  quickly  filling  in  the  broken  part,  and  the  strengthening  of  the  remainder 
of  the  cross  dam. 

As  reported  by  river  men,  the  unusually  hi^h  water  of  this  spring  has  left  many 
snags  in  the  channel,  which  will  necessitate  in  their  removal  the  employment  of  a 
force  of  four  men  and  a  team  for  probably  two  months  or  more. 

Several  of  the  upper  shoals  nc4Mi  contraction  works  similar  to  those  which  have 
been  built  on  the  lower  river,  one  or  more  of  which  may  probably  be  built  with  the 
appropriation  yet  unexpended. 

TI 
the 
nally 

will  continue,  the  one  to  increase,  the  other  to  decrease,  as  the  forests  are  felled  and 
replaced  by  fields  of  wheat. 

Very  respectfully,  your  obedient  servant, 

J.   W.    Be  A  MAN, 

Ae$i8tant  Engineer, 
Mai,  A.  M.  MiLLEB, 

Carpt  of  Engineere,  U,  8,  A, 


Commercial  statistics,  Gasconade  River,  Missouri, 


Articles. 


Hfty,  grahi,  seed,  etc 

Lamber,  logs,  wood,  railway  ties,  etc » 

Live  stock 

Prodnce 

Salt 

Iron,  Dftils.  etc 

Farm  mach Inery : 

General  mercbandine 

Totals 

f  1^      .  ■  -  ■  ■        ■  ■  ^ 


1890. 

1891. 

Tons. 

Tons. 

2,658 

4,035 

22, 806 

19,  &(6 

209 

425 

5 

07 

28 

20 

23 

3 

115 

37 

2:{9 

216 

26,083 

24,458 
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LUt  of$team~power  boats  engaged  in  oommeroe  on  the  Gaaeonade  Biter  dmring  (kfmjg, 


Name. 


OMConade 
Jumbo — 
Pill  Oak.. 
Koyal 


Length. 

BrradtlL 

DeptiL 

FeH. 

FeeL 

Fed. 

107 

23 

3.3 

57 

10 

ira 

95 

17.5 

13 

8e.6 

24 

3 

rz 


t 
I 
i 


X5. 

IMPROVEMENT  OF  OSAGE  RIVER,  BOSSOURI. 

The  project  for  the  improvement  of  this  stream  has  consisted  in 
removal  of  obstructions  to  navigation,  such  as  snags  and  leaning! 
ber,  by  dredging  channels  through  shoal  places,  and  the  construci 
of  cross  and  wing  dams  to  concentrate  the  water  over  shoal  pla 
The  construction  of  a  lock  and  dam  near  the  mouth  of  the  river 
also  authorized  by  the  last  river  and  harbor  act. 

On  September  18,  a  small  party  was  organized  for  the  porpos 
removing  snags  and  overhanging  trees  from  the  river.  Work  wase 
menced  at  the  mouth  of  the  river,  and  by  November  30,  when  op 
tions  were  sus]>ended,  had  reached  Big  Gravois  Shoal,  80  miles  at 
the  mouth.  Sixty-six  snags,  logs,  etc.,  were  pulled,  342  trees  catd( 
42  drill  trees  were  cut  up,  and  2  rocks  removed  from  the  diai 
This  work  has  placed  this  part  of  the  river  in  good  navigable  condil 

Discharge  observations  at  Brennekes  and  Burds  shoals  were 
tinned,  and  the  results  were  computed  and  tabulated.  A  lineof  k 
was  also  run  from  the  foot  of  Rices  Island  to  near  the  foot  of  Ec 
Bottom  Shoal  in  connection  with  the  discharge  observations, 
reading  of  the  gauges  at  Brennekes  Shoal,  Osage  City,  and  Bi 
Shoal  were  also  continued. 

An  amended  plan  for  the  proposed  lock  and  dam  near  the  montii 
made,  the  lift  being  changed  from  8.5  to  10.5  feet,  and  the  width) 
50  to  52  feet.  This  will  increase  the  proposed  channel  depth  of  4 
to  G  feet.    The  estimated  cost  of  the  lock  and  dam  i^  $200,000. 

A  survey  for  a  reservation  at  the  proposed  site  of  lock  was  made, 
it  was  requested  that  condemnation  proceedings  be  instituted  h} 
Attorney -General  to  obtain  possession. 

The  details  of  the  work  are  given  in  the  report  of  Mr.  J.  W.  Beai 
assistant  engineer,  forwarded  herewith. 

The  reiwliugs  of  the  gauge  at  Tuscnmbia  were  kept  up  during  the ; 
and  are  given  in  the  accompanying  table. 

The  work  done  has  been  of  great  bene&t  to  the  navigation  of 
river,  rendering  it  safer  and  also  enabling  steamboats  to  navi^tei 
lower  stages  of  water  and  for  longer  periods. 

The  unusual  high  water  of  this  spring  has  probably  brought  do^ 
fresh  supply  of  snags,  which  will  be  removed  at  low  water.  It  iB 
proposed  to  commence  work  on  the  lock  and  dam  until  a  suffic 
amount  of  money  has  been  appropriated  to  warrant  starting  it. 

Of  the  amount  asked  for  fiscal  year  ending  June  30, 18M,  it  is 
posed  to  expend  $10,000  in  removing  obstructions,  dredging,  and bi 
ing  wing  dams  when  found  necessary,  and  $100^000  in  constructing  1 


^.. 
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The  former  appropriations  are — 


By  act  of— 

March  3, 1871 $25,000 

June  10, 1872 25,000 

March  3, 1873 25,000 

June23,  1874 25,000 

June  18, 1878 20,000 

March  2, 1879 20,000 


By  act  of— 

June  14,  1880 $30,000 

March  3,  1881 20,000 

Augusts,  1886 10,000 

August  11, 1888 5, 000 

September  19,  1890 65, 000 


Money  statement. 

July  1, 1891,  balance  unexpended $54,070.53 

June  ^,  18SK2,  amount  expended  during  fiscal  year 5, 772. 25 

July  1,  1892,  balance  unexpended 48,298.28 

July  1, 1892,  outstanding  liabilities 481.13 

July  1, 1892,  balance  available 1 47,817.15 

Amount  appropriated  by  act  approved  July  13, 1892 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 97, 817. 15 

{Amount  (estimated)  required  for  completion  of  lock  and  dam 110, 000. 00 
Amount  that  can  be  profitably  expended'in  fiscal  year  ending  June  30, 1894  110, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


BSPORT  OF  MB.   J.  W.  BEAMAN,   ASSISTANT  ENGINEER. 

Jefferson  City,  Mo.,«  J«ii0  SO,  189S, 

Major:  I  have  the  honor  to  submit  the  following  report  upon  the  improvement  of 
the  Osage  River,  Missouri  and  Kansas^  for  the  fiscal  year  enaing  June  30,  1892: 

During  the  year  observations  for  nver  discharge  have  been  continued,  with  an 
intermission  from  November  29  to  April  5.  On  May  31,  172  computations  of  river 
discharge^  covering  the  observations  at  Brennekes  and  Burds  shoals  from  May  8, 
1891,  to  November  25,  were  transmitted  to  your  office. 

Oauges  have  been  observed  daily  through  the  year  at  Brennekes  Shoal  and  Osage 
City,  and  at  Burds  Shoal  since  October  11. 

A  line  of  levels  has  been  run  from  the  foot  of  Rices  Island,  13  miles  above  the 
mouth  of  the  river,  to  near  the  foot  of  Round  Bottom  Shoal,  25  miles  from  the  mouth, 
as  other  work  would  permit. 

A  survey  for  a  reservation  within  which  to  construct  a  lock  and  dam  at  the  foot 
of  Brennekes  Shoal  was  made  September  26,  in  accordance  with  your  instructions 
of  September  16.    A  plat  and  notes  of  the  same  was  duly  transmitted  on  October  27. 

All  the  above-noted  work  has  immediate  connection  with  the  projected  improve- 
ment of  the  river  by  lock  and  dam. 

In  accordance  with  your  letter  of  instructions  of  July  1,  on  July  6  and  7  an  exam- 
ination was  made  of  tne  railway  bridge  across  the  Osage  River  at  Osceola,  Mo.,  on 
the  line  of  the  Kansas  City,  Fort  Scott  and  Memphis  Railroad.    Of  this  bridge  as  an 
obetruction  to  navigation,  Capt.  Otto  Marker,  master  of  steamer  Black  Diamond,  made 
complaint  to  the  honorable  Secretary  of  War  by  letter  of  June  22,  1891.     A  report 
based  upon  the  examination  of  this  bridge  was  duly  transmitted  to  your  office  July  8. 
In  accordance  with  your  letter  of  instructions  of  August  18,  on  September  21  a 
Small  party  was  detailed  to  remove  the  snags  and  overhanging  trees  from  the  river. 
The  party  consisted  of  four  men  and  a  team  with  an  outfit  of  capstan,  skifi^,  wagon, 
Hnd.  tools,  and  was  employed  in  snagging  until  called  in  on  account  of  bad  weather 
%iid  lateness  of  the  season  on  November  30. 

The  work  between  September  21  and  November  30  may  be  tabulated  as  follows : 

Bnags,  logs,  etc.,  removed  from  channel 66 

Overhanging  trees  removed  from  bank 342 

JDrift  trees  along  bank  cut  up 42 

^ocks  removed  from  channel : 2 

Miles  of  river  worked  over ..-    80 

By  the  above  work  the  river  was  placed  in  good  navigable  condition,  as  far  as 
Bnaffs  and  overhanging  trees  are  concerned^  from  the  Big  Gravois  Shoal  to  the  mouth, 
Ik  diatance  of  80  mues. 
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There  is  more  or  less  steamboat  commerce  all  alon^  the  line  of  the  river  from  15 
milm  above  Osceola  to  the  mouth,  a  distance  of  245  miles. 

The  Black  Diamond,  of  18.4  tons  burden,  plies  irom  Osceola  up  the  river  15  miles 
and  down  the  river  60  miles. 

The  Annie  Dell f  of  19.05  tons  burden,  runs  from  Ironton,  135  miles  above  themoatb, 
to  Tuscumbia,  a  stretch  of  75  miles. 

The  larger  steamboats,  John  i?.  Hugo,  Fredericky  and  Edna,  run  from  the  month  to 
Tuscumbia,  a  distance  of  60  miles,  and  to  intenuediate  points. 

Nothing  has  been  done  on  the  upper  Osage  River  above  the  Big  Gravois  since  the 
spring  of  1883,  when  the  river  was  all  worked  over  from  the  mouth  to  Osceola. 

The  high  water  of  this  spring,  the  highest  since  1882,  w^ill  probably  leave  a  new 
and  large  deposit  of  snags  all  along  the  line  of  the  river. 

These  should  all  be  removed,  as  well  as  the  overhanging  trees  from  the  banks,  from 
the  mouth  to  Osceola  and  above. 

The  year  has  been  a  satisfactory  one  to  local  steamboats,  as  will  be  indicated  by 
the  accompanying  statistical  table  of  commerce  for  the  calender  year  ending  Decem- 
ber 31, 1891. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Beaman, 
A%9i$tani  Engineer, 

Maj.  A.  M.  MiLLKR, 

Corpa  of  Engineer 8 f  U,S,A, 


Record  of  gauge  at  Tu$oumbia,  Mo,,  for  fiscal  year  ending  June  SO,  1892. 


Day. 

Jnly. 

Ang. 

Sept. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

March. 

AprO. 

May. 

Jnna 

1 

15.00 

6.15 

1.75 

.15 

-.05 

.95 

1.90 

1.75 

17.20 

12.90 

8.65 

22.W 

2 

14.45 

5.35 

U.55 

.15 

—.05 

.90 

4.15 

2.20 

16.65 

11.90 

8.40 

tl.B 

3 

13.75 

4.95 

1.40 

.10 

.05 

.95 

5.30 

2.45 

16.30 

11.85 

9.00 

3L1« 

4 

12.10 

4.40 

1.30 

.10 

.05 

1. 15 

5.75 

3.00 

15.00 

14.90 

9.40 

US 

5 

9.70 

6.05 

1.15 

.10 

.05 

1.50 

5.90 

7.65 

13.25 

18.25 

10.00 

3L^ 

6 

8.35 

6.30 

1.05 

.10 

.00 

1.65 

5.75 

11.20 

10.70 

20.35 

10.00 

Vi.» 

7 

7.20 

6.60 

.95 

.15 

.05 

1.60 

5.35 

14.50 

10.75 

19.85 

9.93 

»U 

8 

6.20 

6.65 

.85 

.15 

.20 

1.50 

4.90 

16.70 

16.80 

17.90 

10.00 

2r.« 

9 

5.30 

8.25 

.75 

.15 

.35 

1.40 

4.40 

17. 15 

19.15 

16.50 

9.80 

25.06 

10 

5.45 

7.10 

.70 

.15 

.40 

1,25 

3.75 

15.65 

19.70 

15.65 

11.45 

AM 

11 

6.70 

5.50 

.70 

.15 

.45 

1.20 

3.35 

14.85 

18.40 

15.25 

12.20 

21. « 

12 

6.80 

4.35 

.65 

.10 

.40 

1.25 

3.25 

12.60 

17.15 

14.50 

12.10 

lt» 

13 

6. 35 

3.50 

.60 

.10 

.40 

1.25 

3.40 

11.25 

16.90 

12.70 

13.95 

17.15 

14 

5.95 

3.05 

.60 

.15 

.40 

1.20 

3.70 

9.70 

17.10 

10.85 

19.90 

13.« 

15 

7.20 

2.70 

.55 

,15 

.35 

1.15 

3.35 

11.25 

17.00 

11.30 

25.80 

US 

16 

9.25 

2.35 

.50 

.10 

.75 

1.10 

3.05 

11.40 

15.90 

10.85 

28.50 

<Lft 

17 

10.15 

2.10 

.50 

.10 

.80 

1.00 

2.70 

10.75 

14.75 

10.80 

30.60 

5.31 

18 

•10. 20 

1.90 

.45 

.10 

1.15 

.90 

2.25 

9.90 

13.35 

12.40 

31.80 

5.  It 

19 

9.80 

1.75 

.40 

.10 

1.00 

,85 

2.55 

13.95 

11.65 

9.85 

31.35 

4» 

'     20 

7.90 

1.95 

.40 

.10 

1.05 

.80 

2.80 

19.25 

9.20 

14.80 

39.55 

4» 

21 

6.05 

2.60 

.35 

.05 

1.15 

.80 

2.65 

21.70 

0.05 

17.70 

27. « 

10 

22 

6.20 

6.05 

.35 

.05 

1.45 

.80 

2.50 

21.15 

9.40 

16.80 

25.00 

4» 

23 

6.45 

6.00 

.30 

.05 

1.75 

.75 

2.35 

18.90 
18*35 

14.85 

16.00 

22.15 

H» 

24 

6.10 

4.30 

.30 

.00 

1.80 

.75 

2.10 

17.50 

14.80 

19.40 

410 

25 

«.90 

4.10 

.25 

.00 

1.60 

.70 

1.95 

19.5a 

17.65 

13.55 

17.25 

ItD 

26 

7.00 

4.45 

.25 

.00 

1.35 

.70 

1.85 

22.30 

17.40 

12.50 

16.00 

3.15 

27 

7.05 

3.80 

.20 

.00 

1.25 

.65 

1.80 

22.75 

16.00 

10.90 

14.90. 

1» 

28 

7.40 

3.15 

.30 

.00 

1.20 

.60 

1.70 

21.90 

15.10 

0.20 

13.65, 

16 

39 

7. 65 

2.75 

.25 

.00 

1.15 

.60 

1.65 

19.60 

14.15 

8.55 

13.40 

30 

7.80 

2.35 

.20 

—.05 

1.00 

.55 

1.60 

13.05 

8,25 

12.55' 

t» 

31 

7.25 

2.00 

—.05 

.55 

1.60 

12,50 

14.25 

1 

^ 

Commercial  statiatics. — Osage  River,  Missouri  and  Kansas, 


Articles. 


Hay,  grain,  seeds,  etc 

Lamber,  logs,  wood,  railway  ties,  etc 

Live  stock 

Produce 

Salt 

Barytes 

Iron,  nails,  etc 

i'ami  niaciniiery 

General  merchandise 

Total 


^ 
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I^Ut  of  steam-power  hoaU  engaged  in  comineroe  on  Oaage  River  during  the  year  1891, 


Kame. 


A^nnieDell 

Benton 

BUwk  Diamond 

£dna 

Prederick 

HelenA 

lohn  R.  Hugo  . 


Length. 

Breadth. 

Depth. 

Feet. 

Feet'. 

Feet. 

70. 

16. 

2. 

197. 

33. 

5. 

72.5 

14.4 

2.3 

102. 

21.5 

4.7 

96.4 

14.3 

3. 

194. 

33. 

4.5 

127. 

20. 

3. 

Gross 
toonage. 

Ton*. 

19.05 

398.06 

18.40 

83.35 

82.51 

352.41 

138.88 


X  6. 


IMPROVEMENT  OF  KASKASKIA  RIVEE,  ILLINOIS. 

The  improvement  of  this  stream  has  consisted  in  deepening  the  water 
over  the  two  principal  shoals  between  the  mouth  and  Evansville,  name- 
ly, the  Fine  Mile  Shoal,  and  the  Evansville  Shoal,  and  in  removing 
Buags  and  obstructions  from  the  river.  The  stream  was  practically 
blocked  near  its  mouth  during  the  low- water  season  by  the  INTine  Mile 
Shoal,  over  which  there  was  often  a  depth  of  only  9  inches,  when  the 
St.  Louis  gauge  read  6.5  feet. 

The  first  appropriation  for  improving  the  river  was  contained  in  the 
river  and  harbor  act  of  September  19, 1890,  and  by  the  time  the  project 
for  its  expenditure  was  approved,  the  low*  water  season  had  passed,  and 
work  was  deferred  until  this  year. 

A  party  was  organized  on  September  17, 1891,  and  the  improvement 
was  commenced  at  Fine  Mile  Shoal,  where  a  channel  76  feet  in  width 
and  36  inches  deep  at  low  water  was  excavated  through  rock,  the  mate- 
rial removed  being  placed  in  a  dike  665  feet  long  on  the  east  side  of  the 
channel  and  in  walls  on  each  side  of  cut,  which  were  to  deflect  and 
concentrate  the  water  through  the  cut.  This  work  was  completed 
October  30.  The  party  was  then  transferred  to  Evansville  and  work 
was  begun  on  the  shoal  at  that  point  on  November  2,  and  consisted  in 
excavating  a  channel  whose  dimensions  were  to  be  75  feet  wide  by  36 
inches  deep,  through  the  shoal.  The  conditions  and  character  of  work 
at  this  locahty  were  quite  different  from  the  work  at  Fine  Mile  Shoal, 
as  the  material  that  was  to  be  removed  consisted  of  stone  bowlders  and 
blue  clay,  mixed  with  gravel  and  mussels,  in  place  of  rock,  as  at  the 
former  locality,  and  necessitated  the  building  of  a  cofferdam  inclosing 
the  proposed  excavation,  in  order  that  the  cut  might  be  dug  out.  Work 
was  continued  until  December  17,  when,  the  appropriation  being  nearly 
exhausted,  it  was  stopped.  The  channel  was  not  completed  up  to  the 
desired  width,  75  feet,  but  was  60  feet  wide  and  34  inches  deep.  The 
excavated  material,  as  far  as  possible,  was  used  in  building  dikes  from 
either  shore  and  extending  along  the  sides  of  the  cut,  to  direct  and 
concentrate  the  water  througli  the  new  cliannel.  While  work  was  in 
progress  at  Evansville  Shoal  a  small  party  was  organized  to  remove 
the  snags  from  there  to  the  mouth.  Five  good-sized  suags  were  removed 
in  the  first  1.5  miles  below  Evansville,  when  a  sudden  rise  in  the  river 
stopped  the  work. 

The  details  of  the  season's  operations  are  shown  in  the  report  of  Mr. 
Blchard  Klemm,  assistant  engineer,  which  is  forwarded  herewith  and 
to  which  attention  is  invited. 

The  eflfect  of  this  work  will  undoubtedly  be  very  beneficial  to  the 
commerce  on  the  river,  as  steamboats  will  be  enabled  to  navigate  thQ 
jata  92 no 
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stream  at  lower  stages  than  formerly  and  for  low  water  seasons  of 
greater  length. 

Should  another  appropriation  be  made  for  this  improvement,  it  will 
be  expended  in  completing  the  iFork  at  the  Evansville  Shoal,  in  cut- 
ting a  channel  through  the  shoal  at  Plum  Creek,  and  in  removing  snags 
ftom  Few  Athens  to  the  mouth. 

The  estimated  cost  of  the  improvement  was  910,000;  the  former  ap* 
propriation  was 

By  act  of  September  19,1890 $6,000 

Money  statement 

July  1, 1S91,  balance  unexpended $6,000.00 

Jane  30, 1892,  amoant  expended  daring  fiscalyear 5,700.48 

Jaly  1, 1892,  balance  unexpended 239.S2 

Amoant  appropriated  by  act  approved  Jaly  13, 1892 4,500.00 

Amount  available  for  fiscal  year  ending  Jane  30, 1893 4,739.52 


BBPORT  OF  MR.  RICHARD  KLBMM,  ASSISTANT  EKGINBKR. 

St.  Loms,  Mo.,  January  f,  1891 

Major:  I  have  the  honor  to  submit  herewith  the  following  report  on  work  done 
in  removing  shoals  in  Kaskaskia  River  at  two  places,  namely :  Shoal  near  the  mouth 
of  Nine  Mile  Creek,  and  shoal  at  Evansville,  111. 

In  accordance  with  your  order,  a  party  was  organized  September  17,  1891,  consist- 
ing of  one  assistant  engineer  and  two  rodmen.  Engineering  instruments  and  work- 
ing tools  were  received  from  the  head  office  and  from  the  Engineer  depot,  foot  of 
Arseaal  street,  a  list  of  which  is  contained  in  the  property  return  accompanying  this 
report.  The  party  proceeded  to  Chester,  111.,  per  steamer  CryakU  City,  and  from  then 
to  Nine  Mile  Shoal  per  steamer  Kick  Sauer, 

The  mouth  of  the  Kaskaskia  River  was  almost  closed  up  by  a  mud  bank  so  thai 
even  the  steamer  Litth  Nick  could  enter  into  the  Kaskaskia  River  only  with  the 
greatest  difficulty,  using  her  fuU  steam  power  and  a  Spanish  windlass.  The  freight 
was  transferred  from  the  Nick  Saver  to  the  Little  Nick,  which  finally  brought  ns  up 
to  the  Nine  Mile  Shoal  on  Monday,  September  21.  The  stage  of  water  on  l^pteinber 
21,  1891,  at  St.  Louis  was  5.4  feet.  Considerable  trouble  was  experienced  in  securing 
board  for  the  party  and  also  for  the  men  that  I  had  hired  in  Chester  and  in  the  neigh- 
borhood. A  small  office  building,  carpenter,  and  blacksmith  shop  was  bniltonthe 
west  shore  of  the  river.  The  building  was  also  used  as  a  sleeping  room  by  myself 
and  party,  as  we  could  not  get  quarters  conveniently.  A  general  survey  of  theahoslf 
was  made  and  two  gauges  established,  one  above  and  one  below  the  shoals.  Actoil 
work  was  commenced  on  September  24. 

The  rock  in  the  shoals  was  found  to  be  a  very  hard  limestone  mixed  with  flint, 
very  difficult  to  drill,  so  that  skilled  drillmen  could  not  drill  more  than  7  to  7^  M 
per  day  of  eight  hours  with  l^-inch  drills.    On  account  of  seams  in  the  rock  and  the 
different  thicknesses  of  the  ledges,  it  was  impracticable  to  pay  for  the  drilling  bj 
measurement,  and  the  rates  of  pay  for  more  or  less  skilled  drillmen  had  to  be  estab- 
lished by  judgment.    The  holes  were  drilled  2|  to  3  feet  apart,  varying  in  depth 
from  1  to  2.6  feet,  as  the  thickness  of  the  ledges  allowed.    For  the  blasting,  Atlns 
Powder  *'C"  (containing  40  per  cent,  of  nitroglycerin)  was  used.    The  8-inch ctfj- 
ridges  were  cut  iu  two,  the  explosive  power  of  sudi  charges  having  been  found  laf- 
ficient  to  bre<ak  the  rock  into  convenient  size  for  handling  under  water.    The  loosened 
and  broken-up  rock  was  removed  from  the  bottom  of  the  river  by  hand,  the  men  ns- 
ing  crowbars,  wedges,  and  sledge  hammers.    The  men  engaged  in  this  work  wen 
provided  with  hip  rubber  boots.    This  part  of  the  work  was  the  most  tedioos  and 
slow,  yet  the  low  stage  of  water  and  the  warm  weather  was  of  ^reat  advantage  to 
the  work.    As  shown  on  the  accompanying  sketch,  a  dike  was  built  on  the  MSt  stdo 
of  the  proposed  channel  from  the  shoals  to  the  month  of  the  Nine  Mile  Creek.   '^ 
dike  was  built  from  the  material  quarried  from  the  shoals  aud  from  the  old  (Ho- 
Bride)  cross  dike.     The  opening  in  the  clear  of  the  new  channel  is  75  feet  and  » 
inches  deep  at  a  St.  Louis  gauge-reading  of  5  feet.    The  ditfurenoe  of  stage  of  water 
above  and  below  the  shoafi  was  as  follows : 
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September  25,  St.  Louis  gauge,  5.4  feet;  difference  of  stage  above  and  below 
shoals  0.93  feet.  October  18,  St.  Louis  gauge  6.4  feet;  difference  of  stage  above  and 
below  shoalH,  0.20  feet;  with  no  head  water  from  the  Kaskaskia,  showing  that  a  rise 
in  the  Mississippi  will  extend  up  to  the  Nineuiile  Shoals  at  a  St.  Louis  reading  of  6.4 
feet. 

The  dike  at  theNincmile  Shoals  is  665  feet  long,  5  feet  wide  on  top,  slope  on  both 
Bides  1  in  1  (45  per  cent)  and  varying  in  depth  from  2.8  feet  to  5.5  feet  and  contains 
1,178.35  cubic  yards.  The  dike  projects  2. 16  feet  above  the  water  line  at  a  stage  of  5 
feet  at  St.  Louis.    The  work  at  the  Ninemile  Shoal  was  finished  October  30. 

The  work  at  Evansville  Sho<'vl  was  commenced  November  2.  The  conditions  and 
character  of' work  at  this  shoal  were  quite  different  from  the  work  at  Ninemile 
Shoals,  as  the  material  that  had  to  be  removed  was  more  or  less  alluvial  ground,  con- 
sisting of  stone  bowlders,  blue  clay  (gumbo)  mixed  with  gravel  and  muscles.  The 
nse  of  dynamite  had  to  be  confined  to  the  large  bowlders,  as  the  blue  and  black  clay 
nvas  too  tenacious  to  be  affected  by  the  explosive.  Picks,  shovels,  and  wheelbar- 
rows had  to  be  used,  and  for  that  purpose  tne  water  had  to  be  kept  out  of  the  loca- 
tion selected  for  the  new  channel.  A  cofferdam  inclosing  the  proposed  excavation 
was  constructed;  the  materials  used  were  pine  posts  4  by  4  inches,  varying  in 
length  from  2  to  4  feet,  1  inch  rough  boards  (sheathing)  16  feet  long.  The  posts 
were  set  14  inches  apart  in  the  cross  section  and  8  feet  apart  in  the  longitudinal  di- 
rection. The  space  between  the  sheathing  was  filled  with  material  (gumbo)  taken 
out  of  the  excavate<l  portion  of  the  river  and  all  carefully  rammed  and  tamped. 
Little  trouble  was  experienced  with  the  dam  as  the  clay  was  water  tight,  and  with 
the  excex>tiou  of  a  few  places  where  water  leaked  In  under  rocks  that  could  not  be 
removed  without  great  difficulty,  the  system  worked  well.  A  few  3-inoh  hand 
pumps  were  made  and  a  number  of  buckets  procured  to  keep  the  place  dry. 

Two  dikes  were  constructed  from  the  excavated  material,  as  no  better  use  could 
be  made  of  it  and  as  those  dikes  are  proposed  to  confine  the  water  at  a  low  stage  to 
the  new  channel,  with  a  view  that  the  current  should  keep  the  new  channel  clear 
£rom  all  se<liment  that  headwater  fro  u  the  Kaskaskia  or  backwater  from  the  Mis- 
sissippi might  bring.  The  dike  on  the  east  side  of  the  river  is  the  strongest,  being 
8  feet  wide  on  top  and  about  2|  feet  above  the  water  line  at  extreme  low  water. 
The  channel  was  originally  planned  for  75  feet,  and  the  dike«  are  built  on  that  plan, 
yet  this  width  could  not  be  obtained,  as  the  river  rose  on  November  23  4  feet,  filling 
up  the  inclosed  portion  and  destroying  the  lateral  cofferdams.  This  accident 
caused  considerable  extra  labor  and  expense.  As  soon  as  the  stage  of  water  permit- 
ted new  cofferdams  were  constructed,  and  the  excavating  continued  to  a  dex^th  of 
18  inches  below  the  lowest  stage  of  water  at  the  lower  gauge.  This  causing  an  ex- 
cavation of  2^  feet  on  the  east  side  for  at  least  200  feet,  and  an  excavation  ot  1^  feet 
on  the  west  side  for  a  distance  of  150  feet,  the  total  amount  of  material  removed 
from  the  river  amounted  to  1,105  cubic  yards.  The  channel  now  is  60  feet  ^ide, 
which  will  allow  a  boat  of  the  size  of  the  Nick  Sauer  to  carry  a  barge  either  at  the 
side  or  at  the  bow,  the  channel  being  perfectlv  straight. 

The  dikes  at  the  Evansville  shoals  contain  the  following  amounts: 

Cubic  feet. 

Main  dike,  east  shore,  4  feet  wide  on  top,  3  feet  high,  280  feet  long 5, 880 

Main  dike,  east  shore,  8  feet  wide  on  top,  5.5  feet  nigh,  1 60  feet  long 11, 880 

Main  dike,  west  side,  5  feet  wide  on  top,  4.5  feet  high,  265  feet  long 11, 328 

Main  dike,  west  side,  3  feet  wide  on  top,  2.5  feet  high,  200  feet  long 2, 750 

Total 31,838 

The  difference  of  yards  excavated  and  contained  in  dikes  is  caused  by  the  hand- 
ling of  the  material  and  by  additional  rock  which  was  taken  from  the  shore  to  make 
^he  dikes  more  substantial. 

In  accordance  with  your  orders  work  was  stopped  December  17.  A  good  channel 
of  6K)  feet  in  the  clear  had  been  dug  out,  the  main  dikes  being  on  the  75-foot  line, 
leaving  a  strip  of  15  feet  partly  excavated.  This  strip-can  easily  be  taken  out  at  any 
rfoJture  time,  as  it  contains  not  more  than  150  cubic  yards  of  dirt,  gravel,  and  a  few 
Tock  bowlders.  The  water  being  very  cold  and  deeper  than  to  allow  work  even  with 
liip  boots,  I  saw  no  other  way  to  remove  the  cofferdams  than  by  the  use  of  dyna- 
mite. Holes  were  bored  in  the  center  of  the  cofferdams  to  the  full  depth  of  the  ex- 
cavation and  about  5  feet  apart  and  charged  with  full  cartridges  of  ''  C''  Atlas  pow- 
der. The  350  feet  of  cofferdam  were  loosened  and  blown  up  in  three  sections  and 
all  posts  and  timbers  entirely  removed  by  the  expolsion.  The  dirt  was  loosened  so 
iihat  the  current  took  all  out  immediately;  sonve  mud  lumps  that  had  been  left  were 
anoved  by*  the  aid  of  pike  poles,  so  that  no  traces  of  the  cofferdams  were  left. 

In  accordance  with  your  orders  a  small  party  was  organized  to  remove  the  snags 
^h>m  the  river.  A  flatboat  8  by  14  feet  was*  built  for  that  purpose,  to  carry  the 
xopesy  blocks,  and  other  tools  necessary  for  such  work.    A  tripod  of  three  posts  6 
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by  8  inches  was  built,  with  bolt  and  hook  to  attach  blocks  and  tackle  for  liftinj^ 
snags  and  logs.  With  the  aid  of  this  derrick  fi\re  good-sized  snags  were  remored 
below  Evansville  Shoals  for  a  distance  of  abont  1^  miles.  The  sudden  rise  of  the 
river  stopped  this  work.  I  found  this  derrick  to  work  very  well  for  smaU  logs  sod 
when  the  water  is  not  too  deep.  I  also  used  Atlas  powder  in  loosening  logs,  the 
ordinary  fuses  being  used,  as  the  handling  of  a  battery  was  found  to  be  inconveDient, 
and  as  in  most  cases  one  cartridge  at  a  time  was  found  sufficient  to  loosen  the  log 
so  that  it  could  be  handled  by  log  chain  and  derrick. 

The  property  and  tools  were  all  stored  in  the  office  building  in  charge  of  a  special 
watchman,  with  orders  to  ship  it  all  to  St.  Louis  as  soon  as  navigation  opens.  The 
engineering  implements  I  brought  back   with  me.    The  accompanying  sketchei 
show  the  locations  and  dimensions  of  the  work. 
Very  respectfully,  your  obedient  servant, 

BlCHARD  KLKKM, 

Aitittant  EttgiiMtr, 
Mi^.  A.  M.  Miller, 

Corps  of  Engineers,  U,  S,  A, 


Commercial  statistics,  KMkaskia  Biver,  Illinois,  1890, 1891, 


Articles. 


Coal 

Cord  wood  and  lumber 

Flour,  grain,  etc 

Merchandise 

Total 


8,403  ;    11045 


List  of  steam-power  boats  engaged  in  commerce  on  Kaskaskia  Biver,  Illinois,  dmring  iki 

year  1S91, 


Name. 


Dolphin 

Little  Nick 

Mary  M.  Michael 
NickSauer 


Length. 

Breadth. 

Depth. 

Gnna 

Ftet. 

.F\Mf. 

F9H. 

f^M. 

135.8 

22.8 

4.8 

ISltt 

80 

10 

3 

14.S 

li3.3 

28.3 

4.4 

B4.44 

]00 

18 

4. 

88.9 

APPENDIX  Y. 


IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  MOUTH  OF  ILLINOIS 
RIVER  AND  MINNEAPOLIS,  AND  OPERATING  AND  CARE  OF  DES  MOINES 
RAPIDS  CANAL  AND  DRY  DOCK. 


REPORT  OF  MA  J.  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEERS,  OF- 
FICER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1892, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Operating  snaf^  boats  and  dredge  boats 

on  Upper  Mississippi  River. 

2.  Mississippi  River  between  Des  Moines 

Rapids  and  month  of  Illinois  River. 

3.  Des  Moines  Rapids,  Mississippi  River. 


4.  Operating  and  care  of  Des  Moines  Rap- 

ids Canal  and  Dry  Dock. 

5.  Mississippi  River  between  Minneapo- 

lis  and  Des  Moines  Rapids. 


United  States  Engineer  Office, 

Rock  Island^  Illj  July  8,  1892. 

General  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
npou  the  works  in  my  charge  during  the  fiscal  year  ending  June  30, 
1892. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Major ^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSy  U.  S.A. 


Y  I. 

OPERATING  SNAG  BOATS  AND  DREDGE  BOATS  ON  UPPER  MISSISSIPPI 

RIVER. 

The  work  covered  by -this  appropriation  is  the  removal  of  snags, 
wrecks,  and  other  obstructions,  the  cutting  and  pulling  back  of  over- 
hanging trees,  the  clearing  of  shores,  the  searching  for  and  marking  of 
new  channels,  assisting  stranded  boats  and  barges,  surveys  and  ex- 
aminations in  connection  with  new  improvements  and  for  facilitating 
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navigation  through  bridges,  inspection  and  repair  of  works,  formation 
of  temporary  or  permanent  channels  through  obstructing  bars,  and  in 
general  in  benefiting  commerce  by  aiding  existing  navigation  and  as- 
sisting in  the  permanent  improvement  of  the  Uppei:  Mississippi  Eiver. 

The  plant  belonging  to  this  work  consists  of  the  snag  boats  General 
Barnard  and  J.  O.  Farke,  and  to  these  are  added,  as  occasion  demands 
and  circumstances  permit,  dredges,  launches,  barges,  etc.,  belonging  to 
the  general  appropriations.  The  operations  of  the  snag  boats  and 
dredges  extend  &om  Minneapolis  to  the  mouth  of  the  Missouri  River^ 
about  724  miles.  At  times  when  the  snag  boats  are  not  required  on 
work  above  mentioned  they  are  used  under  general  or  special  appro- 
priations for  work  of  permanent  construction. 

By  the  river  and  harbor  act  of  August  11, 1888,  provision  was  made 
for  operating  snagboats  and  dredge  boats  on  the  Upper  Mississippi  River 
under  a  permanent  appropriation,  the  annual  expenditure  beiug  lim- 
ited by  the  act  to  $25,000.  There  has  been  expended  under  the  perma- 
nent appropriation  during  the  fiscal  year  endiog  June  30,  1892,  the  sum 
of  $25,000. 

The  snag  boat  General  Barnard  was  engaged  in  the  work  of  remov- 
ing snags,  etc.,  July  1  to  July  28,  August  18  to  October  4,  and  October 
26  to  31,  1891,  and  May  12  to  31,  1892.  From  July  29  to  August  17, 
1891,  she  was  employed  on  repair  and  construction  work  in  vicinity  of 
La  Crosse,  and  from  October  5  to  25, 1891,  on  similar  work  in  Crooked 
Slough. 

During  the  low- water  period  of  1891,  which  was  an  extremely  low- 
water  year,  the  river  reaching  at  many  points  a  lower  stage  than  in 
1864,  the  low  water  of  which  was  the  lowest  hitherto  known,  the  Bar 
nardj  believed  to  be  the  heaviest  draft  boat  on  the  river  (with  one  excep- 
tion), made  a  trip  from  St.  Louis  to  St.  Paul.  On  this  trip  many 
obstructing  bars  were  met  with  and  much  trouble  was  experienced  at 
unimproved  portions  of  the  river,  but  at  points  where  works  of  im- 
provement have  been  completed  little  or  no  difliculty  was  found.  In 
1864,  prior  to  the  inauguration  of  river  improvement,  navigation  was 
almost  wholly  suspended,  the  very  lightest  boats  being  unable  to  reach 
St.  Paul.  In  1877  the  situation  was  nearly  as  bad,  although  the  low- 
water  stage  was  in  that  year  three-quarters  of  a  foot  higher  than  in  18&4 
and  1891.  On  the  Barnard's  low- water  trip  careful  soundings  were  made 
on  all  the  shoal  bars,  and  numerous  water  surfaces  were  taken  by  level- 
ing. The  Barnard's  levels,  taken  together  with  those  of  tJie  survey  and 
construction  parties  employed  along  the  river  and  the  gauge  records  of 
the  various  bridges,  will  afford  a  complete  record  of  the  low  water  of 
1891  at  all  points  from  Minneapolis  to  the  mouth  of  the  Illinois  Biver. 

The  snag  boat  J.  G.  Parhe^  dredge  Phwnix^  launch  Ulsi^j  and  anwfl- 
ber  of  dump  boats  were  employed  as  a  dredging  and  wrecking  plant 
during  the  season  of  1891,  from  July  1  to  October  31.  This  plant  re- 
moved three  wrecks,  three  rock  patches,  deepened  the  channel  at  five 
different  localities,  and  performed  considerable  other  work  in  the  re- 
moval of  snags  and  impending  trees. 

The  details  of  work  accomplished,  together  with  statistics  of  wni- 
merce  and  navigation,  are  given  in  the  appended  report  of  Assistant  En- 
gineer C.  W.  Durham. ' 

A  detailed  statement  and  a  summary  of  expenditures  for  operating 
snag  boats  and  dredge  boats  on  Upper  Mississippi  River  for  the  fiacal 
year  ending  June  30, 1892,  are  appended. 

The  total  tonnage  of  the  Mississippi  River  between  the  Falls  of  8t 
Anthony  and  mouth   of  Missouri  River  for  calendar  year  1891  vaa, 
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approximately,  4,200,000  tons.    This  includes  logs  and  lumber,  as  well 
as  ordinary  merchandise. 


ABSTRACT  OF  APPROPRIATIONS. 


By  act  approved  March  2, 1867. .  $96, 000 

By  allotment  from  appropriation 

of  July  25, 1868 26,000 

By  allotment  firom  appropriation 

ofl8e9 35,640 

By  act  approved — 

July  11, 1870 36,000 

March  3, 1871 42,000 

June  10,1872 42,000 

March  3, 1873 25,000 

June23,  1874 25,000 

March  3, 1875 25,000 

August  14,  1876 30,000 

June  18,  1878 41,500 


By  act  approved — 

March  3,  1879 20,000 

June  14,  1880 8,000 

March  3, 1881 25.000 

By  act  passed  August  2, 1882 ....  25, 000 

By  act  approved  August  5, 1886.  22, 500 
By  act  of  August  11,  1888,  for 
fiscal  year  eudiug — 

June30,  1889 25,000 

June  30, 1890 25,000 

June  30, 1891 25,000 

June  30, 1892 25, 000 

Total. 624,640 


Money  statement, 

Jnne  30, 1892,  amount  drawn  from  Treasury  under  permanent  appropria- 
tion          $25,000 

Jnne  30, 1892,  amount  expended  during  fiscal  year 25,000 

Jnly  1, 1892.  amount  available,  under  permanent  appropriation  of  August 

11, 1888,  forfiacalyearending  June  30, 1893 25,000 


Detailed  statement  of  expenditureg  for  operating  snag  boats  and  dredge  boats  on  Upper 

Mississippi  River  for  the  fiscal  year  ending  June  30, 1892. 


i 
1 

> 

d 

To  whom  paid. 

Total. 

OfBoo  ex- 
penses, 
superin- 
tendence, 
and  con- 
tingen- 
cies. 

Labor. 

Subsist- 
ence. 

Fuel. 

Etpenae. 

Bepairs. 

1 

Jyly,  1891, 
Pilot  Steamboat  Co 

♦75.10 
27.00 
22. 5S 
10.00 
08.  CI 
2.2.'> 

120.00 
20. 00 
52.30 
37.57 

252.31 
33.79 
16.  53 
40.20 
56.73 
8.00 

354.15 
27.00 
78.70 
12.80 

150.24 
27.79 
44.43 
10.55 

$75.10 
27.00 

2 

Ffod.  A.  Bill 

3 

Thoa.  E.  Bchlndlcr  &  Co  ... . 
Cbaa.  J.  Ij#nfr 

$22.58 
10.60 

1* 

4 

i ;..; 

5 

Bon.  Wilson  &Soii 

$4.97 

$63.64 

6 

C.  W.Darliam 

$2.25 

7 

W.D.  McManua 

126.00 

8 

Henry  Koettker 

20.00 
52.30 
33.52 
246.31 
33.79 

» 

A.  B<wohert  Se,  Co 

10 

T.Nodler 

4.05 
6.00 

11 

Kelloe  Birse  Co 

12 

.clo 

13 

A.M.  Riddle 

16.53 

14 

w.  A.  lsou«ack  L.nmber  Co. . 

KcElroy  A,  Armitai^ 

C.  A.  Hutchinson 

40  26 

15 

66.73 

Iff 

8.00 

17 

James  Ward  &  Son 

854.15 

18 

L.T.DaTi8 

'"27.'66' 
78.70 

10 

Pilot  Steamboat  Co 

20 

Bon.  Wilson  At  Son «.. 

C.  F.  Alden  4t  Co 

12.80 

21 

■••••■••• 

109.24 

22 

Tbos.  E.  Schindlor  &  Co 

Chaa.  J.  Lons 

27.79 
40.13 

• 

23 

4.30 
10.55 

21 

HcCabe  Brothers 

2ft 

Hired  men 

1,523.33 
30.85 

'$1, 523. 33 

91 

Tarioas  persons 

15.86 

21.00 

Total 

3. 124. 47 

2.25 

1.6'i;3.33 

610.87 

514.04 

413.36 

160.63 
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VeUiiUd  tiatewneni  of  erpenditwrtt  for  operating  9nag  hoats  and  dredge  hoaU  n  Vm 
Mi99itippi  Hirer  for  ikeJUeal  year  ending  June  30,  i^^f— Contmnei 


/a 

Q 
0 

e 


o 


27 


30 
31 
32 
33 
34 
35 
36 
37 
38 
33 
40 
41 
42 
43 
44 
46 
40 
47 
48 
43 
60 
61 
62 
63 
64 
66 
66 
67 
68 
60 

ou 

01 
02 

6;i 

04 

65 
06 


67 
08 
00 
70 
71 
72 
73 
74 
75 
70 
77 
78 
79 

m 

81 

82 

83 

84 

85 

86 

87  I 

88 

89, 

00 

»1   , 
02  I 

03 

04 


To  wKon  pold. 


A%^fU9t,lS9U 


S.O.Gmmett 

Andrvw  Wanop 

John  P.  Sonimen 

KoblniMio  &  Gary  Co 

K.C.  Libbv  &Co 

Kwmld  Inm  Co 

C'bMi.  L.  liamum 

Kraiis  A.  Jahn 

Matt  Ab«*ni 

Vanz  Si.  ^Hlu 

S.G.GarDfU 

James  HobiniMni  &  Sun  . . 

S.  W.  Vaoih^rwarker 

T.C.  Bright  &Co 

(taunitB  Hrua.  Sc  ^k•hwab 

R.T.  Wilwm.. 

J.  P.  Brown 

Merconl  Broa 

W.D.Sutton 

Fred.  A.  Bill 

C.W.  Durham 

Jaini<«  Rtibinnou  Sc.  Son.. 

Ferd.  Walt«T  4c  Son 

JohnO'NVil 

Mcl><mald  Broa 

Chaa.  J.  I^itfg 

Thod.  SrhiiuUer  &  Co 

Henr\-  llarrison 

W.W.  Flick 

HiitHl  men 

do 

....do 

Varioun  persona 

C  A.  Iliitc-hiuson 

C.  Bowling 

Ben.  Wilnon  6c  Sou 

A\vx.  l^tahaw 

S  (i.Carnitt 

McDoiihM  Jiros 

T.  Xodler 


Total. 


$30.00 

35.70 

6.72 

17.38 

17.56 

106.71 
9.0U 
26.32 
24.55 
25.66 
40.00 
40.00 

134.00 
30.00 
26.05 
00.24 
26.80 
15.70 
15.07 
28.26 
8.25 
'  45.00 
24.40 
27.00 
75.  83 
15.85 
2:i.24 
IM.OO 
18.00 
1.284.83 

210.00 
1,070.58 
28.11 
27. 40 
20.16 
36.00 
24.00 
2U.  00 
29.  :.J7 
15. 26 


OflBoeex- 

panaea, 

•opcrin- 

teodeuce, 

and  con- 

tinfpen- 

cies. 


Labor. 


Total 

BepteinUr,  1301. 


J  3,806.60 


Varl«>mi  penunis 

MrDouald  WM 

W'ni.  Ilarlaiid 

O.  A.  Palmer 

M.  Funk 

J.  F.  KU&Bro 

Iowa  Iron  Works.. . 

J.  W.  Nitnuer 

Klindt,  G«ig«r  &  Co 

R-S.  B]ak»'Miore , 

R.  h.  Petti  bono , 

Various  ptTHoiia 

C.W.  Durham 

JameM  Wsrd  &  Son.. 
Wni.  D.  McMamis... 

A.B<Mrh«rt  A-  Co 

Henry  A.  Ko««tt.kor .. 

W.  H.  Laijpilnle 

Wni.  Harlaiid 

C.  A.  }{iitchinHon  .».. 

A.M.  Kiddle 

T.  Xixller 

H.O.  Brown inc .. 

L  T.DttviH  .r.....:. 

Clias.  .r.  lAtne 

ThoH.  Srhiiifrior  Si  Oo 

Henry  Hurrirtou 

CF.AldfiM 


50.39 

6.00 
38.70 
22.50 
67. 13 
a5. 00 

4.37 
22.33 

:t8. 16 

5.54 

42.91 

7r..  05 

9.25 

27«.  65 
7;{.  50 
r.O.  44 
21.75 

14.1.  3) 
27.  00 

:;:«.  26 

11.91 

2^. :« 

9.00 

27.(10 
31  02 
24.  70 
18.  00 
22.50 


: 


Sabaiatr 
ence. 


Fuel. 


$30.00 


Expenie.  ^ 


$36.32 
24.55 
24.06 


$8.25 


26.05 

00.24 
26.80 
11.79 
15.67 


&00 


40.00 

40.00 

134.00 

30.00 


28.26 


24.40 


45.00 


27.00 


74.33 
15.45 
23.24 


$1,284.83 

240.00 

1,070.68 


6.11 
7.00 


18.00 
18.00 


22-00 
20.40 
20.16 


23.71 
14.86 


24.00 
20.00 


8.25 


2,595.41  '    434.58  i  534.82 


21.80  ,  37.50 

i  6.00 

:  38.70  . 

I  22.50  1 


5.54 

o.'a" 


22.33 
37.07 


20.50 


50.44 

21.75 

131.08 


4.56 
27.' 74 


42,91 
52.  a5 


73.50 


16. 72 
17.38 


LOO 


4.00 


50 
413 


I 


5.66 
.40 


37.66 


2.28 
35.00 


2.50  . 


27ft  65 


27.00 
26.50 


12,23/.. 


27.02 
24.70 


9.00 
27.00 


18.00 
22.50 


3.20  ..k 

IL  W  /.^ 
.90  I.  ^ 


4.00 


I ••«••*■ 


•« •*••••• 
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Detailed  statement  of  expenditures  for  operating  snag  boats  and  dredge  hoats  on  Ujyper 
Mississippi  River  for  the  fiscal  year  ending  June  30, 1892 — Contiuued. 


1 

o 

To  whom  paid. 

Total. 

Office  ex- 
penseSf 
superin- 
tendence, 
and  con- 
tingen- 
cies. 

Labor. 

Subsist- 
ence. 

Fuel. 

Expense. 

* 
Repairs. 

06 

a^ptemhet,  1591— Con  tinned. 
Scalier  Sl  Co 

$4.50 

12.76 

40.39 

64.67 

135. 21 

1.50 

4.06 

16.05 

18.89 

30.00 

25.00 

1,495.00 

• 

$4.50 
12  76 

00 

G4M>.  G.  Pcrrv  &  Bro 

07 

"Wm.  Rvan  «  (7o  -. , 

40.39 
39.54 

06 

Burt  B.  Linehan 

$1:15.21 

$25.13 

90- 

Fred.  A.  Bill '... 

100 

A.  R.  Kniehts  &  Co 

L50 

101 

M,  W.  and  E.  Dupuia 

Geo.  N.  Machen 

4.06 
16. 95 

102 

103 

GaunitK  Bros.  &  Schwab 

T.C.Bright&  Co 

18.80 

104 

30.00 
25.00 

105 

S.6.  Garaett 

106 

Hirnd  m«n-__ 

$1, 495. 00 

Total 



.3,073.63 

$14. 79     1, 495. 00 

526.17  i  592.37 

1 

376.00 

$70.30 

Octoher,  1891. 
Sired  men -. 

1 

1, 175. 33 
103.  20 

;i.oo 

30. 10 
42.61 
31.50 
39. 2.3 
33.10 
28.00 
40.00 
18. 35 

1,175.33 

2 

C.  F.  Alden  &  Co 

103.20 

3 

"VVm.  Gleaaon 

3.00 

4 

,TnA.  Brvant , , ,  - . r 

30.10 
34.67 

5 

KcDole  &,  Schroeder 

Fred.  A.  Bill 

"si."  56' 

7.94 

8 

7 

McDonald  Bros 

W.  S.  Roonerelt  &  Co 

John  Harry 

35.48 

3.75 
33.10 

8 

9 

28.00 
40.00 

10 

S.  G.  Gamett    

11 

F.  W.  Luly  Sc  Son 

17.85 

.50 

12 

Diamond  Jo.  Line  Steamers. 
K.  S.  Blakemure 

6.90 

8.47 
67.10 

8.80 
52.85 
20.47 

3.57 
60.00 

8.40 
98.86 
33.75 
44.79 

4.38 

5.89 

6.90 

13 

8.47 

14 

8.  W.  Vanderwarker 

Clinton  Bridge  &  Iron  Co. . . 
C.  P.  Dianey  &  Son 

67.10 

15 

8.80 

16 

" 

52.85 

17 

E.  Ratliman  Sc  Sous 

20.47 
3.57 

18 

C.S.Hilbouni 

10 

D.  F.  I>orranoo 

60.00 
8.40 

?0 

Barnard  &,  Leas  Mfg.  Co 

Henry  llarrimm 

21 

.......... 

98^86 

rf, 

Thos.  E.  Schindler 

• 

33.75 
43.09 

23 

Chaa.  3.  Long 



••••■••• 

""  i.76 
4.38 
5.89 

• 

24 

Davis  Sl,  Co.. 

Hartz  &■  Baliusen . .' 

25 

Total 

*«• 

1,968.65 

8.47 

1, 175. 33 

218.98 

421.51 

137.46 

6.90 

November^  1891. 
y arions  persons 

26 

17.40 

158. 75 

11.97 

18. 07 

51.66 

10. 95 

14. 30 

.50. 00 

307.66 

91.  52 

25. 50 

50.00 

36.00 

10.60 

13.90 

27.51 

9. 05 

36.00 

2.50 

1. 346. 00 

265.00 

1, 070.  00 

36.00 

75.24 
47.47 

10.65 
10. 15 
11.22 

18.07 

6.75 
148.60 

• 

27 

do 

28 

Leicht  Bros 

.75 

29 

Stelubrochtir.  Dehn  &,  Laa  . . 
H.  0.  Browning 

30 

5L66 

31 

J.  L.  Vanosdoll. 

10.95 
14.30 

32 

Cbas.  Allen 

33 

R.S.Owen 

50.00 
249.70 

"25*56' 
50.00 
36.00 

1 

34 

T.  C.  Bright  &  Co 

57.96 
91.27 

35 

Gannitz  Bros  Sc  Schwab . . . . 
C.  A..  Hntchinsou 

.25 

36 

3T 

1  S.G.  Gamett 

38 

Fred  A.  Bill 

30 

T.Nodler  

8  30 

2.  30 

40 

John  Schlegel 

13.90 

! 

41 

Thos.  E.  Schindler  &  Co  ... . 
Chas.  J .  Long 

27.51 
8.95 

42 

36.00 

.10 

43 

Henry  Harrson 

44 

WiUiamDon 

2.50 

45 

Hired  men 

do 

1,  346. 00 

2fi5. 00 

1, 070. 00 

36.00 

i 

46 

47 

do 

48 

do 

40 

St.Lonis,  Keoknk  and  North 
western  Rwy  Co 

1 

75.24 
47.47 

60 

do 

i 
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Dtiailed  statement  of  expenditures  for  operating  enag  hoaie  and  dredge  hoai*  on 
Mieeissippi  Rirerfor  the  fiscal  gear  ending  June  30,  1892 — Continued. 


1 

I 

d 

To  whom  paid. 

Total. 

Office  ex- 

ponemi, 

superio- 

tendeooc, 

and  con- 

tiuf^on- 

ciea. 

Labor. 

Subaiai- 
ence. 

• 

Fori. 

Kxpwtae.  1 

51 

Kowmber,  l^l^ContiniMd. 
C.  A.  Hatcbinaon 

$17.00 

• 

$17.00 

S2 

L.  Clinton 

20.00 

1 

30.00 

.......... . 

1 

53 

C.  W.  Durham 

7.25 
0.50 

12.13 
309.00 

72.00 
5.31 

$7.25 

9.50 

12.13 

"'\ 

54 

K.R  Martin 

::::::::.! i :.'"r 

55 
56 
57 
58 

W.  RTibbala 

:::.:::i 

{  Uiresfl  men 

$309.00 
72.00 

>                  ( 

1 do 

j --  -  - 

.      '.    i 

K.S('bulU 

1 

$5.31 

Total* 

I>eeemb^,  1891. 
Albert  Gillfvinie 

1 

4,235.24 

31.38 

3, 098. 00     $283.  23 

601.21 

131.42 

R9 

7.33 

415. 00 

355. 3.'i 

11.88 

1.76 

7.33 

215.00 

60 

Hired  men 

200.00 

61 

C.  H.  Appleton 

8S5.33 

62 

McKlrov  &  Armltage 

A.  Weber  4&  Co A. 

Total 

63 

791.30 

200. 00  !      222. 33 

1 

355.33 

January,  lS9t, 
Hired  men 

,••...« 

1 

215.00 

215.00 

Ftbruary^  ISOt. 
Hired  men 

2 

215.00 

1 

215.00 

Martsh,  1S9B. 
Hired  mm 

3 

465.00 

9Ra.  00 

215.00 

4 

MiUhfll  &.  Lynde 

75.00,        75.00 

1 

Total : 

1 

540.00  ;      323.00 

215.00 

April,  lS9i, 
C.  W.I>nrham 

1 

9.75 

18.45 

120.83 

427.34 

{).75 
18.46 

2 

D.  TiiJton 

i _ 

3 

Hir(>4i  mcu 

120.83 
327.34 

4 

do 

100.00 

Totjd 

......... .., .... . 

576. 37        128. 20 

448.17 

! 

Uay,  ISM. 
TliriMl  ni<«n 

5 

234.50 
125.00 
188.00 
156.76 
18.  25 
16.86 

36.00 

6.90 

22.75 

18.85 

72.00 

227.46 

4.00 

8.16 

17. 25 

55.  50 

5.88 

7. 32 

M.  10 

234.50 
125.00 

_ 

6 

13.  Tii.loii  

.'.''I'rri.'ii^'."."." . 

7 

Hirrd  nmii 

1 

8 

MrKlroy  &  Annituj^o 

MoH.Hinun  A,  VoUiiier 

R.  8.  Blakoinoro 

1 

1 

/ 

9 

is.  25 

( 

10 

16.86 

1 

11 

St.  LouLi,  Kcok  uk  and  North- 

western  Rwy .  Co 

Baker  &  HouHmaii 

ChaA.  J.  Long 

35.00  ... 
&90  ... 

12 

13 

19.00    . 
18.85    . 

14 

Thus.  E.  S<:hfndler  &  Co  .... 

Coal  Valloy  Mining  Co 

Buok  R««lii*i«r  Co 

15 

72.00    -. 

10 

213.  G6    . 
4.00    . 
8.16    . 
7.25 

13. 80  .  .  . 

17 

MiHMiH.Hippi  Coal  and  Ire  Co 
J.  W.  Nieuior 

18 

/ 

19 

Vari<m«  i>urH4)n<i 

10.00    .. 

/     \ 

20 

K.  M.  Diokev  Co 

54.00 

1 

i.5(i/> 

21 

Standanl  Oil  Co 

5.8S        .  ' 

22 

CarHou  Sc  Itand 

.....V\^- 

fi 

Wllkinoon  &  Co 

... .    V 

v\ 
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J}etailed  statement  of  expenditures  for  operating  snag  hoate  and  dredge  boats  on  Upper 
Mississippi  River  for  ike  fiscal  year  ending  June  SO,  1892 — Continued.  ^ 


• 

1 

• 

To  whom  paid. 

Total. 

Office  ex- 
penses, 
superin- 
tendence, 
and  con- 
tingen- 
cies. 

Labor. 

Subsist- 
ence. 

Fuel. 

Expense. 

Repair. 

24 

McBlroy  ic  Amiitage 

V^&riouA  nersons  ............ 

$37.01 

19.75 

23.00 

9.12 

1,434.50 

108.  UO 
24.34 
21.0(5 
48.68 
17.15 
32.05 
15.40 

251.00 

.......... 

$37.01 

25 

$4.75 

$15.00 
23.00 

26 

T.C.Brii£ht 

■ 

. 

27 

J.  W.  Niemer 

9.12 

28 

Hired  ni^n 

$100.00   Al.334.50 

29 

Coal  Vallej  Mining  Co 

Kkhlke  &Bro 

108.00 

30 

24.34 

31 

Tlios.  £.  Scliindler  &  Co  ... . 
T.Nodlor 

21.06 
47.18 
15.65 

32 

.......... 

$1.50 

1.50 

22.80 

33 

Chas.  J.  LiODfiT 

34 

A.  Lescheu  Sc  Sons  Hope  Co. 
J.  A.  Fay  &  Co 

9.25 

35 

^ 

15.40 

36 

Hirwl  men ■. ,  - 

251.00 

Total 

* 

3, 312. 60 

135.11     1,94.').  00 

369.58 

282.00 

01.73 

489.18 

June,  189S. 
H.irod  men 

S7 

47.70 
4.0O 

03.00 
4.43 

15.50 

ai.75 

7.25 

1.75 

159.00 

2.50 

58.64 

5.70 

36.96 

1,460.00 

340.00 

7.50 

45.33 

47.70 

3ft 

G»W.Dui-ham 

4.00 

39 

F.  H.  Ketcham 

93.00 

40 

James  Ward  Sl  Son 

4.4:{ 
15.50 

41 

Karle  Sl  Sclialz 

42 

Georcro  Hill 

21.75 

43 

C.  W.  Durham 

7.25 
..... 

44 

Taber  &  Co 

1.75 

45 

F.  H .  Kc  tcb  am 

159.00 

46 

Karle  Sc  Schulz 

2.50 

47 

A.  Maclcenzie,  m^jor  of  en- 
gineers   

P.K.Satton 

58.64 

48 

5.70 
36.96 

40 

Standard  Oil  Co 

50 

Hired  men 

2iK).0U 

1,260.00 
340.00 

51 

do 

52 

C.  W.  Darbam 

7.50 

1 

53 

T  Nodler 

43.98 

253.01 

68.76 

3.00 

1.35 
10.00 

54 

Kellosar  Birce  Co 

263.01 

68.76 

3.90 

404.37 

55 

Frank  J .  Weess 

56 

Chas.  Schnlts 

67 

Kelluicfr  Birire  Co 

404.37 

Total 

3.141.05 

277.30 

1,600.00 

360.65 

252.00 

570. 81 

71.20 

Summary  of  expenditures  for  operating  snag  boats  and  dredge  boats  on  Upper  Mississippi 

River  for  fiscal  year  ending  June  SO,  1892, 


Month. 


1801. 


Joly 

August  ... 
September 
October  ... 
Kov<)mber . 
December. 


1802. 


January.. 
Febmuy. 
March  — 

April 

May 

June..... 


Total  fiscal  year. 


Office 
expenses, 
superin- 
tendence, 
etc. 


$2.25 
8.25 

14.79 
8.47 

31.38 
200.00 


325.00 
128. 20 
l:;5.11 
277.39 


1, 130. 84 


Care,  repair,  and  operating  snag  boats. 


Labor. 


$1, 523. 33 
1, 524. 83 
1, 495. 00 


1,992.00 
215.00 


215.00 
215. 00 
215.00 
448.17 
1,694.00 
1,260.00 


10,797.33 


Snbfiist- 
ence. 


$510. 87 

236.31 

363.43 

53.33 

105.84 


369.58 
869.65 


2,099.01 


Fuel. 


$514.04 
205.68 
419.80 
166.60 
548.35 


282.00 
252.00 


2,478.47 


Expense. 


$413.35 

2.30 

311.09 

36.85 

47.72 


91.73 
263.81 


Bepairs. 


1, 166. 85 


$160.63 
36.00 


332. 42 
47.70 


Total. 


$3, 122. 23 
2, 095. 12 
2, 589.  .32 

256.78 
2, 783. 91 

215.00 


215.00 
215.00 
215  00 
448. 17 
2, 769. 73 
2, 193. 10 


676. 75 


17,118.41 
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Summary  of  expenditures  for  operating  anag  boats  and  dredge  boats  on  Upper  Missmffi 

River  for  fiscal  year  ending  June  SO,  1892. — Continued. 


Care,  repair,  i 

ukd  operating  of  dredge  and  tender. 

Gnnd 

Month. 

• 

Labor. 

Subsist- 
ence. 

FueL 

Sxpense. 

Bepairs. 

TotaL 

totll. 

1891. 

July 

$3.12i47 

August  .................. 

$1,070.58 

$158.70 

203.31 

165.05 

87.39 

$277.71 
134.00 
254.91 
142.86 

$36.36 

62.91 

100.61 

.   83.70 

355.33 

$159.97 

70.30 

6.90 

$1,703.32 

469.52 

1,703.40 

1,419.96 

376.30 

3,8a&a 

SoDtembor  '.. 

3,oaa 

October 

1,175.33 

1,  lOfi.  00 

7.33 

l9m.(o 

Norember. 

i23S.34 

I3eecmbtir ................ 

13.64 

79i.Vi 

1802. 
January. ................. 

moe 

ypbruarv  ................ 

SliOl 

March 

! 

5KLV 

April 

5<137 

Mav 

2.M.0O 
340.00 

156.76 
23.50 

407.76 
670.50 

S,3II« 

JuuQ 

307.00 

3,liL0$ 

* 

Total  fiscal  year 

3,050.24 

614.05 

809.48 

945.91 

43L07 

6,750.75 

25.Qin.» 

■\ 


report  of  mr.  c.  w.  durham,  assistant  enoinxbr. 

United  States  Engineer  Office, 

Bock  Island,  III,,  July  1,  ISH, 

Major  :  I  have  the  honor  to  present  my  report  on  the  operations  of  snag  boati 
and  dredge  boats  on  Upper  Mississippi  River  for  the  iisoal  year  ending  June  30^  189^ 
together  with  some  statistics  of  commerce  and  navigation : 

operations  of  snag  boat  general  BARNARD. 

The  Barnard  left  Dnbnque  on  the  morning  of  Jnly  1, 1891,  vand.,  proceeding  down 
river,  arrived  at  Keokuk  on  the  evening  of  the  3iL  On  her  way  down  conBidenbk 
work  in  removing  sua^s  and  impending  trees  was  performed  at  Nine  Mile  Island,  tt 
Pomme  de  Terre  Prairie,  above  Keitlisburg  Bridge,  and  iu'Dallas  Chute. 

From  July  4  to  10  the  Barnard  lay  at  Keokuk,  making  repairs  to  capstans,  UkiJig 
on  supplies,  and  refitting  generally. 

July  11  the  snag  boat  left  Keokuk  for  below,  arriving  at  St.  Louis  on  the  12th; 
and,  returning  up  river,  arrived  at  La  Crosse  on  the  28th.  On  this  trip  work  in  n»- 
moving  obstructions  was  performed  at  or  near  Alexandria^  Fabius  Island,  Hicitory 
Chute,  Louisiana,  Clarksville  Chute,  Mason  Chute,  Hatchet  Chute,  *Sandy  Island, 
Turners  Island,  Maple  Island,  Sterling  Island,  Amaranth  Island,  lilackbird  Island, 
Mundys,  Marion  City,  Ortons  Island,  Oquawka,  -Benton  Island,  Elk  River  Slongh, 
Dubuque,  Maqiioketa  Slough,  Yellow  River,  Brownsville,  and  Broken  Arrow  Island. 
A  barge  wreck  at  mouth  of  Henderson  River  was  removed  and  a  bnoy  placed  ontb< 
wreck  at  head  of  Iowa  Island. 

From  July  29  to  August  17  the  crew  of  the  Barnard  was  employed  in  constmetion 
work  in  vicinity  of  La  Crosse.  The  material  used  was  paid  for  under  appropriation 
for  "  Improving  Mississippi  River  from  Minneapolis  to  Des  Moine«  Rapids,'^  and  wii 
brought  to  the  work  by  towboat  Alert  and  launch  Ada,  the  Barnard  being  n«d  a« 
quarters  for  the  laborers.  The  work  performetl  consisted  in  the  construction  of 
1,115  linear  feet  of  shore  protection  at  left  bank  above  Taylors  Island  (105);  of  » 
dam  across  the  cut-off  at  Bates  Island  (101);  and  in  making  repairs  to  shore  pro- 
tections at  Taylors  Island  and  Grand  Island  (106).  Further  details  of  thi«  work 
are  given  in  my  report  on  work  of  the  general  appropriation  above  mentioBed. 
While  this  work  was  going  on,  water  gauges  were  established  at  both  of  tlw  U 
Crosv^e  bridges,  the  one  at  the  new  bridge  bein^  cut  in  stone  on  the  east  dra^  P'*'- 

On  August  18  the  Barnard  proceeded  down  nver  from  La  Crosse  and  reached  8t 
Louis  Sei)t43mber  3.  On  account  of  the  very  low  stage  of  water  considerable  ^f&^^J 
was  experienced  in  getting  over  the  bars  at  Deadmans,  Sand  Prairie,  Turkey  l8i«»°' 
Burlington,  Pontoosnc,  and  Sterling  Island.  Several  stranded  steam  boats  wew^t 
alloat.  A  number  of  the  proposed  dams  below  bridge  at  Prairie  du  Chien  «^«* 
located.  A  large  and  dangerous  rock  opposite  the  steamboat  landing  at  Genoa  ▼•* 
broken  up  with  dynamite.  Snags,  impending  trees,  and  other  obstruction*  were  re- 
moved at  or  near  Broken  Arrow  Island.  Coon  Slough,  Battle  Slough,  Lansing,  Vf^' 
villo,  Wyalusing,  Glenhaven.  Cassville  Slough,  Kagle  Point,  Dea*l mans.  Galena Ktjt, 
Bellevue  Chute,  Sand  Prairie,  Arnolds,  Keithsburg,  Oquawka,  Sauerweins,  Dwi* 
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[llhate.  Dee  M(yiiie«  River,  OrtonslBlandj  Clarksville  Island,  McCoys  Island,  and  Thomas 
Dhnte.  ' 

On  September  5  the  Barnard  returned  np  river  from  St.  Louis  and  reached  St.  Paul 
m  the  29th.  This  trip  was  a  remarkable  one,  owin^  to  the  heavy  draft  of  the  Bar- 
tard  and  the  extremely  low  stage  of  the  river,  which  was,  between  St.  Louis  and 
Keokuk,  lower  than  ever  known  before,  and,  above  Keokuk,  nearly  if  not  quite,  as 
low  as  the  low  water  of  1864.  (The  low  water  of  1864  htis  hitherto  been  used  as  the 
latum  of  low  water  on  the  Upper  Mississippi. )  Progress  was  very  ditlicult  at  several 
inimproved  localities,  but  at  points  where  our  work  has  been  completed  very  little 
>bstruction  was  met  with.  The  bars,  in  getting  over  which  the  greatest  difficulty 
vrae  experienced,  were  at  foot  of  Hickory  Chute,  above  Burlington,  foot  of  Illinois 
Sloufi^h,  at  Sand  Prairie,  at  Beltevue  Slough,  Deadmans,  Eagle  Point,  picnic  grounds 
ibove  Bubuque,  below  Glenhaven,  and  below  lower  bridge  at  Winona.  Numerous 
ranken  snags,  that  would  probably  have  been  missed  at  a  higher  stage,  were  found 
&nd  removed,  and  in  this  regard  the  work  of  the  trip,  as  well  as  of  the  season,  was 
rery  successful.  On  this  trip  snags,  impending  trees,  etc.,  were  removed  at  or  near 
Jersey  Landing,  Mason  Chute,  Enten^rise  Island,  Iowa  Island,  Dardenne  Island,  Sarah 
Ann  Island,  Sandy  Island,  Turners  Island,  Hogville,  VVesfcport  Island,  Thomas  Chute, 
McCoys  Island,  Carrolls  Island,  Amaranth  Island,  Bayou  St.  Charles,  Fabius  Island, 
Drtons  Island,  Buzzard  Island,  Fox  Island,  Potters  Slough,  Sauerwein's  Bend,  Bay 
[aland,  and  Deadmans  Bar. 

On  October  1  the  Barnard  left  St.  Paul  for  down  j-iver,  and,  taking  in  tow  four 
bargea  at  Trempealeau,  arrived  at  Lansing  on  the  4th.  From  October  5  to  15  lay  at 
Lynxville.  the  crew  being  employed  on  construction  work  in  Crooked  Slough.  On 
the  16tli  the  EUiCj  which  had  previously  done  the  towing,  having  broken  her  shaft, 
the  Barnard  wtis  brought  out  and  towed  for  tlie  work  until  its  completion,  October 
24.  The  material  used  in  the  work  at  Crooked  Slough  was  paid  for  under  appro- 
priation for  "  Improving  Mississippi  River  from  Minneapolis  to  Des  Moines  Rapids." 
rhe  work  consisted  in  the  constriictiWn  of  1,183  feet  of  shore  protection  and  the 
needed  repairs  to  various  shore  protections  in  the  slough.  Further  details  of  this 
work  are  given  in  my  report  on  work  of  the  general  appropriation  above  mentioned. 
On  October  25  the  fleet  was  taken  to  Genoa,  where  it  Avas  received  by  United  States 
towboat  Alert. 

On  October  26  the  Barnard  started  down  river,  arrived  at  Keokuk  on  the  31st,  and 
then  laid  up  for  winter  in  the  Dos  Moines  Ra])i(is  Canal.  On  the  way  down  work 
was  performed  at  or  near  Bad  Axe,  Lansing,  HeytinAu.s,  Keithsburg,  and  Twin  Island. 
rhe  debris  of  the  old  railroad  transfer  at  Sabiiia  was  cleared  away. 

In  1892  the  Barnard^  having  received  ordinary  needed  rei>air8,  left  Keoku'k  May 
12,  and  proceeded  up  river  as  far  as  I^ynxville,  where  she  arrived  at  noon  on  the  25th. 
On  account  of  high  water  and  rising  river  she  then  turned  back  and  ran  to  Keokuk. 
On  this  trip  work  was  pertbrmed  at  or  near  Skunk  River,  Benton  Island,  Johnsons 


The  Barnard  was  in  commission  during  the  fiscal  year  145  days,  31  of  which  were 
spent  on  constxuction  work  nenr  La  Crosse  and  at  Crooked  Slough. 

Between  June  7  and  12, 1892,  the  Barnard  and  her  crew  were  employed  in  closing 
a  break  in  the  Hunt  Levee,  near  Canton,  Mo.  During  the  remainder  of  the  month 
the  crew  were  engaged  in  wrecking  work  and  in  making  repairs. 

Summarif  of  operations  of  snag  boat  General  Barnard  for  the  fiscal  year  ending  June  SO. 

1892, 

Snags  removed 319 

Leaning  trees  pulled  back , . , 58 

Leaning  trees  felled 1,095 

Wreck  removed 1 

Steamboats  assisted 7 

Rock  removed  (Genoa) 1 

Miles  nin ,      4,092 

Rock  put  in  works  by  crew cubic  yards. .  4, 444. 3 

Brush  put  in  works  by  crew .do 2,366.7 

Debris  of  railroad  transfer  below  Sabnla  Bridge  removed,  involving  the  cutting  of 
50  piles  and  the  breaking  up  of  40  bowlders  and  pieces  of  rock. 

OPERATIONS    OP    DREDGE    PHCENIX,    SNAG   BOAT    J.    G.   PAKKE,    AND  STEAM    I^UNCH 
'  ELSIE, 

The  Parke,  dredge  Phcenix^  and  launch  EUie  were  u.sed  as  a  dredging  plaut  during 
the  aeason  of  1891  la  deepening  permanent  and  temporary  chauuela  and  in  removing 
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wrecks  and  other  obstrdctions.    The  Parke  was  principally  used  in  towiog  the  dredge 
^And  dumps  from  point  to  point.    On  arriving  at  the  locality  where  drecimng  work 
was  to  be  performed,  the  Parke  was  laid  up  and  her  crew  put  on  launch  £/ti«,  which 
performed  the  towing  for  the  dredge. . 

On  September  22,  the  ElMe  was  withdrawn  for  other  work ;  and  after  thia  dite 
until  close  of  season  the  towing  was  done  by  the  Parke. 

During  the  month  of  July,  1891,  the  plant  was  engaged  in  deepening  and  widening 
*the  permanent  channel  opposite  Nininger.  Some  bowlders  and  fragments  of  rocl 
were  removed  from  the  shore  along  the  front  of  the  quarries  above  >iininger  and  ftt 
entrance  to  Bonlanger  Slough.  Details  of  the  above  work  will  be  found  in  report 
under  head  of  '^Improving  Mississippi  Kiver  from  Minneapolis  to  Des  Moines  Rapids," 
from  which  appropriation  this  worK  was  paid  for.  On  July  26  the  Parks  made  a  trip 
from  Hastings  to  Redwing  and  return,  removing  three  dangerous  snags  from  near 
the  mouth  or  Cannon  River. 

From  July  29  to  August  4,  dredge  Phamix  lay  at  Hastings,  undergoing  repairs, 
launch  Elsie  in  the  mean  time  being  employed  in  towing  material  for  work  betwe^ 
St.  Paul  and  Preecott. 

From  August  5  to  August  17  the  dredge  was  employed  in  widening  and  deepening 
the  channel  below  Island  21  (Wharf-boat  Bar).  Three  cuts  were  made  throngh  the 
bar,  the  dredge  covering  an  area  abont  950  feet  long  and  100  feet  wide.  Amoant  of 
material  dredged  and  removed  was  8,261  cubic  yarcU;  time  spent  in  casting  was  foar 
days.  Had  it  not  been  for  this  work  navigation  at  this  locality  would  nave  been 
much  impeded,  if  not  entirely  checked. 

On  August  18  the  plant  moved  down  river,  arriving  at  La  Crosse  on  the  evening 
of  the  23d.  On  the"  way  down  snags  and  other  obstnictious  were  removed  at  or 
near  Crats  Island,  Zumbro  River,  and  Blacksmith  Chute.  August  24  to  26,  inclosive, 
the  dredge  removed  barge  wreck  above  mouth  of  Root  River. 

August  29  the  dredge  commenced  removing  sand  poiilt  at  Devils  Elbow,  in  Ca»- 
ville  Slough.  The  channel  at  this  locality  was  very  narrow,  so  much  so  that  ralU 
had  great  trouble  in  makuig  the  passage.  After  3,600  cubic  yards  of  material  bad 
been  removed  and  the  channel  widened  about  40  feet,  it  was  thought  bfest  to  nnne 
down  to  Four  Mile  Island,  below  Dubuque,  where  navigation  was  finding  great  diffi- 
culties. 

Left  Devils  Elbow  on  September  4,  arrived  at  Four  Mile  Island  on  the  7th,  and 
commenced  operations.  Work  at  this  locality  was  completed  on  September  15.  A 
cut  2,000  feet  in  length  was  dredged  to  a  depth  of  about  5  feet,  and  a  short  second 
cut  was  made  at  the  lower  end,  making  a  good  channel  of  about  50  feet  in  width. 
By  this  work  navigation  was  greatly  benefited,  although  later  in  the  season,  the 
cut  becoming  somewhat  tilled  up,  some  difficulty,  especially  to  raftA,  was  again  ex- 
perienced. 

On  September  16  the  plant  again  moved  down  river.  September  17  to  19  the  dredge 
removed  barge  wreck  above  Arnolds.  The  plant  arrived  at  Sabula  during  afte^ 
noon  of  September  19.  The  dredge  commenced  removal  of  gravel  bar  at  guard  fence 
above  Sabula  Bridge  on  September  21  and  continued  work  on  the  bar  untd  the  even- 
ing of  the  29th.  Two  cuts  wore  made,  each  about  500  feet  in  length.  The  material 
taken  out  (4,860  cubic  yards)  consisted  mainly  of  tine  gravel,  coarse  sand,  moscle 
shells,  and  mud,  in  so  compact  a  mass  that  its  removal  was  quite  difficult.  ^'hiJ0 
,  making  the  first  cut  the  dredge  met  with  a  lodge  of  rock,  about  75  feet  below  the 
head  ol  guard  fence.  The  upper  surface  of  the  ledge  was  nearly  all  at  a  deptii  of  5or 
6  feet  (stage  0.6  foot) ;  but  some  points  projected  much  higher,  which  pointa  were 
broken  off.  A  considerable  portion  of  the  gravel  bar  still  remains  and  snoald  be  re- 
moved at  some  future  time. 

On  September  30  moved  down  the  river,  arriving  at  Cordova  about  noon  of  Octo- 
ber 1.  One  day  was  spent  in  attempting  to  remove  the  obstructing  rocks  in  Uu» 
locality,  but  with  little  success.  On  account  of  the  hjydness  of  the  rock, drilling 
and  blasting  will  probably , have  to  be  resorted  to. 

Passed  Rock  Island  Rapids  October  5.  October  6  to  8  the  dredging  plant  wai  «| 
work  on  rock  juid  gravel  patch  at  Rock  Island  landing;  27  dump  loads  of  material 
were  removed.     More  work  will  be  needed  at  this  locality. 

Left  Rock  Island  October  9  for  down  river;  pulled  snags  above  Fairport,  at  Prairie 
Bird  Point,  opposite  Huron  Island,  and  above  Burlington.  October  10  to  13  the 
dredge  removed  wreck  of  large  model  barge  above  Burlington.  October  14  and  15 
dredged  at  foot  of  sewer  below  landing  at  Burlington,  removing  15  boat  loads.  A^ 
rived  at  Devils  Island  October  16  and  began  work  of  removing  rock  -patch  in  the 
crossino^.  This  work  was  completed  October  21,  resulting  in  the  removal  of  38  boat 
loads  of  fragments  of  rock,  bowlders,  sand,  and  gravel. 

October  22,  the  dredge  removed  bowlder  in  the  crossing  above  Ponfoosnc;  Orto- 
ber  23  to  31,  searched  for  reported  obstructions  below  lower  lock  of  canal,  opposite 
lauding  at  Keokuk,  and  above  month  of  Des  Moines  River,  without  success,  placed 
sheer  boom  in  winter  quarters,  and  plant  was  laid  up  in  the  canaL 
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SumvMry  of  operations  of  dredge  PhooniXf  snag  boat  J.  G.  Parke,  and  steam  launch 

Eleie  from  July  1,  1801,  to  close  of  season, 

Sn^gs  removed 40 

Trees  feUed 170 

Leaning  trees  pulled  back 20 

Steamboats  assisted 3 

Bock  patch  removed  (Devils  Island) 1 

Kook,  gravel,  and  bowlder  patch  removed 1 

Channels  improved 5 

Wrecks  removed 3 

Bowlder  removed 1 

In  1892  the  Parhe  was  employed  a  few  days  in  April  and  May  in  towing  for  con- 
struction work  near  Lagrange.  Only  a  small  part  of  her  expenses  were  paid  ffl>m 
the  snag-boat  appropriation. 

Operating  snag  boats  and  dredge  boats  on  the  Upper  Mississippi  River — Summary  of  opera- 
,  tions  from  1888  to  1892,  f«tc2  usive  {fiscal  years) . 


Tear. 

Snag  boat. 

Snags 
removed. 

• 

Lean- 
ing 
trees 
felled 
and  re- 
moved. 

Lean- 
ing 
trees 
pnlled 
back. 

Steam- 
boats, 
etc.,  as- 
sisted. 

Miles 
ran.. 

Bemarks. 

1888 

Barnard 

232 
361 

398 

271 
359 

853 
1,976 

1,615 

2,130 
1,265 

29 

58 

79 

69 
78 

5,536 
6.174 

6.807 

4,980 
4,092 

In  snagging  commission,  56 
days.  Wreck  removed,  1. 

Barnard  in  snaseing  com- 
mission,  123  days. 
Wrecks  removed,  7. 

Barnard  in  snagging  oom- 
mission,  104  days  . 
Wrecks  removed,  8; 
cribs,  4;  towhead,  1; 
bowlder,  1.  Posts  and 
ringbolts  pntin,  31. 

In  snagging  commission, 
103  days.  Wreck  re- 
moved, 1;  steamboat  in- 
cline removed,  1.  Posts 
and  ringbolts  put  in,  8. 

Barnard  in  shagging  com- 
mission,  114  days. 
Wrecks  removed,  3; 
rocks  removed,  3. 

1889 
1890 

1891 

Barnard,  Parke,  and 
dredge  Phoenix. 

Bardard,  Parke,  and 
dredge  Phoenix. 

Barnard ............ 

1 
20 

1 
10 

1882 

Barnard,  Parke,  and 
dredge  Phoenix. 

Gi 

)tal,  1888-1892 

1,621 
5,194 

7,839 
31,330 

313 
471 

32 
131 

27,589 
71,206 

)taL  1868-1887 

rand  total  18«8-1892... 

6.815 

39, 169 

784 

163 

98,795 

SNAGGING  BETWEEN  ST.   PAUL  AND  HASTINGS. 

During  the  extreme  low  water  a  large  number  of  logs,  stumps,  etc.,  were  found 
embedded  in  the  river  bottom,  which  obstructions  could  only  be  successfully  re- 
Kioved  by  dredging.  A  number  of  these  were  found  between  8t.  Paul  and  Hastings 
"^hich  interfered  somewhat  with  navigation  at  very  low  water  and  hindered,  in 
[places,  a  proper  scouring  and  deepening  of  the  channel. 

Jnst  before  the  close  of  the  season  of  navigation  a  private  dredge,  which  had  pre- 
Ariously  been  used  by  the  United  States  for  work  above  St.  Paul,  was  employed  in 
Removing  these  obstructions.    Fifty-five  snags  were  taken  out  at  a  cost  of  $355.33. 


REMOVING  WRECK  OF  NATRONA. 


The  hull  of  the  raft  boat  Natrona,  sunk  in  1891  opposite  wharf  boat  at  Dubuque, 
bout  1,000  feet  from  Illinois  shore,  was  broken  up  by  use  of  dynamite  April  22  and 
"  1892. 


RIVER  NOTES. 


From  July,  1891,  to  close  of  season  the  river  was  very  low,  and  points  of  obstruo- 
%ion  were  numerous.  The  packets  wore  run  with  difficulty  and  finally  were  laid  up 
^n  account  of  the  impossibility  of  carrying  freight  on  Uie  water  available.    A  bad 
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bar  at  Hickory  Chnte  caused  aU  boats  ranniDg  from  St.  Louis  to  Keokuk  to  go  to 
the  bank,  and  virtually  closed  navigation  to  all  through  pa^dcets. 

The  shoalness  of  the  water  and  the  narrow  channels  were  a  ^^at  impediiuent  to 
raftsmen ;  and,  although  the, majority  of  the  raft  boats  were  kept  busy,  it  is  believed 
that  the  business  'was  conducted  at  a  great  loss.  At  most  of  the  improved  localities 
little  trouble  was  experienced^Jiiut  at  many  other  points  navigation  was  greatly  im- 
peded, or  entirely  blocked.  The  river  between  St.  Paul  and  Presc^lt,  where  the 
Government  works  are  nearly  completed,  remained  in  good  shape  during  the  aeasoD, 
and  boats  reaching  Proscott  had  no  trouble  in  going  t&ough  to  St.  Paul. 

In  1892  the  river  early  in  the  spring  was  at  a  good  boating  stage,  and  later,  in  Hay 
and  June.'  was  very  high.  Much  damage  from  overflow  resulted  between  Eeoknk 
and  the  Illinois  River.  In  vicinity  of  bt.  Louis  the  river  attained  a  higher  stage 
than  hefore  known,  except  in  1844.  The  river  above  Keokuk  was  also  very  high,  and 
was  sufficiently  so  as  to  cause  a  stoppage  of  the  rafting  business  at  West  Newton 
Slough,  in  consequence  of  which  nearly  all  of  the  raft  boats  were  t-eniporarily  laid 
up.  The  snag  boat  Barnard  went  to  the  bank  on  account  of  high  water,  and  hat 
very  little  work  of  improvement  could  be  carried  on. 

I  give  below  the  available  channel  depths,  in  feet,  at  some  of  the  worst  baia,  dnr- 
ing  the  period  of  lowest  water  in  1891,  as  found  by  the  snag  boat  General  Barnard: 
Below  lower  bridge  at  Winona,  2f ;  heiad  of  Dresbach  Island,  3^;  foot  of  Dnwhach 
Island,  3^:  below  Dakota,  3;  Grand  Crossing,  3i;  above  Brownsville,  3^;  Valley 
Crossing,  3^;  Cassville  Slough,  3;  below  Gordons  Ferry,  3i;  Picnic  Grounds  above 
Dubuque,2f;  Eagle  Point,  3i:  Four-Mile  Island,  3;  Nine-Mile  Island,  3|;  Deadm&na, 
3;  foot  of  Bellevue  Slough,  3;  below  Bellevue,  3i;  Sand  Prairie,  3;  Arnolds,  3^; 
above  Lyons,  3i ;  head  of  Hershey  Boom,  3| ;  foot  of  I^inois  Slough,  3 ;  below  Keiths- 
burg,  3i;  above  Burlington,  2J;  head  of  Dallas  Chute,  3^;  above  Warsaw,  3;  lione 
Tree,  3i;  Whitney s,  3^;  opposite  Saverton,  3^;  foot  of  Hickory  Chute,  2^;  TisdaleB, 
3^;  above  Becks  Landing,  ^. 

NARRATIVE    OP    TRIP    OF    SNAO    BOAT    GENKRAL   BARNARD    FROM  ST.   LOUIS  «)  St. 

PAUL  DURING  THK  LOW   WATER  OF  1891. 

The  low  water  of  1891  was  a  remarkable  one,  lower  than  that  of  1864  (which  w» 
the  lowest  on  record  prior  to  1891),  from  Keokuk  to  the  Illinois  River,  at  the  head  of 
the  Des  Moines  Rapids,  and  at  the  head  of  Hock  Island  Rapids;  and  nearly,  if  not 
quite,  as  low  from  Keokuk  to  St.  Paul.  During  the  low  water  of  1877  (0.75  fm»t  Mbort 
low  water  of  1864)  bench-marks  were  estalilished  and  water  surfaces  were  taken  %t 
very  numerous  poiuts,  from  which  data,  there  being  in  existence  several  reliable 
low-water  marks  of  1864,  wo  were  able  to  make  a  close  estimate  of  the  elevation  of 
extreme  low  water  at  any  point  between  the  Illinois  River  and  St.  Paul.  The  low 
water  of  1891  proved  our  calculations  to  be,  in  most  case«,  very  neiirly  correct. 

As  regards  the  low  water  of  1864,  it  may  be  said  navigation  was  almost  wholly  eoi- 
pended,  the  very  lightest  boata  being  unable  to  reach  St.  Paul.  In  1877  tiwBito- 
atiou  was  nearly  as  bad,  there  being  but  very  few  boat«  which  tried  to  run. 

The  General  Barnard  is  a  side- wheel  boat,  210  feet  long,  36  feet  beam,  and  dnft 

3  feet  3  inches.  Her  draft,  light,  is  perhaps  greater  than  that  of  any  other  boat 
(with  one  exception)  running  on  the  Mississippi  River  above  the  mouth  of  tiiie  Illi- 
nois River. 

The  Barnard  left;  St.  Louis  September  5,  and,  on  her  upward  journey,  perfonned 
her  customary  work  of  removing  snags  and  other  obstructions,  and  also  took,  atfi^ 
quent  intervals,  by  leveling,  the  elevation  of  water  surface,  for  future  use  and  refer- 
ence. 

No  very  shoal  water  was  found  and  no  trouble  was  experienced  until  the  foot  of 
Hickory  Chute  was  reached  September  9. 

Between  St.  Louis  and  Hickory  Chut«  the  following  depths  were  found  at  the  ban 
and  shoal  crosHings:  At  Piasa  Dam,  4  feet;  Eagle  Island,  5  feet;  Enterprise  bland, 

4  feet :  above  Beclts  Landing,  3i  feet;  Sandy  Island,  4  feet;  Maple  Island, 4  feet; 
Tisdales  Towhoad,  3^  feet ;  below  Clarksville,  4  feet.  At  Louisiana  Bridge,  Sep- 
tember 9,  the  gauge  read  0.25  foot. 

When  we  reached  the  foot  of  Hickory  Chute  we  found  a  "no  thoroagbfitf*' 
Sounding  three  consecutive  days,  I  could  find  but  from  28  to  30  inches  of  water  over 
the  bar.  On  the  third  day,  determined  to  make  an  effort,  the  Barnard  started 
into  the  bar  and,  by  the  aid  of  very  powerful  sparring  machinery,  succeeded,  after 
six  hours'  hard  work,  in  getting  through.  This  was  quit*  a  triumph  for  the  apart. 
I  must  say  in  regard  to  this  bar,  that  it  was  the  worst  below  Keokuk ;  that  it  w« 
so  bad,  some  two  months  before,  that  the  Gem  City  had  to  be  taken  off  aud  th«  Srf- 
ney,  a  very  light  boat,  substituted  for  the  St.  Louis  and  Keokuk  trade;  tbst  ^ 
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fchree  veeks  prior  to  the  BamarSPs  arrivaly  the  Sfdney  had  been  unable  to  run:  that 
the  Lihbie  Conger  had  been  below  the  bar  a  week,  nnab^e  to  eet  oyer,  and  that 
aearly  every  boat  with  raft  had,  for  some  time,  experienced  great  difficulty  in  mak* 
ingthe  passage. 

The  Biimard  reached  Keokuk,  without  further  trouble,  on  September  15.  The 
iepths  on  the  worst  bars  from  Louisiana  to  Keokuk  were  as  follows :  Foot  of  Hick- 
ory Chute,  2i  feet;  Saverton,  4^  feet;  Whitneys,  4  feet;  Fabius  Island,  5  feet;  Lone 
Free,  S^  feet;  Lagrange,  4  feet;  Buzzard  Island,  4  feet;  mouth  of  Des  Moines  River, 
H  feet. 

We  found  the  gauge  at  Hannibal  Bridge  to  read  0.5  foot.  At  Quincv  Bridge 
bbe  gauge  read  0.5  foot.  At  Keokuk,  Lower  Lock,  the  gauge  read  0.0  foot  (the 
lame  as  low  water  of  1864). 

Leaving  Keokuk  September  16,  the  Barnard  arrived  at  Rock  Island  September  18. 
kt  Burlington,  although  we  found  Z^  feet,  it  being  lumpy,  and  the  boat  getting 
lomewhat  out  of  the  channel,  we  had  to  spar  two  hours  to  get  over.  One  hour  was 
ipent  in  sparring  at  foot  of  Illinois  Chute.  Aside  from  these  delays  no  trouble  was 
experienced.  Soundings  on  worst  bars  were:  Devils  Island,  4  feet;  Pontoosuo,  4 
feet;  head  of  Dallas  Chute,  ^  feet;  foot  of  Shokokon, 4j^ feet;  above  Burlington,  3^ 
feet;  below  Keithsbiirg,  Z^  feet;  Turkey  Island,  4  feet;  foot  of  Illinois  Chute,  3  feet; 
Sershey  Chute, 4  feet;  opposite  Buffalo, 4  feet;  below  Credit  Island,  3|  feet.  Rocks 
were  felt  at  Montpelier  and  at  several  points  near  Horse  Island.  Gauge  at  Fort 
tf adison  Bridge  showed  0.3  foot  above  low  water  of  1864,  and  gauge  at  Keithsburg 
Bridge  showed  0.35  foot  above  low  water  of  1864. 

On  the  21st  of  September,  with  Rock  Island  iSridge  guage  showing  0.25  foot,  we 
itarted  up  on  the  rapids.  We  had  been  told  by  pilots  and  others  that  it  was  impos- 
}ible  for  the  Barnard  to  go  over  the  upper  rapids ;  but  we  passed  them  with  very 
little  difficulty;  in  fact,  we  would  have  nad  no  trouble  but  n>r  an  accident  at  Smiths 
Dhain,  where  we  got  out  of  the  channel  and  on  the  rocks,  from  which  we  extricated 
>arsel ves  after  3  hours'  delay.  Stage  at  Leclaire  (head  of  Rock  Island  Rapids)  was 
}.0  foot. 

Reached  Lacrosse  September  26.  Between  Leclaire  and  Lacrosse  we  met  with  the 
following  delays:  2  hours  atHSand  Prairie,  sparring;  foot  of  Bellevue  Slough, \ hour; 
[>eadmans,  1  hour;  at  Picnic  Grounds  above  Dubuque,  3^  hours;  and  below  Glen- 
iiAven,  2  hours. 

Soundings  on  bad  bars  gave:  Above  Lyons,  3^  feet;  Arnolds,  3i  feet;  Sand  Prairie, 
)  feet;  foot  of  Bellevue  Slough,  3  feet;  mouth  of  Galena  River,  4  feet;  .below  Gor- 
ionsj  Z^  feet;  Deadmans,  3  feet;  Ninemile  Island,  3^  feet;  Fonrmile  Island,  4  feet; 
Picnic  Grounds,  2|  feet;  Specbts  Ferry.  4  feet;  Finleys,  3f  feet;  Cassville  Slough 
[foot),  4i  feet;  Cassville  Slough  (below  Glenhaven),  3  feet;  Valley  Crossing,  3^  feet; 
brooKod Slough,  5  feet;  below  Victory,  4  feet:  below  Bad  Axe,  4  feet;  above  Browns- 
rille,  ^  feet;  Picayune  Island,  4  feet;  below  Root  River,  4  feet;  ana  Grand  Cross- 
nff,  3^  feet. 

Oaujees  and  levels  showed  the  following  stages  above  1864 :  Clinton,  0.25  foot ;  Sa- 
>iila,  0.0  foot;  Dubuque,  0.1  foot;  Bunker  Chute,  0.0  foot;  Glenhaven,  0.1  foot;  Clay- 
ion,  0.5  foot  (probable  error);  Prairie duChien, 0.1  foot;  Lansing, 0.4  foot;  Lacrosse 
lower  bridge),  0.3  foot;  Lacrosse  (upper  bridge),  0.45  foot. 

The  Barnard  reached  Prescott  on  the  28th  and  found  no  difficulty,  except  three- 
niarters  of  an  hour's  delay  below  the  new  Winona  bridge,  at  which  locality, 
dthough  the  water  was  very  shoal  (2}  feet),  less  trouble  was  met  with  than  antici- 
pated, as  the  sand  bottom  was  soft  and  moving  and  the  reef  short. 

Soundings  on  the  worst  bars  gave:  Below  Dresbach  Island,  3^  feet;  head  of  Dres- 
ia^h  Island,  3i  feet;  below  Dakota,  4  feet;  Queens  Bluff,  4  feet;  Richmond,  3i  feet; 
i^a  MoiUe^  4  feet ;  Mount  Trempealeau,  3|  feet ;  below  Winona,  2|  feet ;  Mount  Vernon, 
:  feet;  West  Newton,  5  feet;  opposite  Alma,  3ifeet:  Beef  Slough  Boom,  5  feet;  Tee- 
keeota,  4^  feet;  below  Crats  Island,  4^  feet;  foot  of  Prescott  Island,  4  feet. 

Gauges  read:  At  Winona,  0.4  foot;  at  Redwing,  0.3  foot. 

On  the  29th  the  Barnard  ran  from  Prescott  to  St.  Pnul  in  about  seven  hours,  the 
^u^  at  Hasting  Bridge  showing  0.6  foot,  and  the  St.  Paul  United  States  £ngi- 
Leer  Gauge  showing  1.1  feet.  All  the  crossings  and  bars  were  sounded,  but  none 
^ve  less  than  4  feet. 

In  conclusion,  I  would  say  that  of  the  many  bars  above  Keokuk  at  which  Gov- 
Ynment  work  has  been  done  but  three  gave  less  than  4  feet  at  this  low  water,  viz : 
»«lo  w  Keithsburg,  above  Burlington,  and  below  Winona.  At  the  two  former  places 
rork  is  now  ^oing  on;  at  the  latter  the  trouble  is  due  to  a  movement  of  sand,  caused 
»artly  by  building  of  new  bridge,  and  is  only  temporary.  Doubtless  before  an- 
•^er  season  is  over,  these  places  will  fall  into  line  among  the  improved  bars. 

STATISTICS  OF  COMMERCE  AN»  NAVIGATION. 

lAanber, — The  most  important  business  carried  on  in  connection  with  the  naviga- 
lon  of  the  Upper  Mississippi  River  and  its  principal  tributaries  is  the   lumber 
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fcrftde,  which  ffft've  employment  in  1891  to  fthont  100  raft  boats,  Tinned  at  flSO,()Q0 
Between  8t.  Panl  and  8t.  Louis  74  saw  mills  were  operated  by  61  wholesale  \m^ 
firms,  having  an  invested  capital  of  about  $35,000,000.  Their  mannfMrtow  iaigii 
were:  LunOier^  1.261,941,000  feet  B.  M.;  shinf^lee,  545,887,500.  In  addition  to  tlte 
manufaoturers,  there  are  large  numbers  of  retail  ot  distributing  firms scattoeliW 
the  river.  On  aeconnt  of  very  low  water  prevalent  during  a  great  part  of  tbcieiaoa, 
the  amount  of  the  business  done  by  the  raft  boats  was  much  curiailed,  as  ibo  tite 
rafting  of  logs  from  Minneapolis  down  river. 

SteamhoaU  and  freighU — ^I'he  principal  steamboat  lines  on  the  Upper  HiMuMi^i 
River  are  the  Diamond  Jo  Line,  the  £agle  Packet  Company,  the  Joy  Ltiinber  line, 
and  the  St.  Louis,  St.  Paul  and  Minneapolis  Packet  Company.  There  are  atuaaay 
independent  boats  carrying  freight  and  passengers.  During  season  of  liKn  U» 
amount  of  freight  and  number  of  passengers  carried  on  boats  and  barges  coiild  ast 
be  accurately  ascertained ;  but  partial  reports  gave  149,000  tons  of  freight  and  90,770 
passengers,  not  including  those  of  ferry  and  excursion  boats.  This  small  «bowiBg 
was  doe  to  the  extreme  low  water  prevalent  during  the  season.  Taking  into  wa. 
sideration  the  logs  and  lumber  floated  in  |ihe  stream,  the  gross  tonnage  for  1891  w» 
approximately,  4,200,000  tons. 

In  United  States  census  reports  of  1890,  we  find  the  following  for  the  Uppn  Mis- 
sissippi River, not  including  its  tributaries: 


Barges  .  — 
Total 


IV^imiber. 


188 
2S5 


Toniiagv. 


Si  878 
165,685 


473 


190.663 


TataL 


214,  fU 


i,m,K 


Passengers  carried,  regular  and  excursion 385,679 

Passengers  carried,  ferry 1,192,40' 

Total 1,478,0» 


Freight  moved,  tons 4,486,421 

Miles  traveled  by  steamers - 1,1(J1,SM 

Gross  earnings $1«994,786 

Expenm^s 11,406,744 

Net  earnings IM1,0W 

Receipts  of  lumheff  logs,  fto.,  at  St.  Louii,fram   Upper  MUHstippi  Biver,  duri9^  18SS, 

188$,  1800,  and  1891, 


Team. 


1801 
1890 

18X9 
1888 


Whitepine 
lumber. 


Feet. 
80. 241. 700 
71,739.010 
71, 935,  H20 
70,311,387 


Cottonwood 
lumber. 


FmL 

11. 109. 655 

15.586,800 

11,061,345 

8, 734, 000 


T»U1 
lumber. 


FeH. 
01, 851. 454 
87. 325,  810 
83, 887. 165 
88,045,387 


Shingles. 


Number. 
41,037,750 
45,449.150 
43,350,500 
25, 743, 500 


Lath. 


Number, 
20. 281, 050 
16.386,660 
21,386,360 
14,650,367 


Fiekets. 


Jfuvtber. 

L 114, 490 
603,688 
401.932 

273,744 


Total  p««n 

lmth.aad 
pickeU. 


JfftHRMf* 

40^  Ci;.!!! 
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Statement  of  dUtrikution  of  lumber  manufacture  along  the  Upper  Miesieeippi  River  from 

Minneapolis  to  St.  Louie  in  1891, 


LooiOitr. 

Lumber. 

Shinglea. 

Locality. 

LumW. 

Shingles. 

If InnAAiiolifl. ........ 

F$et,  B,  M, 

447,713,000 

6,000,000 

6,000.000 

600,000 

119,284,000 

13,300,000 

8,000,000 

13.660,000 

79,000.000 

4,000,000 

55.000,000 

149,388,000 

14,500,000 

Kwnbtr. 

207,221,000 

6,000,000 

8,500,000 

600,000 

79,202,500 
8,000,000 
3,000,000 
4,000,000 

42,000,000 
1,374,000 

14, 924, 000 

Cnnaoohc^ 

FOt^B.M. 

6,000,000 
30.500,000 
54.036,000 
87,500,000 
51,500,000 
23,000,000 
30,000,000 
14,000.000 

5,070,000 
22,000,000 
22,000,000 

Number. 
2,176,500 
3,000,000 

HastintfB 

Moliv^  - '-  -  ^ 

Bed  Wuie 

DaT6iiT>ort 

0,090,000 

AlmA 

Rock  Island 

Mascatine 

19. 691, 000 

WinoDB 

40, 000, 000 

TjanHinir 

Burlington . .  ^ 

FortMadifton 

Keokuk 

6,000,000 

Prairie  da  Chien 

Gattenbers 

9,700,000 
7,000,000 

Diibaoue 

CaT»ton 

5, 878, 000 

B^Uf^Tue 

Qulncy 

8,000,000 

"Ijvons ............... 

Hanmibal 

9,500,000 

Clinton ^ 

Falton 

50  530  500 

6,600,000                 Total 

1,261,941,000 

545, 887, 500 

Statement  of  amount  of  freight  received  and  shipped  from  St.  Louie  by  the  Upper  3ft««i«- 

eippi  Biver  for  five  yeara. 


St.  Lonin. 

1891. 

1890. 

1889. 

1888. 

1887. 

KeceiTed 

Tont. 
90,866 
18,630 

Ton9. 
128.960 
22,547 

Tona. 
113,305 
47,560 

Tona. 
114,940 
60,315 

Tona. 
132,400 
36,170 

Shinned ........................................... 

Total 

*109,495 

151,507 

160,865 

165,255 

168, 570 

*  Ina«port»tioii  of  freight  was  anapended  during  a  large  part  of  the  season  on  account  ot  low  water. 


Arrivale  and  departures  at  St,  Louie  during  1891, 

Steamboftte  and  barges  from  Upper  Miasissip^i  River  arrived  at  St.  Loais 713 

Steamboats  and  barges  departed  from  St.  Lonis  for  Upper  Mississippi  River 694 

The  following  table  affords  a  comparative  view  of  the  relative  amount  of  naviga- 
tion at  various  localities  on  the  Upper  Mississippi  River  for  the  last  three  years : 

Statement  of  steamers,  barges,  and  rafts  passing  various  bridges. 


Locality  of  bridge. 


Hastings 
Winona. 


Dobuqne — 

Sabula 

Clinton 

Hock  Island. 
Bnriincton . 

Keokuk 

Qnincy 

Hannibal 

Loidsiana . .  ■ 


Steamboats. 


1801.        1890.        1889 


503 
3.687 
3,^7 
2,649 
2,844 
2.821 
2,094 
1,620 
1,209 
1,604 
1.637 

944 


454 

5,417 
4,738 
3,479 
3,244 
3,034 
3,122 
1,750 
1.597 
1.956 
1,941 
989 


769 
4.419 
5,144 
3,221 
2,457 
2, 592 
2.607 
1,634 
1,717 
1,899 
1,999 
1,074 


Barges. 


1891. 


510 
1,108 
568 
1,190 
613 
622 
571 
751 
420 
615 
590 
590 


1890. 


341 

1,045 

626 

1,418 

1,275 

662 

650 

767 

635 

807 

453 

408 


1889. 


590 

1,140 

513 

1,149 

1,118 

531 

244 

799 

760 

636 

547 

422 


Rafts. 


189L 


43 

1,495 

1,265 

*585 

*20 

*602 

634 

411 

165 

180 

319 

66 


1890. 


45 

2,123 

1,926 

*860 

1,547 

*538 

843 

317 

205 

278 

500 

103 


1889. 


72 

1,677 

1,387 

*666 

1,158 
*653 
725 
268 
199 
249 
451 
77 


*  Partial  raoord* 
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Intsmal  revenue  fop  the  year  ending  December  SI,  1S91, 


HiDOMota 
Second  WiscoBsin 
Thir^  Iowa 
>\»iirib  Iowa 
Fiah  Illinois 


Custome  revenue  and  tonnage  for  the  year  ending  December  SI,  1891. 


Port 


St.Loniii,  Mo 

Barlineton,  Iowa , 
Bock  Island,  111 . 
Dnbuqut*.  Iowa  .. 

Galena.  Ill 

Lacroese,  Wis..., 
St  Paul,  Minn... 


Ti>ial 


CoUectiona. 


<'$I,316,3U.42 


10, 104. 12 
2.49 


296.144.89 


enrolls. 


7, 912.  (ft. 

i.osao: 

5.759.8S 
5,667.31 
2U.H 
4707.63 
2,292.99 


1,021,502.92  I    7!,m.ii 


Veneli. 


8 
U 
!) 
8 
i 

31 

m 


*  Only  a  part  of  the  St.  Loais  statement  of  collections  applicable  to  the  Upper  MlMisiippi  Biter. 

List  of  wrecks  between  St.  Louie  and  St,  Paul  ichich  have  been,  arcj  or  may  heGomt^t^ 
tione  to  navigation,  with  approximate  dates  of  sinking,  localities,  ek. 


When 
sunk. 


1870 


1849 


I8:i9 

1H.'.5 
1K.'>5 
1H44 

1W>4 
1K69 
IH.VJ 
1H6K 

1880 


1870 
1856 


Namea. 


A.  J.  Baker 


Altona. 


Baltimore do 


Localltfea. 


Abreast  of  Gabaree  Island.  One  mile 
above  foot  and  1,200  feet  oat  ttuva 
island. 

In  bar  at  Montgomerys  Towhead 


BMljfer  State Lying  nnder  wreck  of  Baltimore 

Coriiolia Tielow  chain  of  rocks 


Unknown 


Bftrge. 


About  halfway  between  Wilsons  Is- 
land and  Rhodes  Point. 

In  crossing  below  Madison 

America Opposite  Madison 

Kcmdeor '  B<«low  mouth  of  Wood  River 

Bar}:*' '  At  mouth  of  Wood  River 

Unknown j  Foot  of  Maple  Inland 

do :  Foot  of  Alton  Island 


Bemarb. 


1842 

1880 

1843 
iHSa 


1844 
1880 
1881 
1841 
1849 


Two  barges i  Abreast  of  Alton  Island,  just  below 

I      cnt-olf.  ; 

Flat  boat |  Foot  of  Plssa  Chate ] 

Barjj«> In  Piasa  Chute ! 

— do '  Below  Jersey  Landing ' 

Halfway  between  Missouri  Point  and  ' 
secona  ruviiie  below  Grafton.  j 

Foot  of  Masons  Island,  opposite  Graf- 
ton. 

In  chute  between  Islands  521  and  522. 

In  chut«  between  IslancU  521  and  522, 

near  Island  522. 
Above  head  of  Enterprise  Island  . . . . » 
Above  head  of  Iowa  Island 


Ili'ilman 

Unknown 

Archer 

Chapman 


Enterprise. 
Barge 


Iowa 

Cj olden  Eagle, 
Unknown  .... 
Sarah  Ann.... 
Bwrge 


Near  head  of  Iowa  Island 

In  chute  opposite  Martins  Landing. . 

Near  shore  above  Hastings.  Ill 

Lying  above  head  of  Island  500 

Between  foot  of  Turners  Island  and 
head  of  Suidy  IsImuL 


\ 


May  become  sn  obetractioL 


Lies  on  rock  bottom,  mi  if  tow- 
head  washes  avsy,  vfll  ba  a 
the  way  of  navigation. 

Same  as  for  Altoos. 
Do. 

In  deep  water. 

May  be  in  the  wiyinthefutm 

An  obstruction  at  prewot 
Xcw  imbedded  in  nrer  ImbL 
In  deep  water  wh«i  lunk. 
Sunk  close  to  bank. 
Now  in  sand  bar. 
In  deep  water ;  mikei  »$tnu 

"break." 
Are  now  obstructioni. 

An  obstruction  st  hw  vatv. 

An  obstrnctioiL 

In  deep  water ;  uakee »  Uroaf 

"break." 
Ma  J  possibly  become  an  obetne- 

tion. 
Supposed  to  be  a  vreckiitrndc 

by  Charlotte  Boeckri«r  aad 

other  lK«ts. 
Removed  by  U.  S.  dndge  Pbo* 

nix. 
May  soon  become  an  obstnictiML 

In  deep  water. 

A    bad  obstniotioD;  ptrtlr  n- 

moved  by  U.  S.  dredge  Pb* 

nix. 

May  become  an  obftnetioi. 
Out  of  the  war. 

I>o. 
In  the  way  at  loT  walar. 
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List  of  torecks  between  Si,  Louis  and  St.  Paul,  etc, — Continued. 


When 
ftQnlE. 


1874 

1870 
1842 

1842 
1842 
1842 

1880 

1874 

1859 
1856 


1840 
1840 
1840 
1855 


1874 

1885 
1856 


1872 
1800 
1840 
1850 

1880 

1872 

1881 

1885 
1888 


1853 
1852 


1860 
1868 
1852 


1852 


1886 
1868 
1801 
1880 

1854 
1871 

1854 
1856 
1865 

1850 


Names. 


MoUie  MoPike. 


Little  Eaele 

Highlana  Mary . . . 


Barge 

Amaranth . . 
Two  barges. 
Ferryboat . . 
Barge 


Unknow]! 


Mohawk 

Hannibal  City . . . . 


Flatboat  . 

Atlas 

Denmark. 

Lynx 

Dabuqne . 

Unknown. 
Dietator . . 


Bagle 

Wm.  £L  Denny. 


Barge. 


Palmer 

Lnoy  May . . 
Brownsville 
Ferryboat .. 


S.S.  Merrill. 

Barge 

Gypsey 


WymanX.... 

Barse 

— do 

Grand  Pacific . 


Barge  

Flatboats 


Barge 

Unknown. . . 
Prairie  Bird 


Flatboat.... 

.  — do 

Grey  Eagle . 
Effie  Alton  . 
/.M.  Mason. 


Barge... 
Danube. 


Barge. 


do 

...do 

— do 

Ro.^&l  Aroh 

Katrona 

Diamond  Jo 

Barge 

Dr.  Franklin.... 

Hudson 

Barge 

Nominee 

Lady  Franklin. . 
Northern  Light. 


Localities.      \ 


CuToUs  Field,  opposite  Tamers  Land- 
ing. 
Near  and  above  head  of  Stag  Liland  . 
Below  foot  of  Thomas  Chute 


Near  shore  below  Mosiers 

Head  of  Amaranth  Island 

do 

In  bar  opposite  Island  465 

At    bank  at  slaughterhouse  below 

Clarksville. 
Opposite  creek  above  ClarksvlUe,  in 

midstream. 

Head  of  Clarksville  Island 

Foot  of  Brokaa  Chute 


Opposite  Scotts  Landing. . 
Near  head  of  Atlas  Island 

do 

do 

Above  Mnndys  Landing. . 


Near  head  of  Glasscock  Island. 
Opposite  Hannibal 


At  Hannibal  Bridge 

Opposite  head  of  Fabius  Island,  Illi- 
nois side. 

Below  head  of  Fabius  Island,  Mis- 
souri side. 

Below  Quincy  Bridge 

About  5  miles  below  Lagrange 

Brownsville  Chute 

Bludsoes  Crossing 


At  Warsaw 

Opposite  lower  sawmill  at  Keokuk  . . . 
Opposite  steamboat  landing  at  Keo- 
kuk. 

Below  Fort  Madison 

Near  head  of  Lead  Island 

At  Sauerweins  Point 

Below  Burlington  Bridge.... 


Above  IlUnois  Point,  above  Burling- 
ton. 
Near  mouth  of  Henderson  River 


Foot  of  Oquawka  Chute 

Below  Benton  Island 

Above  Keithsburg 


Bemarks. 


Near  landing  at  Port  Louisa 

Above  foot  of  island  below  BufiUo. . . 

Below  old  Rock  Island  bridge 

At  old  Rook  Island  bridge 

Above  Duck  Creek  Chain,  Rock  Island 
Rapids. 

Above  Duck  Creek  Chain,  Rock  Island 
Rapids,  on  Illinois  side  of  channel. 

Below  Campbells  Chain,  Rock  Island 
Rapids. 

Below  Smiths  Chain,  Rook  Island  Rap- 
ids, in  raft  channel. 

Near  shore,  3  miles  above  Cordova 

Below  bridge  at  Clinton ^.... 

OpxKwite  Arnolds 

Opposite  Ninemile  Island 

Below  landing  at  East  Dubuque 

At  Wisconsin  State  line 

One  mile  above  Eagle  Point 

Foot  of  Maqnoketa  Chute 

One  mile  below  Guttenberg 

In  bar  above  Clay  ton 

Below  Britts  Landing 

do 

Coon  Slough 


Barge. 


Below  head  of  Coon  Slough. 


....£> I  Above  Brownsville 


Partly  removed  by  U.  S.  dredge 

Phcbnix. 
In  deep  water 
Removed  by  U.  S.  dredge  Phoe- 

nix. 
Neur  shore. 
May  become  an  obstruction. 


Nearahore. 

May  become  an  obstruction. 

May  be  in  the  way. 
Not  likely  to  become  an  obstruc- 
tion 
Not  now  in  the  way. 
Chute  closed. 
Do. 
Do. 
Liable  to  become  a  dangerous 
obstruction. 

May  become  an  obstruction  at 

low  water. 
In  very  deep  water. 
Now  in  dry  oar  near  shore. 

May  bedbme  an  obstruction. 

In  deep  water. 

In  the  way. 

In  deep  water. 

Very  much  in  the  way  at  the  pros- 

ent  time. 
TBroken  up  and  removed. 
Can  be  hit  at  ve^  low  water. 
Partly  removed  by  U.  S.  dredge 

Ajax,  remainder  in  deen  water. 
Removed  by  U.  S.  dredge  Phodnix. 
In  bar. 

May  be  in  the  way  soon. 
Removed  by  U.  S.  snag  boat  G«>n- 

eral  Barnard. 
Removed  by  U.  S.  dredge  Phcsnix. 

Partly  removed  by  U.  S.  snag  boat 
General  Barnard ;  will  not  be- 
come obstructions. 

In  dry  bar. 

Removed  by  United  States 

dredge. 
Near  snore. 

In  bar;  somewhat  in  the  way. 
Removed. 

Can  not  become  an  obstruction. 
Will  never  be  in  the  way. 

Can  not  become  an  obstruction. 

Not  in  the  way. 

In  deep  water. 

Not  in  the  way. 

In  the  way  at  low  water. 

Removed  by  V.  S.  dredge  Phcenix. 

Do. 
Removed  in  1892. 
Removed  by  U.  S.  dredge  PhoBnix. 
Not  in  the  way. 
Will  soon  be  in  the  way. 
In  the  way  at  low  water. 
Not  now  in  the  way. 
Removed  by  U.  S.  dredge  Phoenix. 
In  the  way  at  low  water. 
Removed  by  U.  S.  snag  boat  Mon- 
tana. 
In  the  way  at  low  water. 
Removed  by  U.  S.  dredge  Phosnix. 


1891 

1857 
1860 
1856 


Barffe 

oo 

Ferryboat 

Fanme  Harris 

H.T.Yeatmau..., 

Barge 

Kumsey 


do 

At  the  mouth  of  Big  River 

Below  Presoott 

Below  Haatiags 

do 

Below  Newport 

Opposite  St.  Paul 


Do. 
IJTot  in  the  way. 

Do. 
Bemoved. 

Do. 
One  end  in  the  way. 
Bemored. 


Looaiions  of  rocks  "between  St.  Louie  and  Si  Paul  which  are  or  may  heeome  oMntetkm 

navigation. 


In  Sawyer  Bend. 

At  and^below  the  Chain  above  St.  Lonis. 

In  Piaaa  Chute,  above  and  below  Piaaa 

Biver,  and  at  head  of  chute. 
Plasa  Dam. 
Below  Salt  River. 

In  channel  opposite  foot  of  Island  420. 
Below  Lagrange. 
Near  shore  above  Lagrange. 
In  crossing  at  Grego^s  Landing. 
Below  Des  Moines  Rapids  Canal,  near 

sheer  boom. 
In  draw  of  Keokuk  Bridge,  near  west 

abutment. 
At  Des  Moines  Rapids. 
Above  NauvoOi  in  the  crossing  at  Devils 

Island. 
Rock  bottom  above  Nauvoo  Landing. 
At  Pontoosuc  and  foot  of  Dallas  Chute. 
In  main  river  opposite  and  below  DaUas. 
Above  Burlington,  at  Drews  Prairie. 


On  head  of  CM1»r  Island  and  above. 
At  mouth  of  Edwards  River,  near  ihor 
At  and  below  Oquawka. 
Below  New  Boston,  extending  from  II 

nois  shore. 
Below  Keithsbjirg,  in  main  river  and 

foot  of  chute. 
Above  Muscatine. 
At  Fairport. 
At  Montpelier. 
First  island  below  Buffalo. 
Near  shore  at  Buffalo. 
Near  shore  above  Spinneyville. 
At  and  near  the  head  of  Smiths  Island. 
At  Horse  Island,  above  and  opposite. 
At  Rock  Island  Rapids. 
In  crossing  below  Cordova. 
Above  ReMB,  at  foot  of  Lake  Pepin. 
Bowlder  reef  below  Diamond  BlaiH 
Below  Grey  Cloud  Landing. 


Very  respectfully,  your  obedient  servant, 


M^j.  A.  Mackenzie, 

Corpe  of  Engineere,  XT,  S,  A. 


C.  W.  DUSHAX. 

Auietani  Agmtr* 


^7  ^ 
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localities  about  6  inches  lower  than  ever  before  known.  This  low- water 
made  the  towing  of  material  more  expensive  and  difficulty  an^  also 
greatly  increased  the  expense  of  putting  it  in  position.  The  principal 
obstruction  to  navigation  was  at  the  foot  of  Hickory  Chute.  This 
lo^dity,  at  which  the  channel  had  been  very  shallow  during  earlier  part 
of  season,  finally  put  a  stop^  for  a  time,  to  all  navigation.  Some  trouble 
was  also,  for  a  short  time,  experienced  near  the  mouth  of  the  Des  Moines 
Biver.  The  remainder  of  the  river  was,  considering  the  low  stage  of 
water,  in  fair  condition. 

QUINCY  BAY.  __ 

The  work  of  dredging  in  Quincy  Bay  was  continued  under  contract 
with  Mr.  H.  S.  Brown,  the  price  for  removing  material  being  12.4  cents 
per  cubic  yard.  Mr.  Brown  completed  his  contract  October  30, 1891, 
having  removed  48,200.5  cubic  yards  between  July  1  and  that  date. 

The  total  amount  removed  under  his  contract  was  82,964  cubic  yards. 
The  bay  at  the  close  of  the  season  was  in  good  condition,  there  being 
ample  depth  for  all  purposes  of  navigation,  and  there  was  also  a  deep, 
though  narrow,  channel  through  Cedar  Greek  Bar. 

OLABESVILLE  HABBOB,  MISSOtJBI. 

The  towboat  Success  and  fleet  were  employed  until  July  26, 1891,  in 
raising  and  strengthening  the  closing  dam  exten<iing  from  the  head  of 
Clarksville  Island  to  the  Illfnois  shore.  Work  was  suspended  on  ac- 
count of  low  water.  The  dam  is  about  1,800  feet  long  and  has  its 
crest  at  an  elevation  of  about  4  feet  above  low  water.  It  is  built  chiefly 
of  dredged  material  and  contains  35,817  cubic  yards  of  gravel,  2,927 
cubic  yards  of  rock,  and  2,432  cubic  yards  of  brush. 

SNT  ISLAND   LEVEE. 

Some  slight  repairs  were  made  to  the  shore  protection  near  Scotts 
Landing,  built  to  secure  the  Sny  Levee.  Payments  were  made  for  ma- 
terial used  prior  to  July  1, 1891. 

COTTONWOOD  ISLAND  BEACH.       . 

The  towboat  OocU  Bluff  and  barges  completed,  in  July,  1891,  the  shore 
protection  on  Missouri  shore  opposite  foot  of  Hogback  Island  (422). 
The  total  length  of  this  shore  protection  is  3,600  feet.  The  amount  of 
material  put  in  during  July,  1891,  was,  of  rock,  2,749.6  cubic  yards, 
and,  of  brush,  627.3  cubic  yards. 

HICKOBY  CHUTE. 

During  July  and  up  to  August  16, 1891,  the  towboat  Success  and 
barges  were  employed  in  the  construction  of  the  upper  wing  dam,  600 
feet  long,  running  out  from  Missouri  shore  at  foot  of  Hickory  Chute. 
One  thousand  eight  hundred  cubic  yards  of  rock  and  871  cubic  yards 
of  brush  were  put  in  this  dam.  The  fleet  was  laid  up  August  16  on 
account  of  diflSculty  in  obtaining  rock.  In  September,  1891,  the  condi- 
tion of  the  bar  was  so  bad  that  further  work  was  undertaken.  A  low, 
light  wing  dam  was  built  from  head  of  Angle  Island  (456)  across  to 
the  dry  bar  and  from  the  dry  bar  out  into  the  river.    In  all|  1,430 
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linear  feet  of  damB  and  bar  were  utilized.  This  work  was  c^uried  out 
between  September  19  and  October  4, 1891,  and  consximed  l;252.5eabic 
yards  of  rock  and  1,921.6  cubic  yards  of  brush. 

TUI-LY  ISLJlND. 

On  July  16, 1891,  towboat  Coal  Bluff  and  barges  commenced  opera- 
tious  in  vicinity  of  TuUy  Island.  The  first  work  accomplished  was  the 
construction  of  a  wing  dam  925  feet  in  length  and  extending  from  the 
Illinois  shore.  This  dam,  the  farthest  down  stream  of  the  projected 
series,  was  completed  August  5  and  contains  2,757.4  cubic  yards  of  m\ 
and  1,362.1  cubic  yards  of  brush.  Work  was  then  begun  on  the  closing 
dam  from  the  head  of  Tully  Island  to  the  Missouri  shore.  This  dam 
together  with  shore  protection  on  head  and  east  side  of  Tully  lalW 
was  completed  September  19,  1891,  on  which  date  operations  in  this 
vicinity  were  discontinued.  The  closing  dam,  1,300  feet  long,  and 
shore  protection,  1,000  feet  long,  contain  5,379.9  cubic  yards  of  rock 
and  2,907  cubic  yards  of  brush.  An  additional  600  feet  of  shore  pro- 
tection were  also  built  on  east  side  of  Tully  Island  with  759.1  cubic 
yards  of  rock  brought  by  the  Coal  Bluff  and  1,314.3  cubic  yaris of 
gravel  furnished  by  United  States  dredge  'No.  2.  \ 

OPEBATING  DREDGE  NO.  2. 

Shore  protection  dmve  Hannibal  Brid^fe.-^The  Illinois  shore,  firom  a 
point  about  one-half  mile  above  Hannibal  Bridge,  was  protected  for  a 
distance  of  1,800  feet  by  the  deposit  of  gravel  from  dump  boats.  The 
gravel,  which  was  of  a  very  coarse  and  excellent  quality,  principally 
spalls,  was  obtained  by  Dredge  No.  2  from  the  Missouri  shore  opposite 
and  taken  on  dump  boats  by  steam  launch  Iris  to  the  Illinois  side, 
The  dredge  was  also  employed  several  days  in  casting  the  surplus  ma- 
terial farther  up  the  bank.  Eight  thousand  eight  hundred  and  fifty- 
three  cubic  yards  of  gravel  were  put  in  the  work. 

Shore  protection  at  head  of  Tully  Island. — Dredge  No.  2  and  launcb 
Jm  ftirnished  gravel  for  use  in  about  600  linear  feet  of  shore  protection 
at  Tully  Island.  A  quantity  of  rock  was  also  used  in  this  protection. 
A  part  of  the  gravel  was  obtained  from  a  gravel  bar  opposite  Canton 
and  the  remainder  from  Wyaconda  Bar.  Amount  of  gravel  used  in 
this  work  was  1,836  cubic  yards.  The  work  at  the  two  points  above 
mentioned  was  performed  in  July  and  August,  1891. 

There  were  obtained  and  put  in  at  these  points  10,689  cubic  yardaof 
gravel,  at  a  total  cost  (exclusive  of  superintendence,  office,  and  plant 
charges)  of  $2,725.93,  an  average  cost  of  25.6  cents  per  cubic  yard. 

CARE  AND  MAINTENANOB  OF  PLANT. 

All  the  fleet  was  laid  up  in  Quincy  Bay  at  close  of  ox>erations.    Onlj 
minor  repairs  and  those  incidental  to  operating  were  made. 
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A  lUt  of  works  constructed  and  of  materials  used  from  July  1, 1891,  to  December  SI,  1891, 
betw^n  Des  Moines  Bapids  and  the  mouth  of  the  Illinois  Biver, 


Besignatloii. 


Sheet  66: 

^        Winff  dam,  nilnois  aide 

Cloeing  dam,  Tolly  Island  to  Mliiaoari  shore 

Shore  protection  on  Tolly  Island,  head  and  east  side. 
Sheet  67: 

Shore  protection  on  Missoori  shore  opposite  Island 

422 

Sheet  70: 

Shore  protection  in  hend  <»  Illinois  shore  ahove 

Hanmbal  Bridge 

^eet74: 

Upper  wing  dam,  foot  of  Hickory  Chute 

Lower  wing  dam,  foot  of  Hickory  Chute 

Sheet  76: 

Closing  dam  1,  from  Clarksville  Island  to  Mlssooil 
shore  (part) 


Total 


Length. 


Lin.  ft. 

925 

1,300 

1,000 


1,375 


600 
1,430 

1,800 


Material. 


Bock. 


Oub.yds. 
2,757.4 

6,139 


} 


2,749.6 


1,800 
1,252.5 


2,926.9 


17,625.4 


Brash. 


Oub.  yd*. 
1,362.1 

2,907 


527.8 


871 
1,921.6 

2,431.8 


10,020.8 


Gravel. 


(Xib.yda. 


1,836 


8,853 


10,689 


Financial  statement. 

Amount  expended  in  the  field  from  July  1, 1891,  to  December  31, 1891  (ex- 
clusive of  general  superintendence,  office  expenses,  and  charge  for  use 
and  deterioration  of  plant),  for  rock  and  brush  work $30, 555. 63 


Materials  put  in  works : 

Rock cubic  yards..      17,625.4 

Brush do 10,020.8 


Total do. 


27, 646. 2 


Average  cost  per  cubic  yard  of  rock  and  brush  work  in  place  (field  ex- 
penses)           $1,105 

Amount  expended  in  the  field  from  July  1.  1891,  to  December  31,  1891, 
(exclusive  of  ^eneraT  superintendence,  office  expenses,  and  charge  for 
use  and  deterioration  of  plant),  for  putting  gravel  in  shore  protection  .    $2, 725. 93 


Number  of  cubic  yards  of  gravel  put  in  shore  protection 10, 689 

Average  cost  per  cubic  yard  of  gravel  put  in  shore  protection  (field  ex- 
penses)    $0,255 

Summary  of  expenditures  from  July  1  to  December  31,  1891,  inclusive, 

QuincyBay $10,188.25 

Clarksville  Harbor,  Missouri 7,714.16 

Sny  Island  Levee 2, 755. 50 

Cottonwood  Island  Reach 8, 378. 28 

Hickory  Chute 6,451.69 

Tttlly  Island 11,735.32 

Operating  dredge  No.  2 2, 725. 93 

Care  and  maintenance  of  plaut 1, 228. 22 

Superintendence  and  office  expenses 644.41 

Total 61,821.76 

OPERATIONS  PROM  JANUARY  1  TO  JUNE  30,  1892. 

A  project  for  the  expenditure  of  $165,000,  appropriated  by  the  river 
and  harbor  act  of  September  19, 1890,  for  '^  improving  Mississippi  River 
from  Des  Moines  Bapids  to  the  mouth  of  the  Illinois  River,''  was  sub- 
mitted by  Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  XJ.  S.  Army,  Sep- 
tember 24, 1890,  and  approved  by  the  Chief  of  Engineers,  October  23, 
1890.    This  project  was  followed  during  the  season  of  1891. 

Under  date  of  January  6, 1892,  in  forwarding  for  action  certain  pro- 
posals for  furnishing  rock  and  brush,  Miy.  Rui^er  presented  a  propo- 
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sition  for  using  such  material  and  exhausting  the  balance  of  appropria- 
tion avai^ble  in  the  repair  of  existing  works  at  various  points  idong 
the  river. 

In  September,  1891,  and  January,  1892,  formal  contracts  were  entered 
into  by  Maj.  Buf&ier  for  the  furnishing  on  barges,  at  various  points, 
41,389  cubic  yards  of  rock  and  16,000  cubic  yards  of  brush. 

At  the  date  of  the  transfer  of  this  work  to  me  (January  16, 1892), 
there  was  an  unexpended  balance  of  appropriation  of  $69,009.55;  of 
this  amount  (11,992.05  was  applicable  to  dredging  in  Quincy  Bay  and 
930,321.96  assigned  to  purchase  of  material  under  formal  contract,  leav- 
ing $26,695.54  available  for  contingent  expenses,  repairs  and  care  of 
plant,  purchase  of  additional  brush,  and  for  putting  in  place  the  mate- 
ricd  contracted  for. 

In  his  last  annual  report  Maj.  Bufiner  recommended  that  so  much  of 
the  balance  reserved  for  dredging  Quincy  Bay  as  may  be  necessary  be 
used  for  constructing  a  retaining  levee  on  Whipple  Greek  Bar,  to  hold 
the  material  dredged  from  the  bay.  l^o  further  work  under  the  allot- 
ment for  dredging  Quiucy  Bay  can  be  done  until  the  action  of  Congress 
on  such  recommendation  is  determined. 

In  April,  1892,  a  survey  of  the  river  in  vicinity  of  the  mouth  of  the 
Des  Moines  Biver  was  made,  and  plans  for  channel  improvement  were 
prepared. 

Construction  work  was  commenced  April  22, 1892;  but  on  May  6 
operations  were  discontinued  on  account  of  high  water.  The  work 
accomplished  was  the  repair  of  Smoot  Chute  and  Oyster  Island  eliomg 
dams  (Kos.  2  and  5,  sheet  66).  Two  thousand  and  ninety-three  and 
nine-tenths  cubic  yards  of  rock  and  902.6  cubic  yards  of  brush  were 
put  in  these  dams.  The  river  still  remains  too  high  for  the  constractio& 
of  dams  and  the  protection  of  shores. 

St9>tistics  of  commerce  and  navigation  applicable  to  this  portion  of  the 
river  may  be  found  under  the  head  of  ^<  operating  snag  boats  and  dredge 
boats  on  Upper  Mississippi  Biver .'^ 

The  work  herein  referred  to  was  in  local  charge  of  Mr.  A.  L«  Bichards, 
assistant  engineer,  from  whose  rex>ort  details  are  taken. 

Abstract  of  appropriation$. 


By  act  approved — 

June  18,1878 $100,000 

March  3, 1879 40,000 

June  14, 1880 100,000 

March  3, 1881 175,000 

By  act  passed  Angast  2, 1882 . .  200, 000 

By  act  approved  July  5, 1884 . .  200, 000 


By   act   approved   Aof  oat  5, 

1886....!^.. .7! ;  fmv» 

By  act  of  August  11, 1888 200,000 

By  act  of  September  19, 1890 . .     165»  OO) 

Total 1,830^  0» 


Money  statement. 

July  1, 1891,  balance  unexpended $131,3*^2 

June  30, 1892,  miscellaneous  receipts B*** 

121,406^ 
June  30, 1892,  amount  expended  during  fiscal  year 60,54L» 

July  1, 1892,  balance  unexpended 60^863.7* 

Julyl,  1892,  outstanding  liabilities $153.82 

July  1, 1892,  amount  covered  by  uncompleted  contracts 28, 783. 72  ^ .. 

28^937.0* 

July  1, 1892,  badance  available* S1,9K.22 


1  appropriation  of  $600,000  for  improving  Mississippi  River  between  mootkof 
issourl  River  and  Minneapolis  was  made  by  the  river  and  harbor  act  appn^ 


•An 
the  Missouri 
July  13, 1892. 
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Ainoimt  (estiiDated)Teqiiired  for  completion  of  exiflting  project Unknown 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1894 -,, $500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of 'river  and 

harbor  acts  of  1866  and  1867. 


Abatraci  of  prapoBaUfor  eUctric-light  plant  for  United  States  towhoat  Coal  Bluff,  opened 
at  Quinay,  III,,  l^y  Maj.  E,  H.  Ruffner,  Corps  of  EnginecrSy  at  ^p.  m.,  January  7, 1892, 
in  response  to  advertisement  dated  Quiney,  HI.,  December  7, 1891, 


No. 

1 

2 
3 


ITame  and  residence  of 
bidden. 


T  h  o  m  1 0  n  •  Honston 
ElectrioCo.,  Chica- 

«o>  Ill- 
Central  Eleetrioai  Con- 

atructioii    Co.,    St. 
Loiiia,Mo. 
Ft.WayiieBlectrio  Co., 
7t  waynoiliid. 


DyxuuDO. 


3,000  watts,  76 
volte. 

30X16  a  P.,  UO 
Tolte. 

60  lights  inoandes- 
oenU 


Engine. 


N.  Y.  safety,  5  H.  P. 
vertical. 

8hipman,4H.P... 
Uprlght,6H.P.... 


Lights. 


1-2,000  C.P.aTO;  4x8-16 
arc  lamps;  8-16  arc 
lamps. 

20x16   C.    P.    lamps; 
1-150  C.  P.  search. 

20x16  C.  P.  lamps; 
1-200  C.  P.  search. 


Price. 


$726.00 
789.89 
960.00 


All  the  above  propositions  rejected,  not  being  favorable  to  the  interests  of  the 
United  States. 


Abstract  of  proposals  for  rock  and  brush,  season  of  1892,  improving  Mississippi  Siver 
between  Des  Moines  Rapids  and  mouth  of  Illinois  River,  opened  at2p,  m,,  January  5, 
1892,  by  Maj,  E,  H.  Ruffner,  Corps  of  Engineers,  at  Quiney,  lU, 


7fo, 


8 


Xames  and  residence  of 
bidders. 


Henry  L.  Hart,  Lonis- 
aniL  Mo. 

do 

Beid,  Bros!  Sc  Ebert, 
QninOT,  HL 

John  Gnllf oyle  and 
HenryWellenbmsche, 
Lagrange,  Mo. 

Zach.  Fielder,  Hanni- 
bal, Mo. 


.do. 
.do. 
.do. 
.do. 


.do. 


Hannibal  Lime  Co., 

Hannibal,  Mo. 

......do..... 

Whitney  Gilbreath, 

Ava,m. 
Frederick  W.  Menke, 

Quiney,  HI. 
Charles  C.  Pratt  and 

George  If.    Cash, 

Looiaaaa,  Mo. 


Qoantltiesbid.lMaterial. 


Oubie  yards. 
10,000 

10,000 

16,000 

6,000  to  15,000 

6,000 


6,000 

4,000 
20,000 

2,600 

Any  part  of 
15,000. 


Sock  .. 

Kock. 
Bmah 
Rock. 


Book 


Sock 


Bock  .. 
Bock.. 
Book.. 
Bock.. 
Bock.. 
Bock  .. 


Bock  . 
Bmah 

Book. 

Bock. 


Place  of  delivery. 


Louisiana,  Mo  . . . 


Hamburg,  HI 

At  either  of  above. 
Lagrange,  Mo. . . . . 


.do 


.do 


Quiney,  HI 

SannllNa,Mo... 
Louisiana,  Mo . . 
ClarksviUe,  Mo. 
Hamburg  Bay . . 
Hannibal.  Mo... 


...do 

Ifeareatattainable 

point  to  work. 
Qalnoy,Hl 


Ttonisiana,  Mo  . . . 


Price. 


Cents, 
•  62 

♦66 

*29J^ 

72 
86 


85 
72 
72 
72 
70 
*63  i 

*64|$ 

88 

♦62 

67 


Bemarks. 


Only  one  copy— 
tiiat  incomplete. 

Only  two  oopies 
and  they  signed 
only  on  specifl- 
cauona. 


On  i-foot  stage  and 
above. 

On  6-foot  stage  and 
above. 


*  Aoo^ted  and  yrxitten  contract  madab 
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Y  3. 

IMPROVEMENT  OF  DES  MOINES  RAPIDS,  MISSISSIPPI  RIVER. 

There  was  available  for  this  work  July  1, 1891,  the  sum  of  $10,230.99. 

During  the  year  operations  consisted  in  completing  the  raising  of  the- 
lock  walls,  in  filling  and  grading  the  lock  grounds,  and  the  laying  of 
slope  wall  around  the  sloi)e8  at  the  upper  end  of  the  Middle  Lock,  iu 
accordance  with  approved  project,  and  in  protecting  portions  of  the 
canal  embankment. 

The  work  remaining  to  be  done  under  approved  project  is  the  removal 
of  a  small  amount  of  rock  above  grade,  the  completion  of  the  sluice  at 
Prices  Creek,  and  the  completion  of  the  protection  of  the  canal  em- 
bankment. It  is  probable  that  after  this  work  is  carried  out  a  balance 
will  still  be  available,  which  balance  can  be  applied  to  advantage  in 
the  construction  of  a  permanent  machine  shop  at  the  Lower  Lock,  a 
timber  shed  at  the  dry  dock,  guide  piers  above  the  closed  part  of  the 
canal,  or  in  widening  j)ortions  of  the  channel,  as  may  seem  best  All  of 
these  works  are  desirable. 

No  further  appropriation  is  required  for  the  completion  of  this  im- 
provement in  accordance  with  approved  project. 

Details  of  work  are  given  in  the  appended  report  of  Mr.  M.  Meigs, 
United  States  civil  engineer,  in  local  chai-ge  of  work. 


AhBtraet  of  appropriatiom. 


By  act  approved — 

June  23,  1866 

March  2,  1867 

July  25,  1868  (allotmeut)  . 
April  10,  186,9  (allotmont). 

December  23, 1869 

July  11,  1870 

January  18,  1871 

March  3,  1871 

June  10,  1872 

March  3,  1873 

June  23, 1874 

March  3, 1875 


$200,000 
500,000 
300,000 
178, 200 
200,000 
400,000 
341,000 
250,000 
400,000 
400,000 
400,000 
480,000 


By  act  approved — 

August  14,  1876 $230,000 

June  18,  1878  (allotment).  62,500 

March  3,  1879 ^,«» 

June  14, 1880 20,000 

March3,  1881 25,000 

By  act  passed  August  2, 1882 . .  30, 000 

By  act  approved  July  5,  1884  .  50,000 

By  act  approved  August  5, 1886  26, 250 

By  act  of  August  11,  1888 

By  act  of  September  19, 1890.. 


Money  statement 


July  1,  1891,  balance  unexpended $10,230.^ 

June  30,  1892,  amount  expended  during  fiscal  year 4, 388. 56 

July  1,  1892,  balance  unexpended 5,^^**^ 


BKPORT  OF  MB.  M.  MEIGS,   UNITED  STATAs  CIVIL  ENOIKESK. 

United  States  Engineer  Omci, 

Keokuk,  Iowa,  July  1, 1^- 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  earned  on 
under  appropriation  for  "  improving  Des  Moines  Bapids,  Mississippi  River,"  during 
the  fiscal  year  ending  June  30,  1892 : 

Raising  lock  walls  at  Middle  Lock. — In  July,  1891,  the  work  of  raising  the  lock  walls 
at  the  Middle  Lock,  of  the  filling  and  gp^'^^^i^g  of  the  lock  grounds  at  the  Middle 
Lock,  and  the  laying  of  slope  wall  around  the  slopes  at  the  upper  end  of  the  Middle 
Lock,  was  completed  according  to  the  existing  project. 

Laying  riprap  faoe  atone  on  canal  embankmeuL^OYnng  to  the  extreme  low  water 


^ 
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which  prevailed  in  1891  after  July  1,  no  stone  could  he  towed,  during  the  first  half 
of  the  fiscal  year  from  the  quarries  of  the  contractors,  Patterson  Brotners.  A  hank 
estimate  was  made  July  31,  1891,  and  the  getting  out  of  stone  was  discontinued,  as 
there  seemed  to  he  enough  stone  on  hand  to  finish  the  work. 

In  April,  1892,  the  towing  of  stone  for  this  work  and  the  laying  of  the  same  in 
canal  emhankment  at  sections  58  to  61,  inclusive,  were  resumed.  This  work  was 
continued  during  May  and  June,  and  996.68  cuhic  yards  of  rubblestone,  to  finish  up 
slack  places  in  the  embankment  and  complete  the  work,  were  purchased  from  Pat- 
terson Brothers,  at  55  cents  per  cubic  yard. 

The  completion  of  protection  of  the  canal  embankment  virtually  finishes  the  canal, 
which  has  oeen  under  more  or  less  continuous  construction  since  October,  1867. 

Patterson  Brothers  have  furnished  during  the  past  fiscal  year  the  following  quan- 
tities of  stone,  which  stone  has  been  placed  in  bank : 

Riprap  face  stone > cuhic  yards..  1,017.00 

Rubble  stone do 996.68 

Statement  of  amount  of  elope  wall  laid  from  July  1, 1891,  to  June  SO,  189t, 

April,  1892 square  yards..      126.00 

May,  1892 do....      984.85 

June,  1892 do....      161.00 

Total do....  1,271.85 

I  have  been  assisted  by  Mr.  S.  Edwards,  superintendent,  Mr.  John  R.  Carpenter, 
overseer,  and  Mr.  O.  S.  Willey,  clerk  and  draftsman,  in  cairying  on  the  above  work. 
No  contracts  were  entered  into  during  the  past  fiscal  year. 

The  balance  available  at  the  close  of  fiscal  year  may  be  used  for  building  a  suita- 
ble machine  shop  and  timber  shed,  for  constructing  guide  piers  in  the  channel  above 
ti^e  closed  part  of  the  canal,  or  for  widening  difficult  parts  of  the  channel,  as  may 
be  deemed  oest.    All  of  these  works  are  most  desirable  and  urgently  needed. 
Very  respectfully,  your  obedient  servant, 

M.  Meigs, 
United  Statee  Civil  Efigineer, 
Maj.  A.  Mackenzie, 

Corps  of  JEngineera,  U,  8.  A, 


Y4. 

OPERATING  AND  CARE  OF  DES  MOINES  RAPIDS  CANAL  AND  DRY  DOCK. 

The  Des  Moines  Eapids  Canal  was  opeti  for  navigation  dnring  the 
year  234  days,  during  which  time  there  passed  through  it  577  steam- 
boats and  191  barges,  carrying  10,260  passengers,  12,228  tons  of  mer- 
chandise^ and  63,210  bushels  of  grain.  There  also  passed  through  the 
canal  140,664,084  feet  of  lumber,  24,514,000  feet  of  logs,  61,141,137 
shingles,  and  39,476,926  laths. 

The  exx)ense8  of  ox)erating  and  caring  for  the  Des  Moines  Bapids 
Canal  and  Dry  Dock,  including  extensive  dredging  and  the  ordinary 
repairs  to  gates,  machinery,  and  plant  during  the  past  year  have  been 
$51,550.17.  These  expenses  are  provided  for  by  an  indefinite  appropri- 
ation made  by  act  of  Congress  of  March  3, 1881. 

The  gates  at  the  lower  lock  will  have  to  be  rebuilt  during  the  coming 
year,  and  ordinary  repairs  to  the  other  gates,  the  culverts,  and  canal 
embankment  will  be  needed. 

The  canal  has  been  thoroughly  covered  by  the  dredges  during  the  past 
year,  and  large  deposits,  which  have  been  accumulating  for  years,  have 
been  removed. 

During  the  past  year  the  dry  dock  has  been  constantly  in  use.    At 


UioeH  wlirii  llip  niw>  of  thv  iluck  was  nut 
of  tll«  0«\Tnnii''j'i  I-:;!!)!,  i>r  im;  fnilv  ■■■ 

at  thetlrjr  il 
flaeal  tmm-  f' 
wbp*'  --r.-.  .1  , 
anil 
Til- 

inon-.tfc  WIN  ri-'  ruTf  mi  ui  ■'H'i.:i  dv  ine 
fbr  r«{Mur  ol  linv^rntnctit  boats  and  the 
parties  for  mw  of  the  dock. 

The  boom,  constnui'-i    in  iwionlam 
conoecttngoahir  waH 
Hamflton  Bridee,  n^ 
the  doM  of  oavigfttii ' 
Uie  expeoM  of  saeli  r> , 
operating  aad  caring  fur  t:amil  for  tiie  t:o 

Tables  arc  eiren  bereiritb  showing  ded 
a&d  eonparaiiTe  expeoditorc  and  tnffle 
list  or  vetwelK  docked  at  the  dry  dock  at 
darinR  the  past  Aacal  year  in  appended. 

Thv  opetatine  and  care  of  the  canal  i 
diat<!chatee  of  Mr.  M.  MetcH,  United  Blal 
is  appended. 

AHtnuit  of  appnipr\ 

April  ni>.  I«7R 

.' 1-.  l.17«(«llolinniit). 

\t  inliH,  [ST9 

.Iiliin  It.  1W« 

Mnrrli  S,    1881,   tot 
vrsr  nnilinc — 
■   .Iuim3o7iW2... 

-IilnvSO,  l8Kt 75,000.1 

.l>iiii<30,  ISIM- 47,000.1 

JuoaSD,  W85 40,fiOD.(Q 

JanaSO^lSaB ttOOar" 


Jniui  no,  IA93,  Mnnniit  oxpnndod  dnrln^  tUailS 

JiUM  30,  1892,  b>l>nc«  on  hand  .. 

.tttlj-  I,  1892,  oTi  fait  And  mi;  liabilitiea  (tar  nfeni 
r«i)iiiHieion  for  funds  for  pjijniiMit  nf  Hnmn  not! 
Ui«  oloBo  of  tliA  BmcmI  jreor  eudiog  June  3(^  18B 
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2A$t  of  ve99el8  docked  at  the  dry  dock  at  the  Des  Moine»  Bapida  Canal  during  the  fiscal 

year  ending  June  SO,  189 f. 


Besif^atioo. 


Steamers: 

Sootia* 

Plttsbturxh* 

SnocesB 

RATennA* 

Vixen 

Lnmbemian^ 

CltyofQulncy*.. 

Sagle* 

Fnxy 

6«ieral  Barnard  . 

Kit  Carson* 

Steam  laanoh : 

Lnoia 

Dredges: 

AJBX 

Vulcan 

Do 

Dump  boats: 

Ko.6 


"B" 


Do. 
No.  2 


Date  of  en- 
tering dock. 


Date  of  leav- 
ing dock. 


31,1891 
10, 1891 
19, 1891 

29. 1891 
7,1891 

29,1891 

25,1891 

6,1892 

12. 1892 
20,1892 
17. 1892 


Jnlj 

Ang. 

Ang. 

Aug. 

Sept 

Sept 

Oct 

Apr. 

Apr. 

Apr. 

May 

Nov.  18, 1891 

Mar.  31,1892 
Apr.  12,1892 
June  11, 1892 

May  20. 1891 
July  10, 1891 
Joly  28, 1891 
Sept  2,1891 
Oct  25,1891 
....do 


Attg. 

Ang. 

Ang. 

Ang. 

Sept 

Sept 

Oct 

Apr. 

Apr. 

May 

May 


1,1891 
11, 1891 
27.1891 
30, 1891 
23,1891 
30, 1891 
25,1891 

7,1892 
U,  1892 

3.1892 
17,1892 


Mar.  14,1892 

Apr.  4,1892 
Apr.  14, 1892 
June  12, 1892 

Sept  2,1891 
July  14, 1891 
Ang.  19, 1891 
Oct  9,1891 
Oct.  25,1891 
Mar.  14, 1892 


Designation. 


Dnmp  boats— cont'd. 

No.4. 

No.  10 

No. 8  ............ 

•'D" 

No.6 

•♦A" 

••C" 

Qnarter  boats : 

No.  118 

No.  69 

Barges: 

No.  40 

No.  48 

Barge  of  steamer 
Annie  Barnes* 

No.3i*t!'."i;!'.** 

No.  8  of  steamer 

Mnsser* 

No.  82 

•»K" 

"E" 

"H" 

No.  88 


Date  of  en- 
tering dock. 


Nov.  18, 1891 
Apr.  14, 1892 
—  .do  ....... 

Apr.  29, 1892 

do 

May  9,1892 
June  14, 1892 

June  20, 1891 
Apr.  12, 1892 

Jnly  10, 1891 
Jnly  28, 1891 

Sept  29, 1891 
Oct  2, 1891 
....do 


Oct  31.1891 
Apr.  4,1892 
Apr.  9,1892 
Apr.  14, 1892 

do 

May   8,1892 


Date  of  leav- 
ing dock. 


Mar. 
Apr. 
Apr. 
May 
May 
May 


81,1892 
20, 1882 
29,1802 
3, 1892 
17,1892 
24.1892 


June  17,1802 

Jnly   10,1891 
Apr.  14,1882 

Jnly   16,1801 
July  31,1891 

Sept  30,1891 
Oct      3, 1891 


Nov.     1,1891 
Apr.     9. 1893 
. . . .do  ....... 

Apr.  20,1892 
June  2, 1892 
May   17,1892 


*  Belongs  to  private  parties. 


t  Condemned  and  destroyed. 


Expenditures  for  operating  and  care  of  Des  Moines  Bapids  Canal  for  fiscal  year  ending 

June  SO,  189£. 


Montb. 


1891. 

Joly 

Ansnst 

September .. 

October 

November . . 
December  .. 

1892. 
January  ...i 
February .  - . 
Maroli 

^ 

J'nne  .•*.... 


Total 


Office  and  administration. 


Salaries. 


$375.00 
375.00 
375.00 


375.00 
375.00 

702.50 


445.00 
750.00 
125.00 
537.50 


4,495.00 


Supplies. 


16.10 
3.05 


70.15 
13.25 

14.43 

3.95 

16.31 


24.06 
4  75 


156.04 


Miscel- 
laneous. 


$42.88 
25.99 


45.44 

21.44 
75.00 


210. 75 


Canal  and  looks. 


Total. 


$375.00 
881.10 
378.05 


488.08 
414.24 

776.93 
3.96 
506.75 
77L44 
224.05 
542.25 


4,861.79 


Labor. 


$1,420.00 
1,635.00 


1,505.00 
1,555.82 
2,939.84 

1,426.33 

1,417.00 
2,968.60 
1,550.00 
1,637.49 


Supplies. 


$71.87 

220.99 

69.80 

210.00 

58.89 

93.52 

30.00 
67.73 


•237.07 
553.11 


18,099.98     1,612.98 


Current 
repairs. 


$6.90 
621. 79 
781.86 


616.06 
652.75 

385.94 
23.73 
541.23 
398.06 
621. 35 
462.53 


Total. 


$1,498.77 
2, 477. 78 
851.66 
1,775.00 
2, 130. 77 
3,686,11 

1,842.27 
9L46 
1,958.23 
8. 351. 56 
2,408.42 
2,653.13 


5,012.20     24,725.16 


Montb. 


JTiily 

August ... 
S^Mmber 
Oecober  ... 
lifovelnber. 


1891. 


1892. 


^. 


Total. 


Dredging  oanaL. 


Labor. 


$145. 36 


1,883.65 
1, 490. 75 
7,813.58 


11,383.23 


Supplies. 


$18.68 

21.00 

.60 


7.80 


2,686.85 
8,637.19 


6,370.62 


Current 
repairs. 


$102. 12 

238.60 

6.47 

148.94 

112.11 

729.88 

4.61 

884.07 

417.67 

1,060.24 

1,064.27 


4,259.47 


Total. 


$102.12 

238.60 

26.16 

315.29 

112.61 

729.88 

4.61 

391.97 

2, 301. 12 

5.226.84 

12,515.04 


21,963.22 


Grand  totaL 


$1,873.77 
2,961.00 
1,468.30 
1,800.15 
2,934.09 
4,212.96 

8,349.08 
100.02 
2,866.96 
6.424.12 
7. 859. 31 
•  16. 710. 42 


*  61, 550. 17 


'  Includes  $7, 581. 25  liabiliUes  outstanding  July  1, 1892. 


t' 

I 

I 

i! 


t; 
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Month. 


1891. 

Jtdy 

Aagnst 

September 

October 

Norember 

1892. 

Haroli 

April 

31ay 

June 

Total 


Month. 


1891. 


Jnly 

August . . . 
September 
October . . . 
November. 


1892. 


March 
April  . 
May  .. 
June.. 


Total. 


Boats 
up. 


64 
64 

30 
34 
33 


IB 
31 
39 
37 


335 


Boats 
down. 


60 
56 
32 
32 
1tO 


11 

14 

5 

2 


Bargee 
up  and 
down. 


61 
42 
12 
23 
9 


10 

17 

5 

12 


242 


191 


Passengeiv. 


5,494 

2,858 

147 

5 

6 


10 

104 

39 

1,597 


Merchan- 
dise. 


Tons. 


4,059 

1,981 

347 

437 

200 


34 

8,482 
882 
806 


Grtio. 


Butkdt. 

too 

200 


13.  OS 
2.864 


10,260 


12,228 


6S,a« 


Lumber. 


Feet. 

36,884,786 
31,906,566 
23,835,887 
25,800,718 
17,883.129 


1,800,000 
3,042,999 


140,654,064 


Logs. 


Feet. 

0,413,000 
4,045,000 
4,708,000 
4,396,000 
900,000 


1.050,000 


Shingl 


Nvimber. 

16.461,900 
17,840.250 
10,270,000 
11, 190, 917 
5.478,070 


150,000 
250,000 


24.514.000  I  61.141.137 


Lath. 


dumber. 

0,163,665 
9,688.540 
5,862,046 
7.848.675 
5,453.000 


800,000 

661,000 


38.476,936 


lock. 


n4 
SM 
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Comparative  expenditures  of  operating  and  care  of  Des  Moines  Bapids  Canal  for  tkeftesl 

years  188f^*92, 


,  r 


li 


Year. 


1882. 

I88;j. 

1884- 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1882. 


Year. 


} 


Office  and  administration . 


Salaries. 


♦3, 710. 00 
4, 82L 12 
5, 045. 22 
5, 015. 00 
5,225.00 
4,  375. 00 
4,  870. 00 
3, 750. 00 
4, 425. 00 
5, 175. 00 
4,  495. 00 


Supplies. 


$161.69 
289.86 
209.12 
245.31 
209.12 

85.19 
154.04 

26.80 
120.84 
162.76 
156.04 


Misoel. 
laneous. 


$550.62 
449.52 
665.62 

571.88 
432. 10 
424.48 
481.70 
318.82 
238.03 
U3.38 
210.75 


Total. 


$4,422.31 
5,560.50 
5. 519. 96 
5, 8H4. 19 
5.806.22 
4,884.67 
5,505.74 
4,095.62 
4.783.87 
5,451.14 
4. 861. 79 


Canal  and  locks. 


Labor. 


<21,122.70 
25.813.40 
17.654.23 
17, 615. 97 

17,  731.  76 

18.  326. 23 
16,892.82 
17,241.70 
18, 245. 07 
18, 785. 73 
18,099.98 


SuppUes. 


$1,654.06 
2.216.87 
4.344.51 
1,995.92 
2,226.23 
2,752-80 
1,942.M 
2,277.97 
2, 376. 55 
2,723.27 
1.612.98 


Bepaiis. 


$1.946108 
3,203.01 
l,29LaO 
5,237.88 
5,652.87 
3.775l59 
7.972.29 
3,688.20 
7,848.88 

11,863.31 
5,012.20 


Totri. 


$24.  mi 
3i,2a» 

23.2HI.M 
21  W».^ 
25.(11.0 


2&4?»i* 

8S,r4.K 


1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 


Dredging  canal. 


Labor. 


$2,840.43 
4,765.93 
7,485.45 
3,353.12 
4,984.56 
6,149.45 
6,084.77 
5,573.66 
3, 196.  58 
8, 563. 51 

11,338.28 


Supplies. 


$572.09 
1,53a  80 
4, 789. 32 
8,680.69 
8. 017. 49 
8, 810. 12 
2. 267. 62 
3, 528. 06 
1,260.78 
1.906.63 
6.370.52 


Repairs. 


$846.58 
598.04 
1.262.02 
1.888.73 
3, 530. 41 
2,453.98 
1, 808. 85 
2,479.17 
6, 284. 07 
702.61 
4,259.47 


Contract. 


$14,080.39 
30, 666. 17 


Total. 


Misoel. 
laneous. 


$17,839.49 
87,568.94 
13,536.79 
13,822.64 
11,632.45 
12,413.56 

9.161.24 
11.580.79 
10, 741. 43 

6, 172. 75 
21.963.22 


75 

3,564.07 
536.73 


1,327.32 


Gnad 
total 


43,tf3-C 

»»» 
4S.151M 

44,«Si» 
81,5»« 
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OomparaUve  traffic  itaiem^i  ahomng  the  total  traffic  that  has  passed  through  the  oanal 

sinc^  its  opening  in  1877  by  fiscal  years  ending  June  SO. 


i 

• 

i 

i 

1 

1 
1 

1 

CD 

• 

u 

1 

1 

• 

i 

1 

15  . 

II 

Ton*. 

Bu»hd9. 

Ftet. 

Feet. 

Nwmber, 

NuwJber. 

L878 

870 

548 

53,346 

737,415 

25,000,000 

4.000,000 

3.  700. 000 

824 

L879.... 

802 

454 

5,088 

64.658 

2, 192, 642 

88, 347, 612 

8.086,000 

8,721,796 

11,749,000 

1,564 

L880.... 

967 

651 

13, 231 

78,989 

2,197,469 

21,832.478 

13,160.960 

27, 863, 640 

30.  561, 000 

2.497 

1881... 

840 

276 

10,003 

44,962 

1,154,092 

52, 256,  235 

11,013.410 

11,657,655 

15,091,000 

1,339 

L882.... 

760 

444 

8,588 

29,043 

781,817 

17,150,011 

4, 475. 000 

3, 112, 825 

4, 885, 250 

2,292 

1883.... 

1,107 

705 

9,192 

43,359 

729,174 

13,093,325 

1,040,000 

11, 558, 000 

4, 435, 000 

1,353 

1884.... 

913 

245 

L%057 

54,215 

470,580 

57, 018, 151 

9,399,764 

15, 924, 645 

25, 182, 250 

1,908 

1885... . 

889 

169 

13,065 

54,120 

776,432 

43, 110,  797 

2,779,670 

13,473,205 

25,018,750 

1,270 

1888.... 

784 

218 

22,221 

56,001 

465,681 

22, 769, 823 

3, 195, 360 

4,302,800 

8,253,000 

755 

1887.... 

990 

318 

20,797 

62,  815 

366,432 

178.754.876 

24,827,000 

19, 961, 781 

90,450,922 

1,717 

1888. . . . 

505 

235 

8.330 

33, 160 

143, 037 

166. 827,  752 

34,505,000 

83, 642, 4.50 

49,848,840 

1,740 

L889.... 

1,022 

288 

22,880 

50,008 

381, 559 

118,508,045 

26, 333, 320 

50,221,099 

37.413,810 

1,941 

1890.... 

024 

477 

14.529 

71, 453 

397,788 

146, 078, 329 

26, 689, 300 

44, 3M,  167 

73, 540, 370 

1,827 

1891.... 

878 

357 

15,801 

45, 217 

364, 878 

193,  358, 089 

37, 176, 160 

.59, 350, 505 

87, 259, 690 

1,893 

L802.... 

577 

191 

10,260 

12,228 

63,210 

140,  654, 084 

24, 514, 000 

39, 476, 926 

61, 141, 137 
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report  of  mr.  m.  mkigb,  united  states  civil  engineer. 

United  States  Engineer  Ofeice, 

Keokukf  lowa^  Julif  1,  1892, 

Major  :  I  have  the  honor  to  sabmit  the  following  report  on  "  operating^  and.  care 
>f  Des  Moines  Rapids  CanaP'  for  the  fiscal  year  ending  Jane  30,  1892: 

The  canal  waa  open  to  navigation  234  days  and  closed  132  days.  Navigation  closed 
S^ovember  20,  1891,  and  opened  April  1,  1892,  though  a  few  boats  passed  through  the 
sanal  after  and  before  these  dates  during  the  period  that  the  canal  was  formally 
slosed  to  navigation. 

Extremes  of  low  and  hi^h  water  have  occurred  during  thefiscal  year.  From  July 
L,  1891,  to  the  close  of  navigation,  one  long-continued  low-water  period  prevailed, 
ihe  river  reaching,  on  October  1,  1891,  the  unprecedented  low  stage  of  0.25  foot  be- 
ow  the  low  water  of  1864,  the  lowest  previously  recorded  staee  during  the  season  of 
lavigation  and  when  not  influenced  by  ice  gorges.  In  1892  the  canal  opened  with 
I  stage  at  the  lower  lock  of  4.9  feet  above  low  water  of  1864,  and  the  river  contin- 
led  to  rise,  the  stage  on  June  30,  1892  being  19.3  feet  above  low  water  of  1864,  this 
itage  being  only  1.7  feet  and  0.3  foot  less  than  the  highest  stages  in  1851  and  1888, 
respectively. 

The  high  water  has,  of  course,  gcesktly  affected  the  amount  of  traffic  passing 
jbrough  Sie  canal,  nearly  all  the  boats  and  rafts  being  able  to  pass  over  the  rapids 
)atsiae  of  the  canal  since  the  middle  of  April,  1892. 

Repairs  to  canal  embankment, — Very  little  repairs  to  canal  embankment  were  re- 
laired.  At  section  33  a  leak  has  developed,  and  at  the  dry  dock  the  old  leaks  from 
;he  canal  into  the  dock  have  increased,  but  no  repairs  have  been  made  as  yet,  and 
^he  leaks  showed  no  signs  of  danger  to  the  canal  even  at  extreme  high  water. 

Repairs  to  gates,  machinery,  buudingSf  etc.,  at  locks. — Provision  was  made  in  the 
;>roject  for  the  present  fiscal  year  for  rebuilding  of  gates  at  Lower  Lock.  Four  thou- 
land  dollars  was  allotted  for  this  purpose,  but  as  the  gates,  upon  careful  examination, 
leemed  able  to  go  without  repairs  for  another  year,  the  allotment  was  not  expended, 
it  the  Middle  Lock  some  repairs  were  made  to  the  lower  culvert  gate  opening  on  the 
*iver  side  and  a  brc^en  gate  was  replaced. 

The  machinery  of  the  three  locks  was  overhauled  and  new  packing  put  in  the  pumps 
ind  hydraulic  cylinders. 

A  painter  was  employed  in  painting  the  buildings  and  fences  at  the  three  locks  and 
ihe  engine  house  at  the  Lower  Lock.  These  bnildiDgs  and  fences  were  last  painted 
n  1877. 

Repairs  to  plant. — ^The  steam  launch  Luria  was  docked  and  thoroughly  repaired, 
nany  rotten  plank  being  cut  out  and  replaced,  the  engines  being  lined  up,  and  the 
iiruace  being  rebuilt.  The  canal  dredge  Ajax  was  docked,  partly  calked,  and  bolts 
ightened  up  before  beginning  work  in  the  canal.  The  dredge  lay  all  winter  at  Ko(;k 
[aland.  111.,  naving  been  caught  there  by  the  ice  in  the  middle  of  November,  and 
lome  needed  repairs  to  dredge  were  therefore  omitted.  The  dump  boats  and  barges 
)f  the  canal  plant  received  attention  from  time  to  time  as  it  became  necessary.  A 
mmJ  barge, ''  K,''  for  use  at  the  canal  was  built  at  spare  times  and  almost  entirely  of 
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Tbo  boon)  WB*  rnnioved  from  ita  ciutamai?  pod 
MiOnA  in  the  euikl  »t  a  much  luvct  stARn  t£aii  w 
OWtliB  lo  ih*  I'l-im   vTi'^iiiliiii:.  «"  il  WM  aiiBpdw 

Th-1  .  ^  ivpdiO^foof 

TV..  ''"'kdutinKtl 

nffti-''  iii-'IiIh  of  itji  ho 

nfar,   .  [I.r  I.IIIIUVAl  uTthiM 

lo  i>"  '■'  "f  till-  iMKiiii  WM  ilprr 

rrliiii).'  "  Irfiom  nhmllil  l>«  pHEut 

Tht.  -■ 

Jfic.';'  ,   -  -  -.".ii,— Th*ia»chlnc»bop" 

itutkini:  ;:<'n<'i»l  niiiiiiT'-  lA  tbti  iiovsmioeDt  plui' 
itupruvi»inf>iit.  A  amall  dynamo  uacLine  and  tug 
will  thpy  work  very  ••tisractorilj.  The  iruik  of 
ontrly  MT-.OUO. 

A  ]iUn  fi>T  u  ti«w  uliop  to  t«)ilnce  the  old  and  t< 
haa  m»re  tliaa  twimt;  timM  )>o<ui  saved  tiotn  bn 
Imkii  pn^parci).  The  new  ahnp  will  be  a  Iwo-it 
Dppi'T  lloor  belnc  fof  the  utating  of  the  many  val 
Itnat  iitarhlnery  l>e1on|[lng  to  the  canal  and  oUi<tr  i 

.Slinwy  0/  Ihc  raniil. — A  anrvcy  nt  th"  cjinaj  f 
■h«w*il  an  incrcoac  in  th«  dopoalu  iti  thx  oaaal  M 
Inn. 

jyrfdgiHg  «nuii.~V.ax\j  in  April.  18il2,  nanal  .b 
tmidor,  drndj^  Vimii,  with  towhnnt  f'nry  •«  tern 
biMt  AiavM  Bibmder.  wernpnt  at  work  in  tcitkii' 
Abnat  April  20,  doable  crew*  war«  put  on  Hri'<1 :. 
boaU.  and,  fruni  that  time  to  Jone  30,  1803,  tli< 
•nd  lUf.     The  fact,  developod  aa  pmviono  in 
fkiled  toexr-eed  tfa&t  doi)<>  duriiin  thedav,  wii~ 
linK  the  untpnt  of  the  drcdgea  with  much  lee'  t  < 

The  tow  arera^ed  5  miloa,  the  high  water  |i  1 ' 
lowing  the  ilumpineof  luaforiy  JiiKt  onteidc  <  t 
knlcaiidtlaailltim  Bridge,  Atthrilatterptilnl,  bI» 
at  the  reqneat  of  the  city  authoritioi  or  Keokn 
very  low  at  that  puint,  Outaide  of  the  Ouud  A| 
iialilo  reinforeomeut  tolheemhonknuMitatplMjfl 
hi^th  water  of  18K8.  ^ 

Malrriala  dri^dsed  nnd  remond:  ^| 

April,  isa-j jM 

Slay.  1«« .'-^m 

June,  use ;B 

Total ., 

TakJagiDtoconstdenitioD  additional  expedHNof 
to  boala  and  machinery,  and  for  a  tmsvy  ontlay  fb 
the  dmlging  has  been  dnne  at  an  average  toM  pi 
auperintMidencc  and  otSre  eipensea  anil  i:b>rs<"<  I 
of  U.B8  ceolH.  PrvviunH  oontrarts  have  been  av. : 
29|  «ente  and  33}  centM.  hi>  Ibiit  the  comporisoti  »- 
fltvontble  to  the  Giiv<>nimc  lit  plant. 

OprralfHt  dry  Hack  at  IIh  Moinet  Rapi^  Caual^ 
■we  dnrinji  the  piwt  yeiir,  Nine  priVHte  boat'  ^" 
Mpoin,  Booh  ss  required  ouly  a  few  houra'  W 
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The  dry  dook  wiU  be  of  oonstantly  moreasiug  use  to  boats  of  private  individuals 
for  repairs  of  au  accidental  charaotes:  that  is,  sach  as  are  caused  by  grounding  on 
the  raj^ids  or  breakages  requiring  dockages  for  a  few  hours  only. 

The  present  regulations  require  private  boats  to  bring  all  tools  and  material  for 
repairs  with  them,  and  this  provision  greatly  militates  against  the  more  extended 
use  of  the  dock  by  such  boats  as  would  naturally  seek  it  when  in  extremity.  It 
would  be  very  much  better  and  wojild  make  the  dock  of  much  more  use  to  the  gen- 
eral public  could  the  authorities  in  charge  of  the  dock  be  empowered  to  furnish 
boats  desiring  to  make  use  of  its  facilities  such  material  on  hand  as  would  be  required 
for  minor  repairs,  the  cost  of  same  to  be  charged  to  the  boat  and  the  articles  used  to 
be  r^laced  with  the  funds  thus  received. 

A  storage  shed  for  lumber  and  for  the  shelter  of  workmen  during  inclement  weather 
is  greatly  needed.  I  repeat  my  estimate  of  $2,500  for  a  suitable  structure,  not  less 
than  70  feet  long  by  26  feet  wide. 

The  dry  dook  and  the  boom  at  the  Lower  Lock  being  added  to  the  equipments  of 
the  canal  have  added  a  considerable  amount  to  the  sum  required  for  the  annual  main- 
tenance of  the  canal.  The  boom  requires  the  employment  of  one  extra  man  at  tibe 
Lower  Lock  and  the  dry  dock  requires  the  employment  of  a  dock  master  and  master 
carpenter,  who  should  not  receive  less  than  $100  per  month.  In  my  last  annual  re- 
port I  made  an  estimate  of  the  additional  sum  required  for  dry  doek  and  boom  at 
Lower  Lock,  and  it  is  here  repeated : 

1  dock-master  and  carpenter,  twelve  months,  at  $100  per  thonth $1, 200 

1  watbhman,  twelve  months,  at  $45  per  month 540 

Supplies 200 

Miscellaneous  repairs  to  buildings  and  grounds 300 

Total 2,240 

BuHneBS  of  the  caiuU, — ^Low  water  during  the  first  half  of  the  fiscal  year  caused  all 
traffic  to  pass  through  the  canal.    During  most  of  the  latter  half  of  the  fiscal  year 
the  water  was  so  high  that  hardly  any  boats  came  through  the  canal. 
Very  respeetrally,  your  obedient  servant, 

M.  Mkigs, 
United  Statee  Civil  Engineer. 
Maj.  A.  Mackenzie, 

Corpe  of  Engineeri,  U,  S,  A. 
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Y5. 

LJPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  MINNEAPOLIS  AND 

DES  MOINES  RAPIDS. 

XTnder  this  head  of  appropriation  are  carried  on  works  for  the  per- 
manent improvement  of  through  navigation.  These  works,  which  luive 
been  fully  described  in  previous  reporto,  consist  in  constructions  of  rock, 
brush,  pUes,  and  gravel,  which  close  side  chutes  and  reduce  the  low- 
water  channel  to  a  proper  width,  and  in  the  protection  of  caving  banks. 
Between  Minneapolis  and  St.  Paul,  in  addition  to  works  of  construc- 
tion, bowlders  are  removed  and  channels  are  dredged  through  gravel 
bars;  at  Eock  Island  Rapids,  guide  piers,  to  aid  in  the  navigation  of 
the  rapids  at  night  during  favorable  stages  and  in  calm  weather,  and 
wing  and  closing  dams,  to  increase  the  depth  of  water  at  some  of  tibe 
chains,  are  built,  and  rock  ledges  within  the  prox>osed  channel  limits 
are  removed  by  drilling,  blasting,  and  dredging.  The  appropriation 
also  provides  for  a  certain  amount  of  dredging  and  other  temporary 
work  for  the  more  rapid  and  immediate  removal  of  obstructions  to 
navigation. 

At  the  commencement  of  the  fiscal  year  there  was  available  the  sum 
of  •360,308.35,  and  work  was  carried  on  vigorously  during  1891 ;  but, 
owing  to  the  high  stage  of  water  prevailing,  little  work  was  done  in 
1892  to  June  30,  except  a  limited  amount  of  dredging  between  Minne- 


\ 


>i  I  I  1780      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 


\ 


« 


apolis  and  St.  Paul.  A  commencement  was  made  on  the  contract  work 
between  Bellevne  and  Savanna  in  May,  1892,  but  operations  were  soon 
suspended  on  account  of  high  water. 

Under  approved  projects  work  of  dam  construction,  shore  protectiou, 
and  removal  of  rocks  and  bowlders  has  been  carried  on  during  the  past 
year  by  day's  labor  and  Grovemment  plant  between  Minneapolis  and 
St.  Paul,  between  St.  Paul  and  Prescott,  between  Prescott  and  Me 
Pepin,  between  Minneiska  and  Lacrosse,  in  vicinity  of  Lacrosse, 
Crooked  Slough,  and  Clinton,  at  Eock  Island  Eapids,  at  Montrose 
Harbor,  and  between  Keithsburg  and  Montrose,  By  informal  agree- 
ment work  with  private  plant  has  been  carried  out  between  Minne 
apolis  and  St.  Paul,  between  St.  Paul  and  Prescott^  in  CassviUe  Slongh, 
and  at  Port  Byron  Harbor.  Under  formal  contract  work  was  done 
between  Beads  and  Minneiska,  at  Prairie  du  Chien,  and  between  Belle- 
vne and  Savanna. 

Surveys  and  examinations  were  made  between  Minneapolis  and  St, 
Paul,  between  Prescott  and  Bedwing,  below  Dubuque,  and  l>etween 
Bellevue  and  Savannar 

The  buoys  and  ranges  on  the  Bock  Island  Bapids  were  maintained. 

Extensive  repairs  have  been  made  to  the  plant  belonging  to  this  ap- 
propriation, and  20  new  barges  and  1  quarter  boat  were  added  daring 
the  season. 

The  details  of  all  the  above-mentioned  work  are  fully  given  in  the 
appended  report  of  Assistant  Engineer  C.  W.  Durham,  which  includes 
ftill  extracts  from  the  reports  of  Superintendents  J.  D.  Du  Shane,  W. 
A.  Thompson,  and  J.  O.  McElherne,  and  the  report  of  M.  Meigs,  United 
States  civil  engineer,  covering  that  of  Superintendent  S.  Edwards. 

The  river  and  harbor  act  of  September  19, 1890,  under  appropriation 
for  ^'  improving  the  Mississippi  from  the  landing  on  the  west  bank 
below  the  Washington  Avenue  Bridge,  Minneapolis,  to  the  Des  Moines 
Bapids:.  Continuing  improvement,  $5iD0,000,"  provided  for  specified 
work  at  special  localities  by  definite  allotments  from  this  general 
appropriation  for  the  improvement  of  through  navigation.  These 
special  allotments  are  for  work  at  the  following  localities:  (1)  Between 
Chicago,  St.  Paul,  Minneapolis  and  Omaha  Bailroad  Bridge  and  Wash- 
ington Avenue  Bridge  (St.  Paul  to  Minneapolis),  $50,Sm);  (2)  East 
Channel,  Prairie  du  Chien,  $30,000;  (3)  Port  Byron,  EL,  15,000;  (4) 
I  Burlington,  Iowa,  $5,000;  (5)  Montrose,  Iowa,  $2,000.     The  part  ot 

the  act  reserving  the  above-named  allotments  is  given  in  the  following 
extract  from  the  i)aragraph  of  the  act  which  refers  to  this  general  ap- 
propriation : 

Of  which  sum  thirty  thousand  doUars,  or  bo  much  thereof  as  may  be  neceMtfi. 

!  shall  be  expended  by  the  engineers  in  charge  in  remoying  the  sand  bars  and  otber 

i  obstractions  to  navigation  in  the  East  Channel  of  the  Mississippi  River  oppoftit« 

I  the  prairie,  on  which  the  city  of  Prairie  du  Chien^  in  the  St<ate  of  Wisconsin,  u  lo* 

I  catedy  the  same  being  between  Minneapolis  and  Des  Moines  Bapids ;  of  which  boid 

;  also  fifty  thousand  dollars  shall  be  expended  between  the  Chicago,  Saint  Paul,  MiBD^ 

i  apolis  and  Omaha  Railroad  Bridge  at  Saint  Paul^  and  the  Washington  Avenue  BridfTBr 

;  Alinneapolis,  in  dredging,  removal  of  gravel,  bowlders,  and  broken  rock,  and  0* 

construction  of  dams  and  revetments ;  and  in  the  discretion  of  the  Secretary  of  Wtfi 

the  sum  of  five  thousand  dollars,  or  so  much  thereof  as  may  be  necessary,  shall  ^^ 

expended  in  removing  the  bar  in  the  river  at  Port  Byron,  in  the  State  of  Illinotf ; 

live  thousand  dollars  at  Burlington,  Iowa;  and  two  tliousand  dollars  at  Montrose, 

Iowa. 

The  act  of  Congress  of  August  11, 1888,  provided  in  a  general  way 
for  work  of  improvement  between  Minneapolis  and  St.  Paul;  but  the 
L  act  of  September  19, 1890,  allotted  a  specific  amount  ($50,000)  for  car 

r  lying  ou  specified  work  on  this  section  of  the  river.    In  accordance  with 


\ 


r 
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the  provisions  of  the  river  and  harbor  act  of  September  19, 1890,  a 
preliminary  project  for  the  commencement  of  the  work  of  removing 
bowlders  was  presented  September  30, 1890,  and  approved  October  14, 
1890,  this  project  being  intended  to  cover  the  small  amount  of  work 
that  could  be  done  during  remainder  of  the  season  of  1890,  and  a  com- 
plete project  was  presented  February  23, 1891,  and  approved  February 
'£Sy  1891.  The  latter  project  proposed  a  continuation  of  the  work  of  re- 
moving bowlders,  the  construction  of  dams  and  revetments,  and  the 
dredging  of  gravel  bars;  and  considerable  work  under  this  project,  in 
the  removal  of  bowlders,  the  construction  of  bank  revetment,  and  the 
dredging  of  gravel  bars,  was  carried  on  during  season  of  1891.  In  1892, 
owing  to  the  very  high  stage  of  water  prevailing  during  the  spring  and 
early  summer,  no  work,  beyond  resuming  the  work  of  dredging  gravel 
bars,  repairing  the  plant  pertaining  to  the  work,  and  preparing  to  re- 
sume operations  when  the  stage  of  water  permits,  has  been  done.  As 
stated  in  former  reports  and  projects,  I  am  of  the  opinion  that,  while 
the  lower  portion  of  the  stretch  of  river  here  considered  may  be  made 
as  favorable  for  navigation  as  the  rivec.  below  St.  Paul  by  the  work 
proxK>sed,  the  upper  portion  or  rapids  can  only  be  radically  improved 
by  the  construction  of  locks  and  dams. 

In  accordance  with  provisions  of  river  and  harbor  act  of  September 
19,  1890,  a  project  for  carrying  on  work  in  vicinity  of  Prairie  du  Chien 
was  presented  December  31, 1890,  and  approved  January  8, 1891.  This 
project  contemplated  the  construction  of  certain  dams  under  formal 
contract,  after  due  advertising,  and,  in  accordance  with  project,  this 
work  was  x>erformed  in  1891,  under  contract  with  Patterson  Brothers, 
of  Keokuk,  Iowa. 

The  river  and  harbor  act  of  September  19, 1890,  provided  for  dredg- 
ing in  the  harbors  of  Port  Byron,  Burlington,  and  Montrose.  A  pro- 
ject for  this  dredging  work  was  presented  September  30, 1890,  and  ap- 
proved October  14, 1890.  Under  this  project  a  portion  of  the  work  de- 
sired at  Burlington  was  carried  out  during  the  fall  of  1890  by  the  use 
of  Government  dredge.  An  additional  project  for  dredging  at  Port 
Byron  and  Montrose  harbors  was  presented  February  23, 1891,  and  ap- 
proved February  27, 1891,  and  a  modification  of  the  part  of  additional 
project  that  referred  to  work  at  Port  Byron  was  submitted  June  15 
and  approved  June  20, 1891.  Under  the  additional  project  and  its 
modification  dredging  in  the  harbors  of  Montrose  and  Port  Byron  was 
completed  in  1891,  the  work  at  the  former  place  being  performed  by  use 
of  a  Government  dredge  and  hired  labor  and  at  the  latter  place  under 
informal  agreement  with  A.  J.  Whitney,  of  Bock  Island,  111.  These 
works  have  been  carried  out,  not  because  the  harbors  were  in  any 
worse  condition  than  at  other  and  possibly  more  important  points,  but 
for  the  reason  that  special  allotments  were  provided  for  the  work. 

According  to  the  terms  of  the  river  and  harbor  act  of  September  19, 
1890,  any  balances  of  the  allotments  of  $30,000  for  East  Ghannel,  Prai- 
rie du  Chien,  $6,000  for  Port  Byron  Harbor,  $5,000  for  Burlington 
Harbor,  and  $2,000  for  Montrose  Harbor  that  remained  unexpended 
after  the  completion  of  the  work  contemplated  by  the  act  to  be  per- 
formed under  said  allotments  may  be  applied  to  the  general  improve- 
ment of  through  navigation.  Under  these  allotments  there  have  been 
expended  on  the  work  specified  in  the  act:  East  Ghannel,  Prairie  du 
Ohien,  $28,430.47;  Port  Byron  Harbor,  $5,000;  Burlington  Harbor, 
$1,905.62;  and  Montrose  Harbor,  $1,278.93.  A  request  was  made, 
under  date  of  January  8, 1892,  for  authority  to  transfer  to  allotment 
for  general  improvement  of  through  navigation  from  allotment  for  East 
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Channel,  Prairie  du  Chien,  $1,569.53,  and  from  allotmeut  for  Mem 
trose  Harbor,  $721.07,  the  amounts  being  the  unexpended  balances  of 
these  allotments  after  completion  of  work.  The  authority  requested 
was  granted  January  11, 1892,  and  the  transfer  of  balances  was  made 
January  13, 1892.  It  being  thought  probable  that  additional  work  at 
Burlington  might  become  necessary,  as  only  a  portion  of  the  desired 
work  had  been  completed,  the  available  balance,  $3,094.38,  of  this  allot. 
mentwasnot  transferred  to  allotment  for  general  improyemeiit;  bui 
retained  for  such  probable  use. 

During  the  past  year  the  construction  of  new  bridges  across  tke 
Minsissippi  Biver  at  Winona,  Lacrosse,  Lyons,  and  Muscatine  haslieea 
completed,  with  the  exception  of  certain  accessory  works  for  the  fadli. 
tation  of  navigation  through  or  under  them,  and  other  new  bridges  at 
8t.  Paul,  Winona,  and  Clinton  are  being  built 

My  rei>orts  for  1886  and  1888  contained  tables  giving  the  cost  of 
materials  furnished  by  contractors  and  bought  in  open  loarket,  from  ' 
1878  to  1887,  inclusive.    To  carry  the  information  up  to  the  dose  of 
the  working  season  of  1891, 1  give  the  following  table: 

Comparative  coat  ofmateriaU,  1SSS-1S91. 


Rock  (per  cubic  yard). 

Broah  (per  eiiUc 

yard). 

t 

Locality  of  ddivery. 

In  place. 

On 

United 

States 

barges. 

• 
On  bank. 

Inplaeei 

On 

United 
StatM 

"!*•• 

Md 

1888. 

We«t  St.  Paul 

10.45 

St.  Paul  to  I^ke  Peoin 

.      |0.» 

Niiiitiifer 

.45 

.47 
.58 
.88^ 
.  73  A 

.624 

Do 

stock  holm . .   

$a42A 

.27 

m 

Do 

Alma 



Foiintaiu  Cltv 

.S 

.«! 

Nauvoo 

11  on  tr«''f*<* 

.a 

.8 

Do 

1889. 
St.Panl 

.50 

"MinTK^wntA  TiH'Ar  tcnA  Picra  ICva  Tiiliinti 

.28 

M 

Robi HHon  Rocks 

.54 
.60 



.28 

M 

Do    

Inlaod  No. T ....■» 



.28 

.08 

Merriinac 

.57 

J'iiift  Bend  t4i  Xiriiii£ri;r 

.28 
.2S 
.24 
.28 
.26 
.26 
.28 
.» 
.26 
.36 
.26 
.96 

.03 

Gruv  Cloud  iHlaud         

.08 

Do 



D«) 

1 

Ninlii^er 

.441 

.6} 

Uat)tiiii;.s 

.03 

l)o 

Do 

.40 
.46 

Prescott 

.Hi 

Do 

.08 

Do 

.OS 

PrPrtcott  to  Lake  Popiu 

•■*••*      •      • 

.01 

Inland  No.  20       

.46 

Diamond  Bluff 

1 

.26 
.26 
.25} 
.25 

.03 

Do 

1      .- 

.08 

Diamond  Bluff  to  Redwiiii; 

..........  ........-, 

.<B 

Head  of  Lako  Pepin 

.40 

.03 

Beads  Landing  to  Fountain  City 

Minneiska 

$1.30 

10.50  . 

•  ■«••■* 

.26 

.06 

Alma 

.65 

.63i 

.65 

Winona 

Vicinity  of  Winona 

! 

t 

.*• 

.25  1 

.05 

Homer 

,•«■•-* 

Trempealeau 

~'i    

1 

.01 
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Comparative  ooet  of  materiaU,  1888-1891 — Continned. 


■^ 
k 

Bock  (per  oabio  yard). 

Brush  (per  cnbio 
yard). 

Locality  of  deliverj . 

• 

In  place. 

On 

United 

States 

barges. 

On  bank. 

In  place. 

On 
United 
States 
barges. 

Poles, 
each. 

1889. 
Dakota 

96.24 

Dreebach 

$0.63  A 

$0. 31,V 
.45 
.50 

Tjknflinir 

Tf AirtniA.n  lAiidinir -.r^- 

.65 

Crooked  Slouirh .. ............... 

.25 
.25 

$0.02* 
.021 

Lynxrille 

.65 
.65 
.55 

CassYiUe 

.45 

• 

Buena  Vista 

Vioinitv  of  B4«11eviie  - .. . ^ - r . -     

$1.00 

.55 
.40 
.50 
.50 
.50 
.58 

Do 

(^b  Island 

Campbell  Island 

FWrpflirt  to  Mnscatine  ,...,r. .,.,.,.-. 

1.15 
1.20 

$0.40 
.40 

Vicinftv  of  Keithsbiirsr 

. 

Vic!n<lTr of  Bvil^ nirton .- .. 

.63 
.65 

.25 

Do 

Sanerweins  Bend - 

.25 
.25 
.26 
.25 

Dallas  Citv 

.65 
.65 
.64 
.66 

PftHflii       " ....     . . 

Pontoosne 

.55 
.00 

Vicinity  of  Fort  Madison 

1.20 

.40 

1 

Fort  Madison 

.63 
.64 

.25 
.25 

.25 
.231 

.26 

.26 

.26  . 

.2^ 

.26 

.26 

.05 

NauToo 

1 

Montrose,  vicinity  of 

Do 

1890. 
Grey  CHond  Island 

Nininger 

.44i 

:::::::::::::::::::: 

Hastings - 

PrescoH — 

Smiths  Bar ; 

Morean  Coulee 

Lake  City 

1.00 
1.15 

Keads  IfMnding , ,        ,s 

.54 

Fonptflin  City'- 

.63^ 

.65 

.65 

.65 

.55 

.66 

.65 

.50 

.26 

Vi^pity  of  Burlinirton 

Dallas  City 7 

iPontoosao • 

.40 

Do 

Ifaayoo 

.   1891. 
Mendota 

• 

Merrimac  x ..... . 

.23 

.18} 

.21; 

.18 

.25 

.211 

.19 

.21 

.18 

.021 

Grsy  Clond  Island 

.021 

NIninrar ^ , 

.42i 

Ito 

Haatinn 

.44 

.021 

iS. :::::::::::::::::::::::;: 

Preseott  to  Lake  Pepin 

- 

.021 

Below  Preseott 

1        .021 

^eeds  Tiimdfinfr  U>  Minneiska  . 

L20 

.27 

1              ■ 

.20 
.22 

1        .03 

Do 

Fovntafn  City ... 

.55 
.54 

*.  40 
*.33 
*.36i 
*.40 

.60 

.55 

'          .60 

Trempealeani '. 

Dakota '.". 

• 

Do 

j                                       1 

Lynx^le  . .      

1 

.20 

i        .03 

Prairie  dnCliien 

.00 

--- *o 

*Soasaudrock. 


( 
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dnnparative  cost  of  materials,  ISSS-ISSl — Contiuaed. 


I 


Locality  of  delivery. 


1891. 


Ca«sville  Slonj^h 

Bellevne  to  Savauua . . . 

Clinton 

Leclaire 

KeitlmbuTg  to  Naavoo. 
Burlinston >.  — 

Dallaa  City  1 '.'.'.'. '. '. '. '. '. 

Do 

Pontooauc 

Do. 

Fort  Madiaon 

Niota  Chute 

Naavoo 

Do 


Book  (per  cubic  yard). 


In  place. 


$1.20 


On 

United 
States 
barges. 


#0.60 
.«5 


60 

64 

,55 


55 
65 
60 


55 
66 


On  bank. 


$0.40 


50 


40 


40 


Brash  (per  coUe 
yard). 


In  place. 


45 

40 
40 


$0.50 
.40 


Oa 

United 

StotM 

baifn. 


$0.25 


.» 
.» 


.25 
.20 


POlM, 


Utt 


^ 


r 

\ 

J 
.1 


I, 


Gommercial  statistics  relating  to  the  Upper  Mississippi  Biver  are 
given  in  connection  with  the  report  on  ^^  operating  snag  boats  and 
dredge  boats  on  Upper  Mississippi  Eiver."  These  statistics  do  Bot 
iiilly  indicate  the  relations  of  this  work  to  the  interests  of  commeFce 
and  the  general  public.  The  influence  which  the  Upper  Mississippi 
Eiver  in  an  improved  condition  has  upon  freight  rates  must  be  taken  as 
a  measure  of  its  importance.  Of  the  amount  of  freight  carried  by  rail- 
roads at  river  rates,  as  a  result  of  the  river  competition,  no  figures  can 
be  given;  but  such  amount  is  known  to  be  very  large  during  the  sea- 
son when  navigation  of  the  river  is  practicable. 

During  the  past  year  the  works  heretofore  constructed  by  the  Gov- 
ernment have  continued  to  straighten  and  deepen  the  low- water  chan- 
nel of  the  river  and  to  materially  benefit  the  interests  of  commerce  and 
navigation.  That  such  benefit  should  continue  and  increase,  it  is  neces- 
sary that  the  work  of  improvement  be  continued  until  the  whole  ri?er 
is  put  under  such  control  that  the  possibility  of  new  obstructions  ap- 
pearing is  done  away  with. 

If  the  radical  improvement  of  the  Upper  Mississippi  Biver  is  to  be 
continued  and  carried  to  the  frill  limits  which  the  immense  interests  in 
volved  justify,  it  is  desirable  that  it  should  be  carried  on  under  liberal 
appropriations,  so  that  the  full  benefit  of  the  improvement  may  be  se- 
cured at  as  early  a  day  as  is  practicable.  As  an  amount  that  can  be 
profitably  expended  during  the  fiscal  year  ending  June  30, 1894, 1  pre- 
sent an  estimate  of  $866,666.67. 

The  improvement  of  the  Upper  Mississippi  Eiver  is  a  work  which 
can  be  best  carried  on  so  gradually  as  to  give  the  river  itself  M  op- 
portunity to  assist  in  the  formation  of  proper  channels,  and,  if  carried 
to  its  fullest  limits,  the  work  must  extend  over  many  years.  It  does 
not  now  appear  desirable,  or  even  practicable,  to  prepare  detaUed  plans 
for  the  whole  river  so  long  in  advance  of  the  time  when  it  may  be  possible 
or  necessary  to  carry  out  some  of  the  work.  The  existing  project  for  this 
work  may  therefore  be  said  to  be  one  of  general  methods  and  the  exe- 
cution of  detailed  plans  for  special  localities.  Under  the  conditions 
named  no  detailed  estimates  of  cost  of  completing  the  entire  work  can 
well  be  now  made.  Projects  for  the  expenditure  of  each  appropria- 
tion, in  accordance  with  approved  plans  and  methods,  are  presented  in 
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Liea  of  a  general  project  for  the  completion  of  work.  It  has  been  the 
custom  in  carrying  out  work  on  tlie  Upper  Mississippi  to  select^  when 
funds  are  available,  such  localities  for  improvement  as  may  be  at  th^ 
time  most  detrimental  to  navigation.  Each  and  every  locality  thus 
improved  has  a  beneficial  result  on  the  navigation  of  the  whole  river, 
etud,  as  the  shoalest  bars  have  been  improved  from  year  to  year,  the 
ruling  navigable  depth  has  been  considerably  increased.  By  this 
tnethod  the  good  effects  of  wor^L  are  spread  over  the  entire  stretch  of 
river,  and  the  improvement  of  the  river,  considered  as  a  whole,  is  made 
progressive,  the  expenditure  of  each  successive  appropriation  resulting 
in  l^rther  and  immediate  benefit  to  the  interests  of  continuous  naviga- 
bion. 

Summary  of  expenditures  for  calendar  year  ending  December  SI,  189U 

Gl«neral  improyement : 

St.PaiiltoPr©8cott $22,860.93 

Preecott  to  Lake  Pepin : 8,597.32 

Reads  to  MinneiBka 64,337.80 

Minneiska  to  Lacrosse 46,687.68 

Vicinity  of  Lacrosse  and  Crooked  Slough 3, 525. 86 

Cassville  Slongh 5,034.33 

BeUevue  to  Savanna 22. 44 

Vicinity  of  Clinton 4,357.20 

Rock  Island  Rapids 36,237.32 

EeithsbuT^to  Montrose 40,643.29 

Bnoys  on  Rock  Island  Rapids 397. 93 

Purchase,  construction,  repair,  and  care  of  plant 31, 014. 39 

Surveys  and  gauges 1, 910. 36 

$265,626.85 
3p«cial  Improvements : 

Minneapolis  to  St.Paul •24,689.04 

East  Channel,  Prairie  du  Chieu 128,430.47 

Harbor  at  Port  Byron 5,000.00 

Harbor  at  Montrose 1, 278. 93 

59, 398. 44 

Total 325,025.29 


Oeneral  statement  of  receipts  and  expenditures. 

Expended  by  vouchers  from  the  commencement  of  improvement  to  July 
1,1892: 

St.  Paul  to  Des  Moines  Rapids $1,562,496.55 

Minneapolis  to  Des  Moines  Rapids 965, 181. 42 

Harbor  at  Lake  City  (St.  Paul  to  Des  Moines  Rapids) 13, 372. 15 

Practical  test  of  Adams  Flume  (St.  Paul  to  Des  Moines  Rapids) ...        1 22, 176. 83 

Total • 2,563,226.95 

Deduct  amount  received  from  sales  of  fuel $946. 68 

Deduct  amount  received  by  transfer  settlement  with  Quar- 
termaster's Department,  account  of  sale  of  fuel  to  officers . .  156. 29 

Deduct  amount  received  from  sale  of  rock 1,078.05 

2, 181. 02 

Net  cost  of  improvement 2,561,045.93 

'Includes  $1,334.02  liabilities  outstanding  December  31, 1891. 
tincludes  $450  liabilities  outstanding  December  31, 1891. 

t  In  addition  to  this  amount  Mr.  Adams  expended  $8,000,  appropriated  by  act  of 
August  2,  1882,  as  a  separate  item. 
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Balances  July  1«  1892 : 

8t.  Paul  to  Des  Moines  Rapids •$1,627.85 

Mixmeapolis  to  Des  Moines  Rapids 134,826.22 

Ii%,fe4.qr. 

Total  appropriated I.    2,fiK,500.00 

Abstract  of  appropriaHoni, 

St.  Panl  to  Dee  Moines  Rapids: 
By  act  approved — 

June  18, 1878 1250,(110 

March  3, 1879 m,^ 

Jnne  14, 1880.. 15(1,000 

March  3, 1881 200;OOD 

By  act  pasAcd  Angnst  2,  1882 230JOOO 

By  act  approved — 

July  5, 1884  (i^eneral  improvement) 250,000 

Jaly  5, 18)^  (applied  to  harbor  at  Lake  City) 15,000 

August  5, 1886 3S^S0O 

Minneapolis  to  Des  Moines  Rapids: 

Byactof  August  11, 1888 660.000 

^By  actof  September  19,  1890 GOO;000 


Xrt  expenditures  on  the  various  seciious  of  the  river  heiween  Minneti^Us  and  tin  Jkt 
Moines  Rapids  from  commemeewimit  of  improvement  to  Juljf  1, 189$, 


Diitutce.j  AaMok 


Locality. 


Minnoapolu  to  St.  Paul  (Omabft  Bri(lf(e) . . 

S(.  I'aul  (Omaha  Bridf^e)  to  Prescott 

I*r««4rot  t  to  hoad  of  Lake  Pepin 

llRTlMir  at  Lake  City 

Foot  of  Lake  Pepin  to  Ahn* 

Alma  to  Winona  Bridge 

Winona  Bridge  to  Lacroaae  Bridge 

L»4*rrMtM>  Brinire  to  McGre^r  Bridir* 

Mc»in*t:or  BriiljBre  to  Dubaqne  Britlge 

Dubuque  Bridgo  to  Clinton  Bridge 

I  'linton  Rridep  to  Rock  Island  Bridge 

HiH  k  I.^Hod  bridge  to  Keithsbnrg  Hrid^^e 
Ktit  li!!»burg  Bridge  to  DeaMoinee  Bapida  . 

Siir\  «•>•«,  i;au  vv>8.  and  meter  work 

Mia::  and  dnnlge  boata  and  wrecking 

>';i<  iliiating  navigation  throngh  bridges  .. 

rhuit  at  estimated  Talae 

Practical  test  of  Adams  Flame 


JTOm. 


Total 


U 
32 


12 
28 

31 
72 

87 
40 
58 

60 


S3I,SK.S7 

13,}7IU 
328,ttiU 
279.  »&« 
154,5».II 
l»,»iS 

58,217.S 
iaS,lA7} 

70.07L8 
435,857.9 

»,fiLff 
1,411U 

22,  me 


2,5C1.0&B 


ST.    PALL  TO  DES  MOINES  RAPIOS. 

Money  statement, 

July  1. 1S91,  balance  unexpended: 

lu'ncnil  iinj»rovement $400.05 

Uike  City  Harbor 1,645.83 

<2,0tt88 

June  3(\  1S92.  amount  expended  during  fiacal  year: 

General  improvement « 400. 05 

Lake  City  Harbor , 17.98 

41i« 

J  111  V  1,  lft>2.  balance  unexpended,  Lake  City  Harbor  t 1,627.8 

July  1,  18U2,  balance  available,  Lake  City  Harbor 1,627.85 


•This  balance*  pertains  to  Lake  City  Harbor. 

tTVo  hundred  and  forty-eight  dollars  and  forty  cent«  liabilities  on  aoconutof 
uounnynieutD  *' 8t.  Paul  to  Des  Moines  Rapids''  have  been  transferred  to  "KiBoe- 
apolis  to  Dee  Moines  Kapids." 
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MINNEAPOLIS  TO  DE8  MOINES  RAPIDS. 

Money  statement. 

Icily  1, 1891,  balance  nnezpended: 

General  improYement $330,820.18 

Between  Cnicago,  St.  Paul,  Minneapolis  and  Omaha 

Railroad  Bridge  and  Washington  Avenue  Bridge 47, 687. 75 

Burlington,  Iowa 3,094.38 

Montrose,  Iowa 721. 07 

East  Channel,  Prairie  du  Chien 23,382.46 

Port  Byron,  111 3,639.14 

$409,344.98 

June  30, 1892,  amount  expended  during  fiscal  year: 

General  improvement ' 221,352.44 

Between  Chicago,  St.  Panl,  Minneapolis  and  Omaha 

Railroad  Bridge  and  Washington  Avenue  Bridge 27, 714. 25 

Burlington,  Iowa 0.00 

Montrose,  Iowa 0. 00 

East  Channel.  Prairie  du  Chien 21,812.93 

Port  Byron,  111 3,639.14 

274,518.76 

Inly  1, 1892,  balance  unexpended: 

General  improvement *111, 758. 34 

Between  Chicago,  St.  Paul,  Minneapolis  and  Omaha 

Railroad  Bridge  and  Washington  Avenue  Bridge  ....      19, 973. 50 
Burlington,  Iowa 3,094.38 

134,826.22 

July  1,  1892,  outstanding  liabilities,  general  improvement..         1 302. 72 

July  1, 1892,  amount  covered  by  uncompleted  contracts : 
Gfeneral  improvement 14,956.76 

15, 259. 48 

July  1, 1892,  batanoe  available :  % 

Generalimprovement 96,498.86 

Between  Cnicago,  St.  Paul,  Minneapolis  and  Omaha  Rail- 
road Bridge  and  Washington  Avenue  Bridge 19, 973. 50 

Burlington,Iowa 3,094.38 

119,566.74 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1894$ 866,666.67 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  mr.  c.  w.  durham,  assistant  engineer. 

United  States  Engineer  Office, 

Bock  iBland,  IlL,  March  14,  1892, 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  im- 
provement of  the  Mississippi  River  in  the  division  under  my.  charge,  extending  from 
Minneapolis,  Minn.,  to  the  vicinity  of  Keithsburg,  111.,  for  the  calendar  year  ending 
December  31, 1891 : 

MINNEAPOLIS  TO  ST.  PAUI^ 

This  work  was  carried  on  durine  the  season  with  a  special  allotment  of  $50,000  in 
act  of  September  19, 1890,  and  under  project  approved  February  28,  1891. 

The  work  projected  consists  in  protecting  caving  banks,  building  dams  of  brush, 
rock,  and  gravel,  dredging  gravel  bars,  and  removing  rocks  and  bowlders  from 
channel. 

*  This  allotment  has  been  increased  by  the  authorized  transfer  of  $721.07  and 
$1,569.53,  balances  available  January  13,  1892,  of  allotments  for  Montrose,  Iowa,  and 
East  Channel,  Prairie  du  Chien,  respectively,  the  total  amount  transferred  beins 
$2,290.60. 

t  Of  this  amount  $248.40  are  nonpayments  transferred  from  appropriation  ''  St. 
Paul  to  Des  Moines  Rapids,''  $54.32  are  retained  percentage. 

t  An  appropriation  of$600,000  for  improving  Mississippi  River  between  Minneapolis 
and  moutii  of  Missouri  Ri^er  was  made  by  the  river  and  harbor  act  approved  July 
13, 1892. 

t  For  continuing  work  between  Minneapolis  and  mouth  of  Missouri  River. 


If 
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Operati«»E»  ia  tbi«  se<:tion^  as  werv  al8«»  operations  between  St.  Paul  and  Prescott 
arid  l*et«i>;^u  Vtv9*  ott  and  Lake  Pepin,  were  in  local  charge  of  Mr.  J.  D.  DaShaue, 
ftaiK-iintendent,  wfa<.is<e  report  is  given  below  nearly  in  fhll : 

*-  Tbe  rixer  and  faarbor  act  of  September  19,  1890,  provided  that  of  the  snin  appio- 
priated  for  improving  the  Mississippi  River  £rom  Minneapolis  to  the  Des  Moiius 
Kapids,  '  fifty  thousand  doUazs  shall  lie  expended  between  the  Chicago,  St.  Paul, 
Miuneapolis'and  CHnaha  Railroad  Bridge  at  St.  Panl  and  the  Washington  Avenue 
Brid*;e,  Miun€^p4->lis.  in  dredging,  removal  ef  gravel,  bowlders,  and  broken  rock. 
and  the  con»ir<]cti<*n  of  dams  and  revetments.'  A  preliminary  project  for  be«:iniuiis 
operations  andrr  thLs  allotment  was  approved  October  14,  liSo.  A  project  for  «m- 
tinning  operations  waa  presented  Febmary  23, 1891,  and  approved  Febmary  2}<,  1891. 
This  project  provides  '  that  the  work  shall  be  carried  on  by  days'  labor  and  use  u( 
Government  plant,  by  purchase  of  materials  in  0]fen  market  at  prices  fixed  by  com- 
pel it  ion.  and  by  hire  of  dredges  from  private  parties  after  dne  competition,  provided 
Government  di^edges  be  not  available.' 

"  To  conform  with  the  requirements  of  the  act  of  Congress  making  the  allotment  for 
this  work,  it  is  proposed  to  remove  bowlders  and  rocks  from  the  river,  and  to  do 
such  dredging  of  gravel  bars  as  will  provide  an  open  river  channel.  Where  rock 
removal  or  dredging  is  necessary,  it  is  proposed  to  secure  a  channel  200  feet  wide 
and  3  feet  deep  at  iow  water  of  18S4.  This  will  provide,  at  ordinary  low  summer 
stages,  a  navigable  depth  of  4  feet  or  more.  It  is  not  expected,  however,  that  this 
width  and  depth  of  channel  can  be  fully  accomplished  with  the  present  appropria- 
tion: consequently  operations  have  been  limited  to  the  ranovalof  bowlders  ind 
rocks  projecting  above  grade,  or  above  the  natural  bottom  of  the  river,  where  the 
bonom  was  above  grade,  to  dredging  channels  100  feet  wide  through  gravel  ban, 
and  to  protecting  only  such  banks  as  are  at  present  most  needing  it. 

"£cflioria^  b<nrlder$, — Operations  were  resumed  June  18,  1891.  The  United  States 
launch  Emily  was  used  for  towing.  Several  of  the  smaller  barges  on  hand  were 
transformed  into  derrick  barges  and  provided  with  large  and  smidl  grappling  boob 
for  raising  rocks  from  the  river  bed,  the  larger  hooks  being  used  in  eonnectioo  with 
the  derricks  and  the  smaller  being  hand  hooks.  Small  boats  were  built  for  oie  in 
eonnection  with  the  demck  barges  to  facilitate  the  handling  of  hooks  and  on  which 
to  place  the  rocks  when  first  lifted  from  the  river.  At  the  be^pnning  of  operatians 
but  one  derrick  barge  was  used ;  two  others  were  added  during  the  season.  The 
derricks,  grappling-hooks,  and  small  boats  were  built  on  the  works  as  needed.  Bsife 
Xo.  M,  fitted  with  a  steam  drill,  was  brought  &«m  the  l>es  Moines  Rani  Is  Canal  awi 
used,  after  July  8,  1891,  in  connection  with  blasting  bowlders  ana  ledge  rocks. 
Much  hand  drilling  was  also  done  in  places  which  the  drill  boat  could  not  reacL 
Dynamite,  containing  40  per  cent  of  nitroglycerin,  was  used  as  an  explosive.  Tbe 
charges  were  fired  by  a  blasting  battery. 

**  The  work  of  rock  removal  progressed  upstream  from  the  Short  Line  Bridge,  at 
which  point  the  river  became  seriously  obstructive.    The  lower  limit  of  the  bowldeD 
is,  however,  about  one-half  mile  farther  down  river,  namely,  at  the  Marshall  Aveooe 
Bridge,  and  much  work  was  performed  between  these  bridges  during  the  latter  part 
of  the  season.     Below  the  Marshall  Avenue  Bridge  only  a  few  isolated  bowlders  were 
found,  which  were  broken  up  and  removed  while  the  fleet  was  passing  up  the  river.   All 
rocks  removed  from  the  channel  were  deposited  out  of  the  way,  either  on  the  ahoM 
or  in  the  slough  back  of  Meeker  Island.    From  a  point  1,370  feet  below  the  Short 
Line  Bridge  to  a  ^int  380  feet  above  the  Franklin  Avenue  Bridj^e,  somewhat  mon 
than  a  mile,  the  river  was  thoroughly  swept  within  the  channel  limits  and  all  iwb 
were  removed,  excepting  the  smafi  rocks  lorming  the  natural  bottom  of  the  river, 
which  in  some  cases  was  above  grade.    For  an  addition^  distance  of  210  feet  above 
this  upper  point,  and  from  the  lower  point  to  the  Marshijl  .i venue  Bridge,  aboot 
2,8CiO  feet,  all  large  ixxks  were  removed.     In  the  vicinity  of  the  Franklin  .irenoe 
Bridge,  about  one-third  of  the  total  length  of  the  rapids  has  been  cleared,  within  the 
channel  limits,  of  all  rocks  projecting  above  the  natural  river  bottom.    At  Moe 
places  above  the  Marshall  Avenue  Bridge  dredging  will  be  necessary  to  seeoK  the 
adopted  grade.    One  of  the  most  troublesome  places  is  near  the  foot  of  the  rapi^ 
about  100  feet  below  the  lYanklin  Avenue  Bridge,  where  the  bottom,  in  the  fom  »f 
a  bar  or  reef  of  small  bowlders  and  gravel,  is  above  grade  for  the  entire  channel 
width.     Dredging  will  be  needed  also  on  and  above  the  rapids. 

"  There  were  removed  during  the  season  1,230.2  solid  cubic  yards  of  bowlders  and 
ledge  rocks.  This  amount  does  not  include  a  very  considerable  quantity  of  «n»" 
bowlders  and  pieces  of  rock,  as  only  rocks  1  foot  or  more  in  diameter  were 
measured  and  cadculated. 

'*  Operations  of  removing  bowlders  were  suspended  for  the  season  November  6,  and 
the  fleet  was  taken  to  Boulauger  Slough,  where  it  was  laid  up  for  the  winter  No^^o* 
ber  12.  While  going  down  the  river  stops  were  made  at  Robinsons  Rocks  and  at 
NLninger,  where  a  number  of  rocks  were  removed  from  the  channel. 

**  During  the  season  of  1892,  the  work  of  rock  removal  should  be  continued  above  the 
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Marshall  Avenue  Bridge,  on  the  rapids  above  the  Franklin  Avonne  Bridge,  and 
between  the  head  of  the  rapids  and  the  steamboat  landing,  below  the  Washington 
Avenue  Bridge.  Channels  should  be  dredged  through  the  gravel  bars  at  the  head 
and  middle  of  Pike  Island.  In  this  connection,  it  may  be  stated  that  it  is  not 
thought  an  open-river  channel  over  the  rapids  will  be  sufficient  for  the  safe  and 
easy  passage  orthe  larger  classes  of  steamboats;  but,  until  a  system  of  improve- 
ment by  lock  and  dam  is  completed,  this  stretch  of  river  will  be  put  to  little  com- 
mercial use,  except  for  running  logs  to  the  boom  works  below  Pike  Island.  Should 
locks  and  dams  be  built,  much  of  the  work  at  the  head  of  and  above  the  rapids, 
previously  mentioned  as  work  that  should  be  done  during  1892,  would  form  part  of 
the  permanent  improvement  by  this  system. 

"  It  will  be  necessary  to  provide  a  new  hull  for  drill  boat  No.  34  before  resuming 
operations.  Also,  several  small  barges,  about  12  feet  wide  and  45  feet  long,  will  be 
needed  for  use  in  connection  with  the  derrick  barges,  as  the  barges  (size  16  feet  by 
80  feet)  used  during  the  past  season  are  too  large  for  convenient  handling  in  the 
swift  water  of  the  rapidn. 

** Bail k  revetment. — The  towboat  Fury  and  plant  were  transferred  on  August  22  from 
work  between  St.  Paul  and  Prescott  for  the  construction  of  bank  revetment  in  the 
vicinity  of  Pike  Island.  On  August  24  th©  protection  of  the  left  bank  above  the 
boom  works  was  begun.  This  is  a  high,  sandy  bank,  rapidly  cutting  away.  This 
bank  for  a  distance  of  2,720  feet  and  a  width  of  36  feet,  was  protected  with  a  cover- 
ing of  rock  and  brush  of  the  usual  construction.  The  right  bank  opposite  the  boom 
works  was  protected  with  a  similar  revetment  3,200  feet  long  and  40  ieet  wide.  The 
bank  of  the  island  opposite  the  month  of  Minnehaha  Creelc  was  protected  with  a 
gravel  revetment  800  feet  long  and  about  25  feet  wide.  This  revetment  was  made 
while  the  dredging  of  the  gravel  bar  at  Minnehaha  was  in  progress,  a  part  of  the 
dredged  material  being  used  in  the  revetment.  Of  1,946  cubic  yards  usea,  250  cubic 
yards  were  cast  on  the  bank  by  the  dredge,  540  cubic  yards  were  dumped  against 
the  bank  from  scow^s,  and  1,156  cubic  yards  were  unloaded  by  hand  from  barges. 
The  cost  of  dredging  this  gravel  was  $441.25,  or 22.67 cents  per  cubic  yard;  the  labor 
of  unloading  by  hand  cost  $148.16,  or  12.82  cents  per  cubic  yard.  However,  no 
charge  for  dredging  was  made  against  this  work,  as  the  dredging  was  for  channel 
improvement,  and  the  material  used  in  the  bank  revetment  would  otherwise  have 
been  wasted.  ' 

"  It  was  expected  that  these  revetments  could  be  built  in  four  weeks,  but,  owing 
to  the  slow  delivery  of  rock,  the  work  was  not  completed  until  October  22.  Under 
the  circumstances,  the  plant  could  be  fully  used  but  a  small  part  of  each  day,  and, 
for  this  reason,  the  towboat  Fury  and  fleet  were  withdrawn  from  this  work  on  Sep- 
tember 24  for  operations  below  Fresco tt.  The  launch  Bessie  was  nsed  for  towing 
after  the  Fury  left.  The  tow  being  then  downstream  for  loaded  barges  and  the  work- 
ing force  greatly  reduced,  made  it  possible  for  the  launch  to  attend  to  this  work. 

Only  a  slight  covering  of  rock,  owing  to  the  slow  delivery,  was  put  on  the  lower 
revetment  opposite  the  boom  works,  and  more  should  be  added  within  a  year  or  two. 

There  were  used  in  the  construction  of  bank  revetments  5,376.7  cubic  yards  of 
rock,  4,917.7  cubic  yards  of  brush,  and  2,124  cubic  yards  of  gravel. 

The  materials  were  purchased  in  open  market,  loaded  on  United  States  barges,  at 
the  following  prices:  Kock,  50  cents  per  cubic  yard;  brush,  18f  cents,  21.78  cents 
&nd  23  cents  per  cubic  yard ;  poles,  2i  cents  each. 

Dredging, — As  the  Government  dredges  were  fully  occupied  on  other  work,  the 
Iredging  plant  of  Mr.  C.  H.  Appleton,  beiifg  the  only  outfit  available,  was  hired,  at 
the  following  rates  per  hour :  $8  for  dredjjing  and  towing  1  mile  or  less,  $8.50  for  dredg- 
jie  and  towing  from  1  to  2|  miles,  $9  for  dredging  and  towing  from  2^  to  5  miles. 

The  first  work  undertaken  was  begun  August  3,  at  Groveland  Park,  where  the  shoal- 
38t  gravel  bar  existed.  A  channel  900  feet  long,  100  feet  wide,  with  a  least  depth  of 
i  feet  at  a  stage  of  1  foot  at  St.  Paul,  was  dredged  through  this  bar.  The  depth  on 
:bis  bar  at  the  same  stage  before  improvement  was  18  inches.  The  first  cut  was  cast 
nto  a  bank  on  the  lower  side  of  the  channel ;  the  balance  of  the  material  excavated, 
Bvhich  consisted  of  shell  rook,  coarse  gravel  and  sand,  was  dumped  back  of  islands 
n  the  vicinity. 

Above  Minnehaha  a  channel  was  dredged  through  the  gravel  bar.  This  cut  is 
)85  feet  long  and  100  feet  wide,  with  gi'ade  3  feet  below  low  water.  The  material 
was  mostly  wasted  below  islands  in  the  vicinity. 

^  At  Minnehaha,  where  a  fairly  good  channel  existed,  the  dredging  was  confined  to 
leepening  it  on  the  upper  and  lower  sides  of  the  bar  and  in  widening  the  channel 
lomewhat.  Here  a  channel  was  made  100  feet  wide,  with  g^ade  3  feet  below  low 
nrater.  The  gravel  composing  this  bar  is  similar  to  that  of  the  bars  above,  but 
smaller  in  size.  Part  of  the  material  excavated  was  used  in  making  the  bank  revet- 
ment at  this  place,  and  the  balance  was  deposited  in  a  deep  pocket  in  the  vicinity, 
writb  a  view  of  correcting  the  channel. 

The  short  bend  above  Fort  Suelling  was  widened  and  straightened  by  dredging 
ftlong  the  right  bank  and  at  the  head  of  the  low  island  opposite.    About  50  feet  in 
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width  was  dredged  off  the  shoulder  of  this  island.  Five  cats  were  made  along  the 
right  bank  and  eight  cnts  along  the  island.  Thia  bend  was  very  mnoh  improved  by 
the  work  done.  To  assist  in  correcting  the  channel  at  this  plaoe  the  matenal,  whidi 
consisted  of  sand  and  mill  refuse,  was  dumped  in  deep  wat«r  below  the  point  of  tin 
bluff  a  short  distance  above  the  head  of  the  island. 

At  Pike  Island  dredging  was  begun  through  the  gravel  bar  oppdkite  the  npper 
end  of  the  revetment  of  the  left  bank;  but,  owing  to  the  lack  of  space  for  dnmpin; 
the  dredged  material  operations  were  suspended  Defore  the  completion  of  the  cW- 
nel  at  this  point.  Two  cuts  were  made  through  the  bar,  forming  a  channel  450  feel 
long  and  40  feet  wide. 

In  addition  to  the  dredging  of  channels  through  gravel  bars,  the  dredge  pnlkd 
one  pile,  which  had  been  broKon  off  in  the  chi^nnel  under  the  Fort  Snelling  Bridgf , 
and  removed  one  sunken  crib  below  Minnehaha,  and  the  fonndationB  of  four  cribitt 
Groveland  Park. 

Dredging  operations  between  Minneapolla  and  St.  Paul  were  suspended  NoTember 
7,  1891. 

linandai  Biai^ments  fi^r  w&rks  of  improving  the  MUrisnppi  Biver  heiweem  Mttmtafoiii 

and  8t,  Paul  during  the  season  of  1801. 

• 

Amount  expended  in  tho  field  during  the  calendar  year  (including 
$1,329.77  liabilities  outstanding  December  31,  1891) $23, 855. 71 

Add  quota  of  general  superintendence  and  office  expenses  (including  $4.25 
liabilities  outstanding  December  31, 1891) 835.8 

Add  for  use  and  deterioration  of  plant 1,899.53 

Total / 2e,5»57 

The  following  statements  show  the  cost  of  the  different  daasea  of  work  accompliahed. 

REMOVING  BOWLDERS. 

Amount  expended  in  the  field  during  the  calendar  year $8;  39SL  54 

Add  quota  of  general  superintendence  and  office  expenses 296w  98 

Add  for  use  and  deterioration  of  plant 820.41 

Total %mM 


Bowlders  removed solid  cubic  yards      1,230.2 


Average  cost  per  cubic  yard  for  field  expenses 

Average  cost  per  cubic  yard  for  genenu.  superintendence  and  office  ex- 


$$.88 


penses. 


Average  cost  per  cubic  yard  for  plant 

Average  cost  per  cubic  yard  of  bowlders  removed. 


.esi 


BANK  REVETMENT. 


Amount  expended  in  the  field  during  the  calendar  year 
Deduct  for  labor  of  unloading  gravdf  at  Minnehaha 


Net  cost  of  field  work jl 

Add  quota  of  general  superintendence  and  office  expenses 
Add  n>r  use  and  deterioration  of  plant 


7.129 


$9,25a8 

148.16 

9,U1.17 

3^.S5 

1,0W.15 


Total 10,514.54 

Material  put  in  works :  ^ 

Rock cubic  yards.. 

Gravel do..-. 

Brush do 

Total do.... 

Average  cost  per  cubic  yard  on  barges 

Average  cost  per  cubic  yard  for  towing  and  putting  in  material 

Average  cost  per  cubic  yard  for  general  superintendence  and  office  ex- 
penses   

Average  cost  per  cubic  yard  for  plant 


.on 

.108 


Average  cost  per  cubic  yard  in  place 1*^ 
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DREDGING  GRAVEL  BARS. 

lomit  paid  contractor $6, 027. 71 

duct  expense  of  romoYing  piers  and  snags 208. 33 

t  cost  of  dredging  gravel  bars 5, 824. 38 

d  cost  of  local  inspection 173. 13 

.d  quota  of  general  superintendence  and  office  expenses 217. 15 

Total  cost  of  dredging 6,214.66 

kterial  dredged cu  bic  yards . .  30. 322 

erage  cost  per  cubic  yard  dredged .205 

ST.  PAUL  TO  PRESCOTT. 

Danu  and  »kore  proteetions. — Under  a  project  presented  February  23^  1891,  and 
proved  February  28, 1891,  alloting  $40,000  for  improviag  the  Mississippi  River 
tween  St.  Paul  and  Prescott,  work  was  carried  on  by  day's  labor  and  use  of  Gov- 
ament  plant,  materials  being  purchased  in  open  market. 

The  Ui^ted  States  towboat  Fury  and  launch  BeaHe  were  used  for  towing  mate- 
ils. 

On  July  10, 1891,  the  construction  of  dams  was  begun  at  Nininger  to  complete  and 
eserve  the  permanent  channel  started  June  1. 1891,  by  the  dredge  Plumix,  Dams 
,  35, 36, 37, 38, 39,  and 40  (sheet5),  and  Dam  15  (sheet  6)  wefe  built;  Dams  7, 26, 27, 30, 
^  and  X2  (sheet  5),  and  Dam  4  (sheet  6)  were  lengthened,  and  Dam  7  (sheet  5)  was  also 
ised.  Dams  34,  35,  36,  and  40  (sheet  5^  are  wing  dams,  extending  from  the  right 
nk  at  Nininger :  Dams  37,  38,  and  39  (sheet  5)  are  wing  dams,  extending  from  the 
%  bank  below  Dam  27  (sheet  5) ;  Dam  15  (sheet  6)  is  a  low  wing  dam,  extending 
>m  l^e  bar  between  Dams  4  and  5  (sheet  6),  and  is  2.5  feet  above  low  water  of  1864. 
1  the  otitier  dams  are  4.5  feet  above  low  water.  This  work  was  completed  July  31. 
The  fleet  was  taken  to  St.  Paul  Park  on  August  1,  on  which  date  work  was  com- 
snced  in  this  vicinity.  *  At  this  time  the  river  here  was  in  a  very  bad  condition,  the 
&ter  being  at  a  low  stage,  and  spread  over  a  long  reef,  extending  diagonally  across 
e  river,  through  which  there  were  three  shoal  and  indistinct  channels.  Dams  31, 
,  32^,  ^,  and  34  (sheet  3)  were  built,  and  Dam  16  (sheet  3)  was  raised  and  length- 
ed.  Dam  31  extends  from  the  foot  of  Island  5 ;  Dams  32,  32^^  and  33  extend  irom 
land  6;  Dam  34  is  built  from  the  lower  end  of  the  bar  extending  from  the  foot  of 
land  6.  The  lefb  bank  opposite  Island  6  was  protected  for  a  distance  of  815  feet. 
On  October '22  the  protection  of  the  bank  of  Island  16  was  begun,  work  of  bank 
vetment  between  Minneapolis  and  St.  Paul  having  been  suspended  and  ihe  crew 
msferred  to  this  place  for  operation  during  the  balance  of  the  season.  The  launch 
is9ie  did  the^  towing  for  this  work.  This  protection  is  of  the  usual  construction  of 
ck  and  brush,  and  extends  downstream  from  Dam  2  (sheet  5);  length,  2,200  feet; 
idth,  35  feet.  It  should  be  continued  several  hundred  feet  farther  downstream, 
d  a  slight  addition  of  rook  shoald  be  made  in  places  where  it  was  not  quite  fin- 
led.  Owing  tacold  weather  this  work  was  discpntinued  November  16. 
On  November  4,  after  suspension  of  operations  between  Prescott  and  Lake  Pepin, 
e  fleet  was  transferred  to  Hastings,  where  the  protection  of  the  left  bank  of  the 
rer  was.begun  the  same  day.  This  revetment  extends  upstream  from  the  ferry 
ading,  and  is  1,300  feet  long  and  40  feet  wide.  This  protection  should  be  con- 
lued  upstream  several  hundred  feet,  and  more  rock  should  be  added  over  the  entire 
igth,  aa  but  a  li^^ht  covering  was  put  on  the  bank  owing  to  lack  of  material. 
ork  was  dtscontinued  at  Hastings  November  12,  and  the  fleet  and  crew  were  moved 
Iflland  18,  to  assist  in  work  at  that  place.  While  moving  the  fleet  up  river  the 
iw  made  small  repairs  to  the  shore  protection  at  Franklin  Coulee. 
November  13  the  towboat  Fury  with  Barge  No.  6  started  for  the  Des  Moines  Rapids 
jial  for  use  during  1892.  Being  overtaken  by  cold  weather,  they  were  placed  in 
nter  harbor  at  Ktuilke's  boat  yard,  at  Rock  Island,  m. 

^perationa  for  the  season  were  suspended  November  16,  owing  to  cold  weather, 
d  the  fleet  was  laid  up  in  winter  harbor  at  Boulanger  Slough. 
liaterials  were  purchased  in  open  market  loaded  on  United  States  barges,  the 
Lees,  fixed  by  competition,  being  as  follows :  Rock,  42^  cents  and  44  cents  per  cubic 
rd ;  ^brnsh,  18|  cents,  19i  cents,  21^  cents,  23  cents,  and  25  cents  por  cubic  yard ; 
lea,  '2i  cents  and  2f  cents  each. 

Works  of  improvement  should  be  constructed  during  the  season  of  1892  at  the 
[lowing  places:  A  dam  above  Dam  13  (sheet  2),  dams  below  Dam  28  (sheet  2), 
ma  from  Islands  4  and  5,  dams  in  the  vicinity  of  Grey  Cloud  Landing,  dams  above 
d  below  Hastings ;  the  revetments  opposite  Island  1,  below  Newport,  below  Pine 
tnd,  at  head  of  Island  18,  and  opposite  Hastings  should  be  extended;  repairs 
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abonld  b«  made  to  the  dama  at  Island  1,  dama  oppoaite  Kewport,  shore  proteeiioii 
above,  and  dama  opposite  Robinsons  Rocks. 

Dredoing, — ^The  United  States  towboat  J,  Q.  Farke,  with  dredge  Pkca^  and  outfit 
arriyed  at  Nininger.  Minn.,  June  1, 1891,  where  the  opening  of  a  permiineiit  channel 
was  then  begnn.  Owing  to  the  condition  of  the  rirer  at  this  place,  and  in  order 
not  to  interrupt  narigation,  it  was  necessary  that  this  new  channel  be  opened  before 
the  constmction  of  dams  was  resumed,  they  being  designed  to  cross  the  channel,  vhicli 
was  at  this  time  close  to  the  right  bank.  Throngn  the  bar  opposite  Nininfer  a 
channel,  100  feet  wide  and  1,600  feet  long,  was  dredged.  This  work  was  completed 
July  23.  From  Jnly '24  to  27  the  dredge  was  employed  removing  from  the  chanari 
rocks  thrown  in  from  the  quarries  at  Nininger.  From  Jnly  28  to  AagoatStke 
dredging  plant  lay  at  Hastings  while  building  a  new  dipper  handle. 

During;  the  progress  of  dam  construction  at  St.  Paul  'Pork  a  lar^e  body  of  aand 
was  set  in  motion  on  the  bar  by  the  inereased  current,  due  to  confining  the  water  to 
narrower  limits,  making  a  temporary  shoaling  in  the  already  shallow  channel  la 
order  to  keep  the  channel  navigable,  it  became  necessary  to  emp]oy*a  dredge  foi  a 
few  days  to  assist  in  the  movement  of  this  sand.  The  dredging  plant  of  Mr.  C.  H. 
Appleton,  then  working  under  agreement  below  Minneapolis  was  moved  to  ^u 
place.  On  August  11  dn)dging  was  begun  above  Dam  25  (sheet  3).  A  channel 400 
feet  long  and  100  feet  wide  was  dredged  through  the  bar.  This  cut  was  completed 
August  19.  The  cost  of  this  dredging  was  $760.67;  the  rate  of  pay  was  ISperhonr 
for  the  dredging  plant  while  lA  operation.      « 

From  Novemoer  7  to  12,  inclusive,  the  dredging  plant  of  Mr.  Appleton  was  em- 
ployed removing  snags  from  the  channel  between  St.  Paul  and  Prescott,  advantage 
being  taken  of  the  dredging  plant  at  hand — operations  having  ceased  below  Mione- 
apolis — And  of  the  very  favorable  low  stage  of  water,  which  made  it  possible  to 
readily  find  the  sunken  snags.  The  dredge  removed  55  sna^.  The  cost  of  the  woA 
was  $355.33,  being  at  the  rate  of  $8  per  hour,  and  was  paid  from  the  appropriatiao 
for  *' operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  KiTer."  In 
addition  to  the  sna^^  removed  by  the  dredge,  a  small  party,  using  one  of  the  derrick 
barge;)  with  p^rapplmg  hooks  brought  from  the  Minneapolis  works,  removed  15  sna^ 
in  the  vicinity  of  Nininger  and  Hastings.  The  towboat  Furif  also  pulled  30  mags 
during  the  season  between  St.  Paul  and  Prescott. 


LUt  of  works  conetrueM  and  repaired  and  of  materials  used  during  ike  season  of  1891 

between  St.  Paul  and  Prescott, 


Desigofttion. 


ShM!t3: 

Dam  31 

Dam  32 

Dam  :124 

Dam  33 

Dam  34 

Dam  16,  rained  and  r>xt«ndfd 

Ii«yetiDODt  oppuHit^  Island  6 
Sheet  5 : 


Dam  34 
Dam  35 
Dam  M 
Dam 
Dam 
Dam  39 
Dam  40 
Dam 


:j7. 


7.  raided  and  extijinlwl 

Dam  20,  exU'nded 

Dam  27,  extoiide<l 

Dam  'MS,  extended 

Dam  31 ,  extended , 

Dam  M2.  extt^uded , 

Kevetment,  laland  18 

Sheet  0: 

Dam  15 

Dam  4.  ext^-nded 

Kevetmcnt  opposite  IIa8ttii(rA 

Revetment  irauklin  Coulee,  repaired. 


Add  for  poles  put  in  works. 


Materials  pnt  in  works 


DimeDsions. 


Length. 


Height 

above  low 

wat«r  of 

1864. 


Feet. 
570 
275 
300 
160 
150 
30 
815 

130 

290 

4^ 

270 

230 

110 

65 

130 

35 

35 

65 

35 

ao 

2,200 

310 

50 

1,300 


Feet. 
S.6 
4.0 
4.0 
3.5 
3.5 
3.5 


4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.0 
4.5 
4.5 
4.5 
4.5 
4,6 


2.5 
4.0 


Material 


Bock. 


Cub.ydt. 
423.0 

•  322.7 
376.0 
249.1 
206.3 
257.0 
712.4 

21&9 
323.4 
358.9 
282.3 
230.5 
21L4 
161.4 
298.9 
124.3 
145.6 
184.1 
149.7 
12S.0 
2.234.1 

140.3 
123.0 
1,567.1  ! 
41.7, 


BCBlk 


l,Stt.6 

771C 

l,iai 

ms 

5K8 

m% 

9814 
6£.l 

m.\ 

6ft( 

80.4 

m« 

4244 

»J 
308.3 


»5.» 
I.OS7.5 


9,4610 


9,406.0  1   I7,«5i< 
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Financial  staienientB  for  \9ork8  of  improving  Mi^eiasippi  River  between  St.  Paul  and  Prea- 

cott  during  the  season  of  1891. 

DAMS  AND  REVETMENTS. 

Amonnt  erponded  in  the  field  daring  the  calendar  year  1891  (from  distri- 
bution sheets)  $21,897.46 

Add  cost  of  materials  from  1890 1 505.78 

22, 403. 24 

Deduct  for  material  on  hand  at  close  of  season $393. 28 

Deduct  for  labor  of  removing  rocks ' 117. 50 

Deduct  expense  of  dredging  channels 4, 413. 43 

4, 924. 21 

Net  cost  of  field  work 17,479.03 

Add  quota  of  general  superintendence  and  office  expenses 769. 29 

Add  for  use  and  deterioration  of  plant 1, 782. 68 

Total  cost  of  work 20,031.00 

Material  put  in  works : 

Rock cubic  yards..        9,466.0 

Brush do 17,005.8 

Total do....      26,471.8 

Average  cost  per  cubic  yard  on  barges '      $0. 286 

Average  cost  per  cubic  yard  for  towing  and  putting  in  material .  375 

Average  cost  per  cubic  yard  for  general  superintendence  and  office  ex- 
penses    .  029 

Average  cost  per  cubic  yard  for  plunt .067 

Average  cost  per  cubic  yard  in  place .  757 

DREDGING  PERMANENT    CHANNEL  AT  NININGER,  MINNESOTA   (GOVERNMENT  PLANT). 

Amount  expended  in  the  field  during  the  calendar  vear  1891  (from  distri- 
bution sheets)  , \ $3,632.76 

De*luct  expense  of  removing  rocks 224. 33 

Net  cost  of  field  work 3,408.43 

Add  quota  of  general  superintendence  and  office  expenses : .  159. 84 

Add  for  use  and  deterioration  of  plant 1, 551. 85 

Total 5,120.12 

Material  dTe<lged :  ^ 

Cast cui3ic  yards. .     8, 700. 0 

Loaded  on  scows,  towed  away,  and  dumped do 30, 435. 0 

Total do....  39,13.'.0 

Average  cost  per  cubic  yard  dredged $0. 131 

DREDGING  TEMPORARY   CHANNEL  AT  ST.  PAUL  PARK,  MINNESOTA  (HIRED   PLANT). 

Amount  paid  contractor $760. 67 

Add  cost  of  local  inspection 20. 00 

Add  quota  of  general  superintendence  and  office  expenses 34. 34 

Total  cost  of  work 815.01 

Haterial  dredged : 

Cast « cubic  yards . .     1, 403. 0 

Loaded  on  scows,^wed  away,  and  dumped do 4, 228. 6 

Total do....     5,631.6 

Average  cost  per  ctibic  yard  dredged $0,145 

ENa92 113 
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PRESCOTT  TO  LAKE  PEPHr. 

Damn  and  revdments. — ^Tliis  work  was  carrieii  on  by  days' labor  and  nseof  GoTern. 
ment  plant,  under  a  project,  presented  February  23,"^  1891.  and  approved  FebnuryK 
1«M.  allotting  -flO.OOO  for  improving  the  Mississippi  River  between  Prescott  and  the 
ht'ad  of  I^ke  Pepin. 

Tht'  tow  boat  Furji  and  fle«t  were  transferred  to  Island  21  on  September  24, 189L 

The  bar  at  Island  21  is  known  as  "Wharf  boat  Bar,"  from  the  fact  that  dutinjjthe 
low  water  of  18ii4  a  wharf  boat  was  placed  there  for  use  in  transferring  the  freight 
to  very  lightnlraft  boat**— drawing;  about  13  or  14  Indies  when  loaded— which  it  be- 
caint'  n«  cessary  to  nne  between  that  point  and  St.  Paul,  34 miles  above.  Theaeliffht- 
draft  boats  oft«'u  had  tronble  in  getting  to  St.  Panl,  on  accoant  of  the  low  wats 
durin«:  that  yi'ar.  While  the  river  daring  the  season  of  1891  waa  the  lowest  ever 
n'j«ih«d  .-ince  1S»>4.  and  in  some  places  even  lower  than  in  1864,  there  waenotiBie 
during  th*-  pa.it  .neason  (excepting  a  few  days,  when  a  temporary  shoaling,  dne  to 
dam  ronstru.  tion.  was  made  on  the  bar  at  St.  Paul  Park)  when  there  waeaks 
dtjith  than  A  feet  in  the  channel  between  St.  Paul  and  Prescott.  There  wm  a  depth 
of  3  fet't  at  Wharf  lioat  Bar,  but  the  channel  was  so  narrow  and  crooked  as  to  he 
troublesome  to  navigation.  This  bar  haa  been  giving  more  or  le*s  trouble  dmiM 
th»*  ynnx  thri>'  years  and  was  constantly  growing  worse. 

In  tbiR  Ticiiiity  Dams  6.  7.  8,  9,  10,  11.  and  12  (sheet  8)  were  constructed.  Dam 6 
e\te!»ds  fri^m  tbe  fo<»t  of  Island  20;  Dams  7  and  8  cxtenrl  from  the  head  and  foot, 
r»sp.«  livily.  of  Island  21;  Dams  9,  10,  and  11  extend  from  the  right  bank  below 
Ulaiid  -1 ;  Dam  12  is  a  closing  dam.  from  the  Minnesota  shore  to  Island  21. 

0)M-nitions  at  this  place  were  suspended  November  4,  when  the  plant  was  tnI)^ 
ft-rrvd  lor  work  between  St.  Paul  and  Prescott. 

The  materials  were  purchased  in  oj^en  market,  at  prices  fixed  by  competition, 
Tlie  «*t»#i  ot  materials  per  cubic  yard,  loaded  on  Unite<l  States  barges,  was  as  folioig; 
K\>**k.  42i  and  44  cents;  brush,  181  cents,  19f  cents,  211  cents,  and  25  cents;  pok 
2»  o»'nt«  and  2$  cents  each. 

W..rk«  of  imi>roveinent  shonld  be  continned  dorinff  the.  season  of  1892  at  the  fol- 
lowing; phice«:  Extension  of  the  series  of  dams  at  Island  21 ;  coutinnation  of  t)» 
roM-tment  IkjIow  Island  19;  protection  of  the  right  bank  below  Morgan  Bar,  below 
Mnr^o«»n  Slough,  and  opposite  Island  23;  protection  of  the  left  bank  above  ind 
beiow  Keciwing.  The  construction  of  dams  from  the  left  bank  below  Prescott  bit 
l*rr««m»-  neoe^<ary.  This  place  has  been  growing  more  troublesome  for  several  jew, 
and  dnnnc  1891  only  a  very  poor  channel  existed.  This  very  large  bar  shoaldbe 
CTitndlt-d  as  s<»on  as  practicable. 

/»r«'.;,'m./.— <>n  August  5,  18i»l,  tbe  United  States  dredge  PAflwiur  and  outfit  wew 
n-.«'\«-»i  iruni  Ha>tiiii:s.  tho  dipper-handle  lieing  tinished,  to  the  bar  l>e]ow  IdaDd21, 
viure  the  rbanmd  >^as  not  only  sbual,  but  narrow  and  crooked.  A  temporarj  chu- 
ntd  wa5  «in^i::ed  near  the  left  bank.  The  material  from  the  first  cut  was  castintoa 
b.»:;k  nrAT  the  sh«»r.*:  all  of  the  other  material  excavated  was  removed  in  soowBind 
«i.  iMt^^Tt-.)  «»:it  i»i  the  way.  Work  was  completed  Angust  17,  when  the  dwd^f 
]  lit  ^t.irt«»»l  down  the  river  for  work  at  various  x>ointfi.  The  channel  excavated  ii 
i*'-'  I.  «•:  \'^:^)z  and  l*>  f«t't  wide.  The  opening  of  this  channel  greatly  facilitated  Mvi- 
i;at:.>u  duriD;;  tl>»»  nniaindiT  of  the  season,  and  also  made  it  possible  to  begin  the 
« ••i>tru*  u«»n  oi  .iain-«  in  Uu*  vicinity  of  Island  21,  which  work  was  undert^cn  Sep- 
ieiii'i*»*r  .:."».     This  tlivdijin^  ^^asrarrie^l  on  under  the  appropriation  for '^ operating 

sa.ic  lH'at>  and  dr*'d^f  lioais  on  I'pper  Missis:<iippi  River." 

%■ 

^  ?i«:  <•/  w^\'ri-4  <y}n»trmctfd  and  of  mafrrinlM  Hsed  during  the  Sfaaon  of  1S91  htt^ttthfH' 

cott  and  Luke  Pepin, 


IV#i^«t>oB. 


Dimeuiiiona. 


ijat<>iul. 


LeuMli. 


Hoijiht   ! 
'alM»vf  low 
j  -w^ntorof  , 


S>'r«'*  - 

l^^.r,' 

IV -.1 

l>.i 

1>--.. 

i»  -v 

iv... 

r.u 

Ffrt. 

1 

JVW. 

l;i5 

3.5 

200 

3.5  i 

240 

3.5 

700 

3.5 

710 
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financial  statement  for  works  of  improving  Mississippi  Eiver  between  Prescott  and  Lake 

Pepin  during  the  season  of  1891. 

DAMS  AND  REVETMENTS. 

Amount  expended  in  the  field  during  the  calendar  year  1891  (from  distri- 
bution sheet*) $8,234.98 

A  Ad  quota  of  general  superintendence  and  oDlce  expcnAos 362. 34 

Add  for  use  and  deterioration  of  jdant 1, 040. 17 

Total  cost  of  work 9,637.49 

Material  put  in  works : 

Rock cubic  yards. .      5, 451. 8 

Brush 'do....      8,631.7 

Total do....     14,083.5 

Average  cost  per  cubic  yard  on  barges $0. 294 

Average  cost  per  cubic  yard  for  towing  and  putting  in  material .  294 

Average  cost  per  cubic  yard  for  general  superintendenoe  and  dfflce  ex- 

])enses .025 

Average  cost  per  cubic  yard  for  plant ,  074 

Average  cost  per  cubic  yard  in  place .687 

SURVEYS  AND  GAUGES. 

Between  M%nneapoli»  and  Lake  Pepin, — ^A  ^ater  surface  at  a  low  stage  was  taken 
between  Minneapolis  and  Redwing.  Between  Minneapolis  and  St.  Paul  the  levels 
were  referred  to  the  bench  marks  established  during  the  survey  of  that  part  of  the 
river  made  in  1877.  Between  St.  Paul  and  Prescott  the  water  surfaces  were  referred 
to  established  bench  marks,  and  a  continuous  line  of  levels  was  run  from  St.  Paul  to 
Pine  Bend  to  check  former  levels.  From  Prescott  to  Redwing,  duplicate  lines  of 
levels  were  run,  with  which  the  water  surfaces  were  connected.  Numerous  perma- 
nent bench  marks  were  established  between  Minneapolis  and  Redwing. 

The  water  ^surfaces  were  taken  August  19, 1891,  between  Prescott  and  Redwing; 
and  on  October  2, 1891,  between  Minneapolis  and  Prescott. 

The  cost  of  the  work  above  mentioned,  exclusive  of  general  superintendence  and 
office  expenses,  was  $395.67. 

READS  TO  MINNRISKA. 

Work  in  this  locality,  consisting  of  the  construction  and  repair  of  brush  and  rock 
dams  and  shore  protections,  was  carried  on  under  contract,  in  accordance  with 
project  approved  January  6,  1891.  The  amount  of  the  allotment  was  $50,000.  On 
completion  of  his  contract,  the  contractor,  Mr.  Jacob  Richtman,  was  authorized  to 
continue  operations,  under  a  further  allotment  of  $20,000,  at  the  same  prices  as  were 
formerly  paid  him.  The  prices  paid  for  material  in  place  were,  for  rock  $1.^  per 
cubic  yard,  and  for  brush  27  cents  per  cubic  yard. 

The  following  extracts  are  made  from  the  report  of  Mr.  W.  A.  Thompson,  superin- 
tendent in  local  charge : 

"  Mr.  Richtman  commenced  work  May  16  on  repairing  the  dams  near  the  month  of 
the  Zumbro  River.  For  many  years  boats  and  rafts  have  experienced  great  trouble 
daring  low  stages  of  water  in  tne  vicinity^  of  Beef  Slough,  especially  where  the  Mis- 
siasippi  River  Cogging  Company  have  their  boom  for  sheering  logs  into  West  Newton 
Chute,  and  in  the  vicinity  of  Island  No.  34,  or  what  is  known  as  Little  Beef  Slough. 
At  the  latter  place,  for  several  years  prior  to  1889,  the  steamboat  channel  was  across 
the  head  of  and  down  the  east  side  of  the  island,  it  beine  a  narrow  and  very  difficult 
channel  for  boats  and  rafts  to  follow.  In  1889  it  was  round  possible  for  boats  and 
Tafts  to  CO  on  the  west  side  of  the  island ;  but  in  low  stages  of  water  boats  often 
fiprounded,  causing  long  delays  and  great  expense  to  steamboat  owners.  To  hold  and 
improve  this  new  channel,  Mr.  Richtman  was  instructed  te  build  a  dam  across  Little 
Beef  Slough  and  te  protect  the  west  side  of  Island  No.  34  and  Island  35  from  opposite 
the  foot  of  Island  34  downstream  a  distance  of  3,420  feet.  The  head  of  Island  No. 
33  wa«  also  protected. 

''Since  the  completion  of  this  work,  though  the  river  was  as  low  as  in  1864,  no 
trouble  has  been  experienced  by  navigators  in  this  part  of  the  river. 

"  To  improve  the  channel  iienir  the  boom  above  West  Newtou  Chute,  a  wing  dam 
<No.  32,  sheet  14),  from  the  right  bank  between  the  old  wing  dams  12  and  13  (sheet 
14),  was  oonstructed,  thereby  confining  the  water  to  a  narrower  space  and  materi- 
ally deepening  the  channel  around  the  boom,  but  a  good  channel  will  probably 
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never  be  inaintaiue<l  here,  with  the  present  boom  in  operatiou,  withont  the  aid  of 
a  divulge  daring  low  HtAg«*s  of  wat«r. 

•*  The  ehore  protection  of  Islands  36,  37, 38,  and  39.  and  Dam  16  (sheet  U),  nea, 
month  of  Beef  Sioufrh,  were  thoroughly  repaired. 

*•  August  15  the  fleet  was  moved  to  Inland  42,  aboat  2  miles  below  Alma,  where  a 
rapitlly  caving  bank  was  protecte^l  for  a  distance  of  ff20  feet. 

"Aiisriist  19,  the  fleet  was  moved  agnin  to  West  Newton  Bar,  above  the  head  of 
rotiiint*  de  Terre  Chute.  There  has  been  much  trouble  at  this  bar  formany yeai^ 
an«l.  to  conflne  the  river  to  one  chunuel  down  the  east  hank,  two  wing  damn  wrre 
built  from  the  right  bank.  Three  short  wing  dams  were  built  near  the  heail  <)f 
r<>miiie  de  Terre  Chnte  to  straighten  the  channel  pa«t  the  head  of  Island  46.  Thf 
left  hank  above  Fomme  de  Terre  Chute  was  protected  for  a  distance  of  3,236  f«=t. 
\N'i<*kfr  Sluugh  was  also  closed  and  the  old  shore  protection  on  headof  Iftlaad46ira» 
repaire*!.  The  right  bank  below  West  Newton  Chute,  which  was  caving  badly  tu 
proit*<  ted  for  a  distance  of  1,H7H  feet. 

'•Work  on  this  part  «»f  tlie  river  was  suspended  November  12  on  account  of  cold 
weather. 

"  Mr.  A.  J.  8tiholt.  the  local  inspector,  gave  excellent  natisfaction. 
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MINNKISKA  TO  LA  CROSSK. 

» 

The  project  for  improvement  by  constrnction  of  dams  and  shore  protectionH  iu 
this  stretch  of  river,  52  miles  in  length,  was  approved  February  28,  1891.  Work 
dorine  the  season,  under  an  allotment  of  $60,000,  was  performed  by  hired  labor  and 
use  of  Goverimient  plant,  the  Alert  and  launch  Ada  beinjy  employed  for  towing. 
The  material,  excepting  a  small  quantity  of  brush  and  poles  cut  and  loaded  by 
United  States  laborers,  was  purchased  in  open  market,  at  prices  ranging  from  33  to 
55  cents  per  cubic  yard  for  rock,  and  20  to  26  cents  per  cubic  yard  for  brush,  these 
prices  being  for  materials  loaded  on  Government  barges.  Tlic  principal  part  of  the 
rock  used  was  a  soft  sand  rock,  obtained  at  40  cents  per  cubic  yard  loaded  on  Gov- 
ernment barges.  This  rock,  if  carefully  handled,  forms  a  good  substitute  for  the 
harder  lime  rook  lutherto  chiefly  used,  and  costs  about  one-third  less.  It  hardens 
under  water  and  on  exposure  to  air,  as  is  shown  by  experience  with  small  quantities 
of  it  in  former  years. 

The  following  extract  comprises  the  greater  part  of  the  report  of  Mr.  W.  A. 
Thompson,  superintendent  in  local  charge  of  operations : 

*'  May  27,  the  to  wheat  Alert  was  taken  out  of  the  Des  Moines  Rapids  Canal,  where 
it  had  been  since  November,  1889,  and  run  to  Rock  Island.  May  29  the  Alert  left 
Rock  Island  with  throe  new  flatboats  loaded  with  coal.  Arrived  at  Fountain  City, 
Wis.,  June  3.  June  4  the  barges,  quarter  boat,  pile-driver,  etc.,  that  had  been  in 
Fountain  City  Bay  during  the  previous  winter,  were  put  in  commission. 

''The  first  work  done  was  the  protection  of  the  head  and  a  part  of  the  east  side  of 
Island  No.  49,  below  Minneiska.  This  island  is  composed  of  a  soft,  sandy  material, 
and  for  the  last  two  years  has  been  cutting  and  caving  rapidly.  After  the  comple- 
tion of  this  work  the  construction  of  two  wing  dams  from  the  left  bank  above  Island 
No.  50  was  commenced.  This  work  was  very  necessary  to  straighten  the  channel  at 
and  above  the  island,  whicli  channel  for  two  years  had  been  very  crooked  ^nd  close 
to  the  head  of  the  island;  so  close,  in  fact,  that  if  pilots  did  not  exercise  the  greatest 
care  their  rafts  would  be  driven  onto  the  head  of  tne  island  and  broken  up.  The  old 
closing  dam  (1,  sheet  16),  east  of  Island  No.  50,  was  raised  to  4  feet  above  low  water 
of  1864,  and  the  old  shore  protection  on  head  of  Island  50  was  thoroughly  repaired. 
This  work  was  completed  the  last  of  June,  and  there  has  been  no  trouble  in  this  part 
of  the  river  since. 

.    **  A  few  minor  repairs  to  dams  and  shore  protection  above  Fountain  City  were 
mjule. 

'*  All  of  the  rock  used  for  the  above  work  was  furnished  by  A.  Kirchner  at  Foun- 
tain City.  All  of  the  brush  left  over  from  season  of  1890  was  used  and  the  remainder 
wjis  furnished  by  C.  Masueger. 

**  July  5,  the  fleet  was  moved  to  head  of  Island  No.  88  or  Crane  Island,  below  Trem- 
pealeau, Wis. 

"  The  river  from  Xrempealeau  to  Queens  Bluff,  a  distance  of  about  5  miles,  has 
been  very  bad  for  many  years.  A  wing  dam  from  left  bank  about  a  mile  below 
Trempealeau  and  a  closing  dam  east  of  IsLind  87  were  built  in  1887.  These  dams 
helped  matters  a  little  in  their  immediate  localities,  but  a  general  improvement  of 
this  part  of  the  river  was  not  commenced,  in  the  ho]>e  that  the  steamboat  channel 
would  be  through  Richmond  Chute;  but  as  this  desired  object  could  not  be  obtained 
it  was  decided  in  the  project  approved  this  year  to  enter  upon  a  system  of  channel 
improvement  to  the  east  of  Richmond  Island  and  close  up  Richmond  Chute  entirely. 

*'As  the  closing  of  Richmond  Chute  would  force  a  large  volume  of  water  down  the 
east  side  of  Richmond  Island,  it  was  decided  best  to  put  the  banks  at  Crane  Island 
and  the  upper  side  of  Richmond  Island  in  condition  to  withstand  the  increased  cur- 
rent and  volume  of  water.  The  tirst  work  done  was  to  protect  the  head  of  Crane 
Island;  then  the  shore  at  head  of  Richmond  Island  was  protected;  then  a  dam  was 
built  across  the  chute  east  of  Crane  Island;  after  which  the  closing  of  Richmond 
Chute  was  commenced.  After  two  courses  of  brush  and  rock  had  been  put  in  this 
dam,  work  wae  temporarily  suspended,  August  3,  and  the  fleet  taken  to  Dakota  Bar, 
about  1  mile  below  Dakota,  Minn.  This  bar  had,  for  the  time  being,  become  the  head 
of  navigation  for  the  larger  boats,  the  river  at  this  time  being  as  low  as  has  been 
kncrwn  since  any  record  had  been  kept  by  the  Government,  and,  besides,  no  work 
having  ever  been  done  to  improve  this  part  of  the  river.  On  examination  of  this 
bar  it  was  found  to  extend  from  the  foot  of  Island  No.  92,  quartering  downstream 
to  below  Island  No.  94.  About  the  same  depth  of  water  (3  feet,  scant)  was  found  on 
the  reef  for  its  whole  length  of  about  1  mile. 

''The  first  work  done  was  to  build  a  wing  dam,  360  feet  long,  from  about  the  mid- 
dle of  the  west  side  of  Island  No.  93.  Then  another  wing  dam,  635  feet  long,  from 
the  lower  end  of  Island  No.  93,  was  built  that  extended  well  out  onto  the  reef.  The 
chute  east  of  Island  No.  93  was  closed  by  a  dam.  Two  low  wing  dams  were  built 
from  the  Minnesota  shore,  nearly  opp<»site  the  dams  on  west  side  of  Island  No.  93, 
across  the  deep  water  out  to  the  reef,  thus  coufiuiug  the  river  to  a  much  narrower 
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:b^  *-.^j-;ri<ti^»n  of  thtfe  daia<)  no  trouble  ]ia»  heen  experienced  by 
p.   ■  • 


-ALz-i:**  J4.  li.*  d»-^i  WA*  tikrii  WIow  tb#»  Lacrf>».e  Bailroad  Bridge.  Pour  low 
r<^re  ttiiA  fn.*a  l*-n  t«ank  and  acrom  the  deep- water  channel  down  tbe 
I^iAZid  No  lu*.    The  »bor^  protectioD  opp«)site  Lacro«8e  wtt  xeuaei 
ti*  r»o  ta  U**-  fi"^'.'.ie  fiani  wes-i  of  Broken  Arrow  Lilaad  waa  filled  np. 

iV-r  1.  lij-  d^i  w**  rnoT«i  back  to  Richmond  Island  and  work  wwittoioed 
t  airrr««*  EA'rbi::>'>'j«i  Chute.  After  this  dam  waa  completed  the  east  nde  of 
iL-LJi^Tod  U:.ui4  va«  proiT*!*^  a  distance  of  1,488  feet  from  its  head.  Tvovinv 
•lAySte*  ver«  b!^.lt  fir>.*m  njhT  hacik  above  Richmond  Chute.  A  wing  dam  1^400  feet 
j«<.£  va*  braUt  trva  irfi  uauV.  midway  between  Island  No.  87  and  old  Wing  Bua  No. 
T  faSt'TC*  I*>.  Two  wiii£  daiii«.  one  from  the  head  and  one  from  the  foot  of  Iduid 
N'-v  ^,  were  bviit.  Two  virt^  d^ms  frt»m  left  bank  above  Crane , Island  Ckitte  ven 
boHt.  ao^  ihe  eMt  »a<ie  of  Ui^n^l  No.  84  was  protected. 
*"  <  *9  a«<Kmt  of  e«>M  veath^r  work  was  suspended  November  13. 
**  W^jJe  the  wwrk  in  the  vicinitv  of  Richmond  has  resulted  in  a  great  benefit  to nivi- 
gmn^m.  It  is  desirable  th^t  m«>r>?  work  should  be  done  as  soon  as  possible,  uefiig 
•i^a  fx-jOi  xht  kit  bank,  aWut  Hkf  feet  below  the  foot  of  Isluid  No.  87,  ehmdd  M 
b.L..:.  aAd  more  of  the  c^st  »i<ie  of  Richmond  Island  should  be  protected. 

"^  Neariv  aii  t^  rock  ose^i  in  the  work  in  the  vicinity  of  Richmond,  Dakota,  ladU 
rrof  t,  was  saad  ro:k  qoAmed  near  the  head  of  Richmond  Chute.    It  is  mnchoiiis 
qukm^  and  haDdi*^!  than  iim<»  rock,  and  I  belieTe  it  to  be  nearly  as  donble.  It 
o>r;  :he  GoTfnuB^mi  y*  ctsat^  p^r  cubic  yard  less  than  lime  rock. 
*'  The  deet  was  laid  up  in  Fountain  City  Bay  November  14. 
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2,ttl 

mi 

\v.i:£  ikita  I:: , 

78.  J 

WjD^  I»«m  13 

li&' 

W.nz  1^4^J  11 

im.1 

W  JDi  I»-am  15 

X&i.i 

W,r;j  l>am  if 

1,13.1 

>S"n-  p»n»:r^  zi-m.  Nlaiid  >^i 

>i."!>-  !»r"!**«  t;i»u    lAlattil  y>*i 

SlLl 

>L'-rt"  brt'tc^  liou.  Ij^L^ii*!  n** 

im 

Shrrt  LX*: 

Wjiig  r>ani  4 

L5 
1.5 
1.5 

—8 

-3 

_3 
-3 
—3 

im 

Win^;  I».»m  5 

m 

CI' •'•III*;  I>ani  6 

i,» 

W  iijj:  I*.iiu7...... 

imJ 

Win;;  Dsksii  8 

1.57IL8 

Sbe*-fJl: 

W 1  iiff  O.iin  5............. ................. 

Mil 

WJDji  l>.iin  6 

8iw.* 

Willi;  I>.«ni  7... 

5511 

Willi;  I  ►am  J* ^ 

Sh<>r«5  i*rot*x'tiuu  < iraiid  Isl&iiiL  nsDiurBd. . ............... 

UlS 

CloHlDfT  Dakrn  1. renairt'd  ................................. 

lfl.l 

, — 

Matfrialn  i>iit  in  wi»rk8  -     tt^-tt 

38,456.7 

41.41H 



In  the  almve  table,  3,481  pole.s,  eriual  in  volume  to  ^48.1  cubic  yards,  are  iut'l"*^^ 
in  the  item  of  brush. 
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Financial  aiatemenl  for  work  between  Minneiska  and  Lavrosse,  performed  by  hire^  labor 

during  aeation  of  1891. 

Amount  expended  in  the  field  during  the  calendar  year  1891  (from  distri- 
bution sheets) $44,717.13 

Add  cost  of  materials  paid  for  in  1890 452. 17 

Net  cost  of  field  work 45,169.30 

Add  quota  of  general  superintendence  and  ofiice  expenses 1, 970. 55 

Add  for  use  and  deterioration  of  plant 4, 200. 04 

Total 51,339.89 

Material  put  in  works : 

Rock cubic  yards. .      38, 456. 7 

Brush do....       41,412.6 

Total do....      79,869.3 

K  III  ■  ■  ■    ■■  ■ * 

Cost  of  material  on  barges $24,949.41 

Average  cost  per  cubic  yard  on  barges $0. 312 

Average  cost  per  cubic  yard  for  towing  and  putting  in  material .  253 

Average  cost  per  cubic  yard  for  general  superintendence  and  office  ex- 
penses   .  025 

Average  cost  per  cubic  yard  for  plant .  053 

Average  cost  per  cubic  yard  in  place .  643 

•  •  •  «  «  «  -  *    ' 

VICINITY  OF  LACROSSE   AND  CROOKED  SLOUGH. 

To  provide  for  emergency  work  between  Lacrosse  and  Keithsburg,  the  suqi  of 
$10,000  was  allotted,  under  project  approved  February  28,  1891,  for  purchase  of  ma- 
terial to  be  used  at  different  localities.  It  was  thought  that  considerable  repairs 
mieht  be  needed  to  works  in  this  division  of  the  river  coustructed  in  former  years, 
and  that;  perhaps,  by  building  a  short  piece  of  shore  protection  or  closing  a  small 
slough  here  and  there,  much  good  might  be  done.  It  was  proposed  to  put  the  mate- 
rial m  place  by  means  of  the  snag  boats  and  their  crews,  their  expenses  to  be  borne 
b;^  the  appropriation  for  opeiUting  snag  boats  and  dredge  boats  on  Upper  Mississippi 
River,  such  work  having  often  been  performed  by  these  boats  and  having  always 
been  included  in  snag-boat  projects.  Work  was  performed  in  two  localities — in 
vicinity  of  Lacrosse,  and  at  Crooked  Slough. 

Vicinity  of  Lacrosse, — From  July  29  to  August  17  the  crew  of  the  General  Barnard 
was  employed  in  the  couHtruction  of  1,115  lineal  feet  of  shore  protection  at  left  bank 
above  Taylors  Island  (105);  of  a  short  dam  across  cut-off  at  Bates  Island  (104),  and 
in  making  repairs  to  existing  shore  protections  at  Taylors  Island  and  Grand  Island 
(106).  The  material  was  brought  to  the  work  by  towboat  Alert  and  launch  Ada, 
four  barges  being  also  used.  The  amount  of  material  put  in  at  this  locality  was 
1,830.7  cubic  yards  of  rogk  and  1,025.4  cubic  yards  of  brush.  The  rock  used  was  a 
sand  rock  and  cost  40  cents  per  cubic  yard  onbarges.  The  brush  was  obtained  for 
20  cents  per  cubic  vard  on  barges. 

At  Crooked  Slough. — From  October  5  to  25  the  General  Bamard^s  crew  was  employed 
in  construction  work  at  Crooked  Slough.  At  this  locality,  as  the  banks  were  caving 
rapidly^  1.183  linear  feet  of  shore  protection  were  built,  and  needed  repairs  were 
made  to  snore  protections  at  several  points  in  the  slough.  From  the  5th  to  the  15th 
the  towing  was  done  by  launch  Elsicy  but  as  her  shaft  was  broken  on  the  latter  day 
and  could  not  be  immediately  repaired,  the  remainder  of  the  towing  was  performed 
by  the  General  Barnard.  On  October  25  the  four  barges  used  in  the  work  were 
Jtumed  over  to  towboat  Alert  nt  Genoa.  The  amount  of  material  put  in  at  Crooked 
Slough  was  2,613.6  cubic  yards  of  rock  and  1,341.3  cubic  yards  of  brush.  The  prices 
paid  for  material  wore  60  cents  per  cubic  yard  for  rock  and  20  cents  per  cubic  yard 
for  bruBhj  these  prices  being  for  materials  delivered  on  Government  barges. 
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.ipprutliitalr  tlalcmriil  of  eoil  of  worli perforaied  &y  cfeii'  of  >i 
daring  tea'oh  of  l.VHI,  at  FiMaiCy  of  Lacroiir  and  C 

Matniul  n.ntl  sundry  ex jienHes 

Quutuiif  gniieral  HiiiieriiiI«ndei>oe  uid  nttce  ex]iHtui« 

Cluwito  for  line  (if  plnnt 
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Muteriiil  tiiit  ill  works: 

K..ijk 

Totnl.- 

Average  cost  pur  uubir  jard  iDplsoe.f0.905. 


AT  PRAimK  Di:  I 


TUis  -work  was  carried  on  duriuD  the  Benson  with  n  «pci 

Srovided  for  in  act  of  S^plember  19,  1H90,  Kud  in  acoordniii 
•jiiinry  8,  1891.  from  the  project  referred  to  I  iuaki>  the 
exuiuiiiatioii  of  the  locality  was  made  September  2t  a,nd 
iiaufini;  triK'ing  gives  tlie  results  of  the  survey  uid  shows  i 
The  rivOT  is  divided,  in  the  vicinity  of  Prairie  du  Chien,  b 
cbaauelB.  Tiie  one  along  the  Iowa  shore  by  MeUregor  is  t 
est,  BUd  is  used  by  all  ran«  and  by  all  boaU  which  have  ui 
rrnirle  du  Chien.  The  channel  on  the  Wisconsin  shore  b.v 
comiinrativelv  shallow,  with  but  little  current,  and  there  a 
obatf  notion ;  the  one  about  one-thirdof  a  mile  above  the  nu 
the  other  a  little  below  the  elevator.  *  *  *  It  appears 
channel  of  a  greater  width  than  600  feut  can  not  weU  be  p] 
Cltien  side  without  enclnngeriug  the  other  channel:  but  aa 
tiitnisb  moat  iimple  accommodation  for  all  boats  which  ma; 
(if  tJie  island.  Fur  the  formation  and  preeervatisn  of  a  | 
width,  a  aeries  of  wiuK  and  closing  dnma  has  been  pmjectf 
coDipanying  map  in  rPd.  •  •  •  The  amonnt  of  moueyni 
will  not  riiiixtniut  all  the  datuti  proJe<it«il.  and  it  is  not  prol 
will  lie  iniiuuil lately  necessiiry.  it  being  pioposed  to  consln 
will  have  the  t,rreat«Bt  influence  on  the  two  worst  |>oiat«  i 
ferred  toaiid  which  may  appear  most  important  at  time  of 
are  to  bu  of  siiiiilnr  form  and  cunHtriiotton  to  tboMi  lipnta 
Miaaiasippi  Kiver  and  will  have  their  creats  ut  an  elevuUou 
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lYater..  It  is  proposed  to  perform  the  work  of  improving  the  Prairie  du  Chien  chan- 
nel under  formal  written  contract  after  advertising  in  the  usual  manner." 

After  due  advertisement  the  contract  for  the  work  at  Prairie  dii  Chien  was  let  to 
Patterson  Bros.,  of  Keokuk,  Iowa,  at  90  cents  per  cubic  yard  for  rock  in  place  and  40 
eents  per  cnbic  yard  for  brash  in  place.  Operations  were  commenced  May  23  and 
completed  October  3.  The  work  was  much  delayed  by  the  very  low  stage  of  water 
prevailing  during  the  summer,  and  great  difficulty  was  experienced  in  procuring  ma- 
teria owing  to  scarcity  of  men.  Most  of  the  dams  laid  down  on  the  map  accom- 
panying the  project  were  constructed,  and  the  channel  at  close  of  season  appeared 
to  be  somewhat  better,  but  considerable  time  nmst  elapse  before  the  improvement 
expected  may  result. 

Mr.  C.  A.  Stoddard  was  the  local  inspector  and  gave  excellent  satisfaction. 

List  of  works  constructed  and  of  maieriah  used  during  the  season  of  1891  ^  at  East  Chan- 
nel, Prairie  da  Chien. 


31ieet30: 

Dam  1,  closing 
Dam  2,  closiDg 
Dam  3,  cloning 
Dam  4,  vring  . . 
Dam  5,  wing  . . 
Dam  6.  wing  . . 
Dam  7,  wiug  .. 
Dam  8,  wiug  . . 
Dam  9,  wing  . . 
Dam  10,  wing  . 
Dam  11,  wing .. 
Dam  12,  wing  . 
Dam  13,  wing . 
Dam  14,  wing . 
Dam  15,  wing . 


Designation. 


Matorii^H  put  in  works 


DimeuBions. 


Length. 


-  i 


Feet. 
80 
330 
161 
406 
288 
611 
281 
1,000. 
750 
700 
500 
295 
560 
445 
706 


HHght 

aliove 

low  water 

of  1804. 


Feet. 
4.0 
2.0 
-2.5 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 


Material. 


liock. 


Cub.  yds. 
570.3 

1. 812. 2 
983.4 
924.4 
773. 8 

1, 596. 5 

962.9 

2, 130. 1 

2. 122. 3 

1. 803. 4 
1, 300. 4 

875.9 
1, 440. 3 
1,151.8 
1. 325. 8 


19, 773. 5 


Brush. 


Cub.  yds. 

392.6 

1,902.1 

859.0 

931.'8 

1,055.6 

1,526  7 

1,081.0 

2, 186. 4 

2,141.6 

2. 056. 6 

1. 314. 7 
895.0 

2, 030. 7 
1.609.9 
1, 514. 6 


21,498.3 


Financial  statement  for  worl:  at  Eant  Channel,  Prairie  da  Chien,  j)erf  armed  under  contract 

duriny  reason  of  1891. 

Amount  paid  contractors $26, 395. 47 

Cost  of  local  inspection,  etc -837. 12 

Add  quota  of  general  superinteudcuce  and  olUcc  exi^uses *1, 197.  88 

Total 28,430.47 


Material  put  in  works : 

Rock cubic  yards. .       19, 773. 5 

Brush do..-.      21,498.3 


-Total do....       41,271.8 

Average  cost  per  cubic  yard  in  place $0. 689 

Tlio  work  at  Prairie  du  Chien  now  forms  a  part  of  the  work  for  improvement  of 
through  navigation  of  the  Upper  Mississippi  River,  and  can  be  cared  for  under  gen- 
eral appropriations.  For  this  reason  authority  has  been  i^ranted  to  transfer  the  bal- 
ance of  this  allotment,  $1,569.53,  to  allotment  for  general  improvement  of  Mississippi 
River  from  Minneapolis  to  Dea  Moines  Rapids. 

CAS8VILLE   SLOUGH. 

About  3  miles  below  Glenhaven,  at  the  foot  of  the  blufTs,  wa«  a  bad,  square  chan- 
nel crossing,  which  has  been  gradually  becoming  shoaler  for  several  years.  During 
the  low  water  of  1891  the  depth  on  the  reef  was  but  3  feet,  and  groat  trouble  was 
experienced  by  boats  and  rafts  in  getting  over.     This  cronsing  was  especially  trou- 

*  Of  this  amount,  $1.')0  ai*e  liabilities  paid  in  January,  l«y2. 


i 


1802       REPORT   OF   THE   CHIEF   OF    ENGINEERS,  U.  8,  ARMY. 

bloAome  to  rafts,  on  arconnt  of  fhe  neaniess  of  the  roef  to  the  WiMonsin  shore 
whith  made  it  very  diffionlt  for  them  to  pa»«  WitbrMit  strikiii*;;  and,  in  fact,  many 
of  them  did  strike  the  bank  and  were  more  or  less  damaged. 

Under  project  approveil  October  13,  1891,  an  agreement  was  made  with  Pattenon 
Bros,  to  peHbnn  the  required  work  of  building  dams  and  shore  protection  at 
$1.20  per  cubic  yard  for  rock  in  place  and  50  cents  per  cnbic  yard  for  brush  in  plic«. 
Operations  were  l»egun  October  12  and  came  to  an  end  NoTeinl>er  2. 

A  wing  dam,  625  feet  in  length,  was  built  out  from  Island  189,  below  the  crossinK, 
and  a  submerged  dam,  135  feet  in  length,  extended  from  the  Wisconsin  shore  nearly 
oppijsite,  the  latter  running  across  the  deep  water.  The  channel  was  at  once  im- 
proved as  to  depth,  bat  some  difficulty  was  still  experienced  in  making  ^e  short 
turn.  It  is  hoped  that  by  next  season  this  difficulty  will  have  passed  away;  hot, 
it  may  be  found  to  be  necessary  to  remove  a  portion  of  the  long  dam  by  use  of  a 
dredge. 

Mr.  C.  A.  Stoddard  was  the  local  inspector. 

LUt  of  itarks  constructed  and  of  mat^iaU  used  during  the  season  of  1891  in  CoimlU 

Slough. 


DeAlgnatioB. 


ShcM32: 

Dam  4,  from  Island  180 

Dam  5,  from  WiRconain  efaore. 


Dimensioim. 


Length. 


Feet. 
625 
135 


lieieht 

Isbovei  low 

water  of 

1064. 


Materials  pnt  in  works. 


Fett. 

4 
—3 


Material. 


1,643.3       iOB8.5 
806.9        l,23].g 


2,450.2       3,33113 


Financuil  statement  for  work  at  Cansrille  Sloughy  performed  under  agreement  during 

season  of  JS92, 

Amount  paid  contractors $4, 600l ^ 

Cost  of  local  inspection,  etc 221.8? 

Add  quota  of  general  superintendence  and  office  ex)>eu8e9 212.07 

Total 5,(m.33 

Material  pnt  in  works: 

KiK'k cubic  yards . .      2, 450.2 

Brush : do....      3,320.3 

♦  

Total do....      5,710.5 

Average  c«wt  per  cnbic  yard  in  place |0.^ 

BKLI.KVUK  TO  ^AVANN-\. 

Under  project  approved  Januar;^  6,  1891,  and  allotment  of  $25,000,  contract  was 
entered  into  with  Patterson  Bros,  lor  the  construction  of  brush  and  rock  dams  at 
90  cents  per  cubic  yard  for  rock  in  place  and  38  cents  per  cubic  yard  for  brush  in 
phM^e.     No  work  wivs  done  in  this  locality  during  the  season. 

The  time  for  completion  of  the  contract  has  been  extended  to  November  15, 1892. 


VICINITY  OF  CLINTON. 

The  project,  allotting  $5,000  for  construction  of  a  dam  and  shore  protection  in 
vioiuity  of  Clinton,  was  approved  February  28,  1891,  and  work  was  carried  on,  by 
use  of  hired  lalior  and  Government  plant,  from  May  18  to  June  29.  The  prices  paid 
fur  HjatiMial,  delivered  on  United  States  barges,  were:  Rock,  60  cents  per  pubic  yard; 
brush.  LH>  cents  p<*r  cubic  yard,  and  poles  3  cents  each.  The  work  accomplished  con- 
tii<<t«'d  in  the  construction  of  a  small  dam  at  the  head  of  the  guard  fence,  east  chan- 
uv\ :  l^ani  No.  1  fmtn  Island  290  to  Willow  Island:  and  shore  protection  around  head 
of  Willmv  [slaiui.  Dam  \o.  1  is  750  feet  long  and  has  its  crest  at  an  elevation  of  3 
ftvt  above  low  wattT.     The  shore  prote<"tion  on  Willow  Island  is  600  feet  in  length. 

The  work  was  in  local  charge  of  Superintendent  J.  C.  Mc£lhoriie. 
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linanctal  sfafenieni  for  work  in  vicinUy  of  ClhiioHf  performed  by  hired  labor  during  aea^ 

Bon  of  1891, 

Amoant  expended  in  the  field  daring  the  calendar  year  1891  vA*om  diBtri- 

bntion  sheets) ! $4, 173. 59 

Add  quota  of  general  snperinu-ndence  and  office  i*xj)onso8 183. 61 

Add  for  use  and  deterioration  of  plant 464. 12 

Total 4,821.32 

Materials  put  in  works : 

Rock cubic  ynrds . .  2, 589. 6 

Brush f •- do...  2,902.8 

Poles  (1,525) do....  152.5 

Total r. do..-.        5,644.9 

Average  cost  per  cubic  yard  on  barges ■. $0. 379 

Average  cost  per  cubic  yard  for  towing  and  putting  in  material .  361 

Average  cost  per  cubic  yard  for  general  superintendence  and  office  ex- 
penses    .  032 

Average  cost  per  cubic  yard  for  plant .  082 

Average  cost  per  cubic  yard  in  place r .  854 

HARBOR  AT  PORT  BYRON. 

The  act  of  September  19,  1890,  made  a  special  allotment  of  $5,000  for  removal  of 
bar  at  Port  Byron,  and  a  project  for  dredging  in  that  locality  was  approved  Feb- 
ruary 27, 1891,  a  modification  of  which  project  was  approved  June  20,  1891.  The 
project  called  for  the  removal  by  dredging  of  a  portion  of  the  bar  obstructing  the 
upper  landing.  Work,  under  agreement  with  Mr.  A.  J.  Whitney,  was  commenced 
June  6.  The  price  agreed  upon  for  the  removal  of  material  was  12  cents  per  cubic 
yard.  Operations  ceased  November  12,  and  resulted  in  affording  good  landings  from 
the  coal  chutes  to  foot  of  Cherry  street. 

Here  follows  the  report  of  Mr.  J.  C.  McElherne,  superintendent  in  local  charge: 
•  •      '  •  •  •  •  •  ■ 

'' Dredging  operations  were  begun  at  lower  end  of  bar  on  June  6.  The  work  was 
shaped  so  as  to  clean  up  well  along  the  shore  and  at  the  same  time  carry  the  work  of 
removal  as  wide  and  as  far  up  the  river  as  possible.  On  July  15  the  dredge  was  taken 
away  to  do  some  work  for  the  United  States  at  Moline^  and  did  not  return  until  Septem- 
ber 14.  Relief  being  required  by  a  lumber  firm  up  river,  the  dredge  was  again  trans- 
ferred elsewhere  on  September  29  and  failed  to  put  in  an  appearance  until  October 
13,  from  which  time  she  remained  at  her  post  until  the  close,  which  occurred  on 
November  12. 

''  The  original  project  was  to  remove  the  material  to  a  depth  of  3  feet  below  low 
water  of  1864;  but  the  river  fell  and  remained  so  low  throughout  the  season  that  it 
was  found  necessary  to  excavate  to  4  feet  below  low  water  in  order  that  the  dredge 
boat  might  have  sufficient  room  to  operate  over  the  bottom.  The  worked  area  was 
carried  to  this  depth  up  to  a  point  on  line  with  upper  side  of  Cherry  street,  where 
it  was  made  100  feet  wide  and  sloped  out  to  deep  water  and  down  river  for  a  dis- 
tance of  about  200  feet. 

''Mr.  J.  W.  Brackett,  who  acted  as  inspector  on  the  work,  attended  to  his  duties 
faithfuUy." 


i^nancuiZ  statement  for  dredging  woi'k  at  harbor  at  Port  Byron,  petformed  under  agree- 
ment during  season  of  1891, 

Amount  paid  contractor $4, 451. 35 

Cost  of  local  inspection,  etc 369. 65 

Add  quota  of  general  superintendence  and  office  exi)en8es 179. 00 

Total 5,000.00 

Amonnt  of  sand  dredged  and  removed cubic  yards. .  37, 094. 62 

Average  cost  per  cubic  yard  removed $0. 135 
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Tins  work  was  in  local  rluirjco  of  Mr.  J.  C.  McElberne.  snperink'nclent.  (h^^^ 
tiou8  of  the.  season  commenced  April  17,  on  wbicb  date  and  *liiriiijr  the  veek  follow-       I  i^"' 
ing  the   fluet  was  towed  from  Rock  Inland  to  Hampton,  but  owiiijj  to  liighwaier 
active  opcratitmn  were  not  bcj:^n  until  May  18,  the  intervening  time  being  oc^n. 
pie<l  by  a  Hniall  force  in  staking  out  proposed  work,  establishing  biioyM.  K-settiae 
and  rejjainting  range  stakes,  preparing  quarters  for  the  men,  and  in  nial;injriiee<i(,j 
repairs  to  thu  plant.     Work  was  suspended  November  20,  and  the  tJeet  taken  into 
winter  qnarterM  at  Rock  Island.     Cold  weather  coming  on  suddenly,  the  fleetwuiii 
coiiHiderable  danger  before  it  was  safely  stored. 

The  work  accomx>li8hed  was  the  completion  of  rock  excavation  at  Cabin  Chain - 
the  removal  of  dangerous  patches  at  Moline,  Duck  Creek,  and  Winnebago  Chains - 
the  removal  of  bowlders  at  Duck  Creek  Chain;  the  construction  of  (iuide-pieig  4 
and  9;  and  the  building  of  Dams  3,  6^  and  7  (sheet  47). 

The  following  extracts  are  made  from  Mr.  McElherne's  report: 

•  «••••« 

"  Rock  excaration. — On  May  16  the  st-eam  drill  boat  was  moved  to  Cabin  Chair*, 
holes  were  drilled,  and  large  flexible  range  poles  were  set  up,  completely  oiitliniiAti 
the  full  width  of  the  channel  from  head  to  foot  of  the  chain,  a  distanc-e  of  2.900  fee  tl 
This  action  was  taken  so  that  the  drill  boat  could  bo  kept  within  the  required lira-m- 
its  and  operations  be  carried  on  intelligently  and  without  much  aid  from  theste 


launch,  which  was  at  this  time  detached  ^r  other  work.     The  drill  boat  began  ^t 
the  heiid  of  the  chain,  maneuvered  carefully  across  the  channel  over  sections  56  fe^^t 
in  width  and  shattered  all  elevations,  both  large  and  email,  met  with  above  gTa«3.« 
until  the  lower  end  was  reached.    The  drill  boat  was  kept  on  correct  lines  by  meuuks 
of  prominent  ranges  established  on  the  adjacent  shore.     The  high  points  and  patcb.* 
were  often  few  and  widely  separated,  necessitating  long  and  t'Cdious  moving,  ape 
ceeding  which  could  not  be  avoided  without  the  probability  of  missing  many  hidd^ 
nl>structions.     On  July  10,  a  secr.ion  118  feet  wide  and  50()  feet  long  on  Illiuoia  si^ 
of  Moline  Chain,  between  the  middle  and  lower  end,  where  dangerous  pat-ches  fe:^- 
iste<l,  was  inclosed  by  ranges  and  the  drill  boat  commenced  work  at  the  soQtheii.j=at 
<urner.     It  was  thought  best  to  first  thoroughly  improve  one-half  the  width  of  tt*^ 
channel  as  laid  out,  so  that  boats  could  run  through  there  with  safety  while  tXae 
remaining  half  was  receiving  like  treatment.     The  material  was  found*  to  bev^Tc-y 
hard,  and  this,  coupled  with  the  swiftness  of  the  current,  rendered  it  difficult    ^-o 
niakt^  good  headway.     Having  finished  what  was  staked  out  at  Moline  Chain,  tl^a^e 
drill  boat,  on  Si»ptember  10,  returned  to  Cabin  Chain,  rebhiated  such  high  points  g*^** 
were  discovered  while  dredging  and  swept  over  the  worked  area  to  establish  the  faa.<rt 
that  the  material  above  grade  was  all  removed. 

This  was  com))leted  on  September  25  and  then  a  large  solid  rock  pat-oh  atlow«ar 
end  of  Duck  Creek  Chain  was  attacked.     This  patch  extended  from  the  lineof  tlse^ 
Iowa  side  of  the  cut  well  out  toward  the  center  of  the  channel,  averaging  froaa   1 
toot  to  2.5  feet  above  grade,  and  was  reported  by  river  men  as  being  a  great  detx^i- 
nieiit  to  navi^ntiim.     The  drill  boat  remained  at  Duck  Creek  until  Octol>er 9,  afx-^r 
wliich  date  slu^  was  set  to  bla.st  the  long  shcmlder  with  high  patch  lying  below  Baoy 
lliA,  on  south  side  of  channel,  near  head  of  Winnebago  Chain.     The  removal  of  t-li  is 
obNtrut'tion   was  greatly  desired  by  raftsmen.     A  compliance  with   their  m(tt.«5?j»^ 
seemed  especially  proper  after  the  building  of  Winnebago  Dam  (No.  7,  sheet  4rT ), 
which  forced  a  very  strong  cross  current  over  to  the  head  of  the  chain.    As  'tlie 
material  was  not  as  hard  as  usual,  operations  in  blasting  were  nearly  completed    at 
close  of  season.     Drilling  during  the  season  was  carried  to  a  depth  of  2  feet  belovr 
grade,  experience  having  shown  this  method  to  be  preferable  to  shallow  drillings  in- 
asmuch as  much  of  the  tiuie  spent  inreblaKting  could  be  thus  avoided. 

Tlie  dn-dge  Ajax  arrived  July  14  and  was  imi<ie<liately  employed  removing  the 
broken  rock,  liowldcrs,  etc.,  at  Cabin  Chain.    As  the  debris  was  widely  scattered 
over  the  greater  portion  of  this  chain  considerable  time  was  spent  in  moving,  l>ut 
tli«^  dredge,  was  made  to  work  carefully  over  the  entire  shoal  areas  in  order  to  «e- 
cnre   the   desired  result.     8ome  high  points  were  discovered,  which  were  ag^ain 
blasted  and  atterwanls  removed.     On  September  25  the  dredge  moved  a  verylii^x^ 
and  dangerous  rock  out  of  Winnebago  Chain  into  deep  water.     Duck  Creek  Ctx ^a 
next  received  attention  from  the  dredge.     Here  were  found  many  large  rocks  ^^*i5at- 
tered  over  the  bottom,  especially  between  the  head  and  a  point  about  the  middB  ••Q^ 
the  chain.     Owing  to  shallow  water,  the  dredge  could  be  utilized  only  at  thel»  '•^^ 
place,  just  below  a  solid  hi^fh  reef  extending  across  the  channel;  but  tlie output __^"^** 
satisfactory,  as  several  barge  loads  of  large  and  dangerous  bowlders  were  obtai"     """ 
there.     The  blasted  roek  at  the  foot  of  the  chain  wa«  next  carefully  taken  up,  and 
dredge  was,  Octolx^r  lf».  transferred  to  M(diiie  Chain.     Here  all  the  material  met 
com]>risin;;.  in  addition  to  this  season's  Idasting,  a  very  large  quantity  of  loose 
and  bowhlers  within  the  limits  of  the  area  travei-sed  by  the  di'ill  boat  wa«  gathc 
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np,  leaving  the  entire  bottom  well  down  to  grade.  AH  the  rock  handled  by  the  dredge 
during  the  season  was  put  in  the  piers  and  dams  except  that  at  MolineCliaiu,  which 
was  deposited  on  the  old  dike  running  downstream  from  foot  of  Benhams  Island. 
The  dredge  was  put  into  winter  quarters  November  17. 

Bemaving  bowlders. — The  very  low  stage  of  water  affording  an  excellent  opportu- 
nity, it  was  determined  to  remove  bowlders  and  loose  rock  from  the  cut  at  Duck 
Creek  Chain.  For  this  purpose  a  barge  80  feet  by  16  feet,  with  2  capstans,  was,  on 
September  30,  fitted  with  two  large  substantial  tripods,  one  at  the  side  the  other  at 
the  end,  so  placed  and  secured  as  to  bring  the  apex  of  each  directly  over  the  edge  of 
the  barge.  This  boat  waa  also  provided  with  various-sized  anchors,  for  the  purpose 
of  securely  mooring  and  swinging  her  back  and  forth  across  the  channel.  Having 
secured  blocks  and  tackle,  grappling  tongs,  etc.,  a  crew  was  obtained,  part  of  which 
was  employed  in  the  water  to  search  for  and  fasten  the  appliances  to  the  bowlders, 
which  were  then  hoisted  on  a  tender.  In  this  manner  the  upper  half  of  the  chain, 
including  the  center  patches,  waa  cleared  of  loose  obstructions,  many  of  which,  by 
their  deeply  worn  surfaces,  plainly  showed  contact  with  boats.  Unusually  large 
bowlders  were  broken  up  by  hlasting,  and  the  fragments  removed.  The  water  In- 
coming very  cold,  this  work  was  suspended  October  20. 

Guiae-pier9 — The  procuring  of  material  for  the  two  guide-piers,  numbered  4  and  9, 
was  begun  July  22,  the  former  being  located  on  soutii  side  of  channel  midway  be- 
tween Piers  3  and  5,  the  latter  on  Illinois  side  of  channel  near  fqot  ot  St.  Louis  Chain. 
On  August  6,  a  force  of  masons  was  set  at  woik,  and  they  were  continuously  en- 
gaged until  the  completion  of  the  piers  September  10.  These  piers  were  built  like 
those  of  1889,  the  slope  stone,  however,  being  of  larger  size  and  better  quality.  The 
foondations  are  55  feet  by  90  feet.  The  waUs  are  2i  inches  thick  at  upstream  end 
and  from  16  to  20  inches  thick  at  lower  end,  and  were  commenced  well  down  below 
the  water  surface,  which  was  then  nearly  down  to  low  water  of  1864.  The  core  of 
the  piers  is  of  nprap.  The  dimensions  of  the  base  of  each  pier  are  70  feet  by  35  feet ; 
of  the  top,  30  feet  by  2  feet;  and  the  piers  are  built  to  an  elevation  of  13  feet  above 
low  water.- 

Dams. — Slight  repairs  were  made  to  Dam  8,  closing  Campbells  Chute.  The  con- 
struction of  new  dams  was  begun  July  10.  The  first  built  was  Dam  7,  closing  the 
chute  at  Winnebago  Island.  Progress  on  this  dam  was  slow  while  the  piers  wertf" 
being  built,  as  most  of  the  material  that  could  be  obtained  was  used  in  the  piers. 
It  was  found  necessary  to  buUd  a  wing  dam  (6^,  sheet  47)  from  the  opposite,  or  Iowa, 
shore,  in  order  to  check  the  cross  current  caused  by  Dam  7,  at  head  of  Winnebago 
Chain.  The  water  being  very  shoal  on  the  line  of  Dam  6^,  it  was  very  difficult  to 
put  the  material  in  place.  Finally,  Wing  Dam  3  was  built  from  the  Iowa  shore  at  the 
head  of  Campbells  Chain,  in  the  direction  of  Pier  12.  The  object  of  this  was  to  assist 
in  counteracting  the  cross  current,  increasing  the  dei>th  of  water,  and  keeping  the 
upper  end  of  tne  chain  free  from  sand.  Cold  weather  cainx)elled  a  suspension  of 
work  on  this  dam  November  21,  before  the  outer  end  could  be  extended  the  required 
distance.  These  dams  are  built  9  feet  wide  on  top,  and  to  an  elevation  of  3  feet 
above  low  water.  The  effect  of  the  dams  so  far  built  is  to  back  the  water  well  up 
to  Sycamore  Chain,  to  raise  the  surface  1.1  feet  at  Hampton,  and  1.5  feet  at  the  head 
of  Campbells  Chain  and  Winnebago  Chain. 

A  close  watch  was  kept  on  the  falling  river,  and  low- waterelcvationswere  taken 
at  the  proper  time  over  the  entire  length  of  the  rapids.  A  comparison  made  between 
them  and  those  of  1864  shows  that  the  river,  when  at  its  lowest  x>oint  in  1891,  Octo- 
ber 2,  was  at  a  stage  of  0.000  foot  at  Rock  Island,  and — 0.107  foot  at  Leclaire,  as  re- 
ferred to  1864. 


Details  of  operations. 

Launch  Louise: 

Hours  working 1, 353 

Miles  run 4,349 

Launch  Stslla: 

Hours  work  in '4 1,276 

Miles  run....". ...  4,201 

Drill-boat : 

Hours  workin;:^ 1, 419 

Hours  lost  owing  lo  rj : :  ^ 82 

Hours  lost  owing  to  accideu i  ^ 52 

Hours  lost  owing  to  storms Ill 

Number  of  holes  drilled 2, 917 

Number  of  holes  blast<'d 2, 651 

Lineal  feet  of  holes  drilled 8, 972 

Range  poles  set  in  rock 277 

Number  of  solid  cubic  yards  of  ruck  blasted 3, 840 

Number  of  pounda  of  dynamite  used , r . . .  t 5, 517 
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Dredf^c  Jjax: 

Hours  working 

Hours  lost  owing  to  raft« 

Hours  lost  owing  to  accidents  . .  .^ 

Hours  lost  owing  to  storms 

Number  of  solid  cubic  yards  of  rock  dr»*dged  and  removed 


933 

53 

lU 


Co9t  of  rock  excarationj  including  charge  for  use  and  deterioration  of  plant. 


Locality. 


Cabin  Chain,  removed 

Ihirk  Cn-ek  Chain,  rrmored. 
Moline  Chain,  rrm<n'ed 


ilock  cxca- 
yards) . 


987 

592 

1,125 


Total 

Winnebago  Chain,  blaatad  only 


2,704 
1,136 


ATenno 

CCfltW 

SOllT 


$15,558.41 
3,22L50 


9S.7I 


Total. 


3,810 


18,787.91 


Cost  of  Piere  4  and  9,  including  charge  for  U9€  and  deterioration  of  plant. 


' 


Slop«-wal1  Bton«*. 
Rijirap  ntouc  — 


Total 

Coat  of  one  ]»it^r. 


Material. 


462.0 
2. 210. 6 


2,672,6 


Coat. 


$2, 148. 69 
2.342.88 


cant  per 
cubic  jird. 


4,491.57 


LGI 


n2&74 


Co9t  of  damn,  including  charge  for  u«e  and  dctenoralion  of  plant. 


]>e«i  gnat  ion. 


Shwt  47 : 

Diim  3,  win;: ... 
IXim  Cj^  winjr- 
Dam  7,  olosini;. 


Total. 


Bnisli. 


CB.y«it. 


Cv.  yd*, 
6,095.9 

2,8«.0   

5.0«J.9'         2J6.9 


14, 646. 8 


236.0 


Cost  of  djnns $15. 851 13 

Culiic  vaiiU  of  material  put  in 14,9018 

Avcrag*^  cost  per  cubic  yaixl  in  place fl.«j 

Financial  atatementfor  improvement  of  Lock  Inland  liapida  for  ttetuion  of  1891, 

Amount  expended  in  the  field  during  the  calendar  year  1891  (from  dis- 
tribution sheetft) $34,706.90 

Add  quota  of  ;;einTal  superintendenre  and  office  expenses 1, 530. 42 

Add  for  use  and  deterioration  of  plant 3,  766, 67 

Total 40.003,99 


Distributed  as  follows : 

1.  Rock  excavatea  and  removed . . .  T $15, 5fi»l41 

2.  Rock  broken  up,  but  not  removed 3. 221. 50 

3.  Piers  (4  and  9) 4,491.57 

4.  Repairs  to  old  pioiH 410. 99 

r>.  l)amH(3,  lU,  7) 15.S'»:i.l3 

(».  BowMcrs  removed  (107  cuIjIc  ^>  :utls; 460. 39 


40,003.99 
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To  illoBirate  the  effect  on  the  water  surface  and  the  increased  depth  thereby  at- 
tained, I  present  two  tables — the  one  showing  the  influence  of  Dam  No.  8,  built  in 
1889;  the  other  showing  the  combined  influence  of  Dam  No.  8  and  of  Dams  Nos.  3, 
6^y  and  7,  built  in  1891,  and  also  that  of  the  Rock  Island  Arsenal  water-power  dam.  A 
desired  increase  of  slope  and  current  at  Campbells  Chain  was  also  secured,  assisting 
in  the  removal  of  sand  deposits,  which  had  hitherto  been  a  detriment  to  navigation. 
A  sheet,  containing  map  and  proflles  of  water  surface  of  a  portion  of  the  rapids,  is 
also  presented,  for  the  purpose  above  indicated.  It  is  believed  ttiat,  by  a  judicious 
use  of  win&^  dams,  the  water  surface  can  be  sufficiently  raised  at  Duck  Creek  Chain 
to  obtain  the  grade  depth  of  4  feet  at  low  water,  and  that  the  expeuse  of  such  work 
will  be  very  much  less  than  that  of  required  amount  of  rock  excavation. 

SUHMABY.* 

Total  amount  of  material  put  in  during  sea«o^  of  1891  by  days'  labor  and 

contract cubic  yards. .       307, 332. 8 

Total  cost  of  above,  including  charges  for  general  superintendence,  office 

expenses,  and  use  and  deterioration  of  plant $232, 460. 39 

Average  cost  per  cubic  yard  in  place,  75.6  cents. 

BUOYS  ON  BOCK  ISLAND 'baPIDS. 

The  buoys,  having  been  repaired  and  repainted,  were  replaced  in  position  April 
21  to  24,  1891,  by  steam  launch  Louise,  There  were  29  buoys,  all  of  which  were 
secured  to  the  rock  bottom  by  bolts  and  chains.  All  the  range  stakes  were  carefully 
examined,  repaired,  and  paint-ed.  During  the  season  several  of  the  buoys  were  car- 
ried away  by  rafts.  On  November  16  the  ranges  were  adjusted  and  the  buoys  were 
taken  up  and  stored  for  the  winter.  The  cost  of  buoyage  for  the  season  of  1891  was 
$397.83. 

8UBVEY8  AND  GAUGES. 

Examinations  were  made  nt  different  times  and  at  various  localities  along  the 
river,  with  a  view  to  future  work  or  for  ascertaining  tlie  results  of  work  already 
accomplished.  The  maps  of  these  examinations  will  be  plotted  and  used  in  prepar- 
ing projects  for  further  improvements. 

Numerous  observations  were  also  made  for  determiniug  a  low-water  datum. 

Gauges  were  kept  at  Hastings,  Redwing,  Winona,  and  Prairie  du  Chieu  during 
the  year.  Gauge  records  were  also  obtained  from  the  Signal  Service  ami  bridge- 
keei>er8  at  St.  Paul,  Rock  Island,  Keokuk,  Burlington,  Quincy,  Hannibal,  and 
Louisiana.    These  records  are  now  being  plotted. 

Amount  expended  on  surveys  and  gauge's  during  the  calendar  year  was  $1,767.23. 

PUBCHASE,    C0N8TBUCTION,   BEPAIB,   AND  CABE   OF  PLANT. 

During  the  year,  under  projects  approved  January  6  and  February  28,  1891,  con- 
siderable additions  and  repairs  to  plant  were  made.  Twenty-niue  barges,  100  feet 
long,  20  feet  wide,  and  4  feet  hold,  were  purchased  at  $770  each;  a  quarter-boat  (No. 
118)  was  built  by  Government  employes  at  the  Des  Moines  Rapids  Canal,  and  re- 
pairs were  made,  principally  at  the  canal,  to  tow  boats  Fury,  Vixen,  and  Alert,  steam 
launches  Lo»m0,  Elsie,  Stella,  Ada,  and  Emily,  dredges  Phanix  and  Ajax,  drill- boats 
103  and  34,  and  also  to  many  of  the  barges  and  other  pieces  of  plant  belonging  to 
this  improvement.  When  not  in  use  the  plant  was  cared  for  by  watchmen  at  Nin- 
inger,  Fountain  City,  Rock  Island,  and  Des  Moines  Rapids  Canal. 

The  cost  of  above-mentioned  work  was  $31,014.39. 
Very  respectfully,  your  obedient  servant, 

C.   W.   DUBHAM, 

Assistant  Engineer, 
Mi^.  A.  Mackenzie, 

Corps  of  Engineers,  U,  S,  A, 

*  Improvement  of  Rock  Island  Rapids  not  included  in  statement. 
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WaU-r  »urfacf»  on  /.Vx.i:  hi  and  Rapids  ihotcing  the  effect  of  Dam  No.  S,  buih  diriufL       I 
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Location  of  benchixurks. 


Above  Sycamore  Chain. 
At  Ii4>a4l  of  S.M!jimor*;  Chaio. 
Al»"ut  so<>  fet?t  abore  foot  of  SjcaiMic 

At  heiul  of  Crab  labind  Chain. 

-\t  hea<l  of  St.  Lonia  Clwin. 

A  boat   800  feet  below  head  of  C^kni 

Chain. 
At  Hampt4in.  HI. 
About  COO  f\>fX  abov«  headof  CampiidU 

Chain. 
At  foot  of  CaninbclUiChaiD. 
Oppcwite  p«M>l  Ix-low  CampbeEg  Cfcik 
At  head  of  Winnehajri.  Lslaod. 
AhreaAt  of  the  pool  below  WiiaK^Q 

Island. 
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Location  of  benchmvki. 


At    MeCaffrevB   warebona*.   Lecto, 
Iowa. 

R'low  steanilioat  warehoiue,  Lwlaire, 

I'^wa. 
\.y\>  leet  b"!owhp;id  of  rpperChm 
N »^;»r  fix^t  of  U pi>e r  <■  h ain. 
OppvKxite  Long  r.KiI  !»*•  low  TTpperChais. 
Above  .'^V"  iiiiKin>  Chiiin. 
At  heafl  «*f  ."Sycamore  Chain. 
AlMHit  /!<fx>   li-et   above  foot  5ycia»» 

t.'hjiin. 
At  ]n'iui  of  Crab  Island  Chain. 
.\t  h«-Ad  of  St.  Lonia  Chain. 
A  Unit  N.«0   feet  below  head  of  Cabin 

Ch.iin. 
At  Iijiin[>ton.  Til. 
A 1  *.»ut  w.x"  feet  above  head  of  Campbelk 

t  h.tin. 
At  fi-it  of  Campbells  Chain. 
(»I>l>«»j»ite  p<M>l  U'low  CampWU  Qan. 
At  bead  of  Winueb^t  laLuid. 
A  bre:ij4i  of  jHM»l  below  Winnebago  MlDi 
Jii*t  bt^low  MaitoDs  Break. 
i  Opposite  bead  of  Duck  Creek  Clain. 
Ii»-li.w  ui  it  idle  of  Duck  Oeek  Chain. 
(>n|H>*it*'  r«.»i)t  of  Dnrk  Creek  Chain. 
A\>iva.<«t  of  long  pool  below  Dock CrKk 

Ch.%;n. 
Al«oT«*  Moline  "Wine  Dam. 
« •j'f«osite  h-ad  of  ludine  Chain. 
I- ;  >-A  miiMSfr' of  Molme  Chain. 
opi.,...it»-  f.«»t  .if  MfluH*  Chain. 
A '*••%»•  .**ii: >>(.•*  K«l«}y. 
Af«»-ra*t  ol  L'lWt-r  CliJiiii. 
«»n  i:..-:k  Island  Bridge. 
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report  of  mr.  m.  meigs,  united  states  civil  engineer. 

United  States  Engineer  Office, 

Keokuk,  Iowa,  February  5,  JS92, 

Major  :  I  have  the  honor  to  present  the  following  report  of  operations  for  work 
ioiie  under  my  direction  during  the  calendar  year  ending  December  31,  1891 : 

KEITHSBURG  to  MONTROSE. 

The  project  for  this  work,  calling  for  construction  of  brush  and  rock  dams  and 
ihore  protections,  was  approved  February  28,  1891.  The  sum  of  $60,000  was  allotted 
for  the  purpose.  Operations  were  begun  Julj  20, 1891,  and  carried  on  until  Novem- 
l>er  17, 1891,  when  the  fleet  was  taken  into  winter  quarters  in  the  Des  Moines  Rapids 
Danal. 

Work  was  performed  by  hired  labor  and  use  of  Government  plant,  the  material 
t>eing  purchased  in  open  market.  The  prices  paid  for  material  on  United  States 
tiarges  ranged  from  55  to  65  cents  per  cubic  yard  for  rook  and  20  to  25  cents  per  cubic 
^ard  for  brush.  The  extraordinarily  low-water  season  of  1891  extended  during  the 
whole  time  of  working.  The  stage  was,  from  July  1  to  December  30,  1891,  never 
kbove  2.1  feet,  and  from  August  29  to  October  15, 1891,  it  constantly  hovered  about 
the  zero  mark.  Such  a  continued  low- water  stage  is  unprecedented,  and  the  fact 
^at  many  boats  and  rafts  continued  to  ply  the  river  is  the  best  evidence  of  the  good 
results  accomplished  by  the  works  of  improvement.  Twenty-four  million  feet  B.  M. 
>f  lumber  and  5,000,000  feet  of  logs  reached  and  passed  the  Des  Moines  Rapids  Canal 
luring  the  month  of  September.  In  prosecuting  the  work  at  low  water  the  dams 
lad  often  to  be  built  on  dry  sand  bars,  and  a  great  saving  was  effected  by  the  use  of 
ft  broad-tired  (4.5  inches)  wagon.  The  cost  of  work  was  much  increased  by  the  low 
ita^e  of  water,  by  the  great  length  of  the  tow,  and  by  the  sinking  of  towboat  Vixexi, 
srhich  deprived  the  work  of  her  services  for  aoout  a  mouth. 

Superintendent  S.  Edwards  was  in  charge  of  operations  in  the  field.  He  was  assisted 
In  vicinity  of  Montrose  by  Overseer  J.  R.  Carpenter. 

I  submit  extracts  from  Mr.  Edwards's  report,  which  give  statements  of  expendi- 
tures and  other  details: 

'*  Vicinity  of  Montrose, — The  work  at  this  point  consisted  in  building  Dams  7  and  8 
(sheet  62 )  and  in  protecting  the  caving  bank  above  Montrose.  The  cross iiig  from  Devil 
Island  (S96)  to  the  Illinois  shore,  as  shown  in  my  survey  of  July  1, 1891,  was  not  only 
very  crooked,  but  for  the  greater  distance  narrow  and  shallow,  making  it  especially 
ilfficult  for  rafts.  The  building  of  the  above  dams  made  a  straight  crossing,  and 
the  scouring  soon  produced  good  water. 

"  The  bank  above  Montrose,  since  survey  of  1888,  hiMl  cut  away  22  feet,  and  was 
no  doubt  the  principal  cause  of  filling  up  Montrose  Harbor.  Only  a  part  of  the  cav- 
ing bank  was  protected,  owing  to  the  close  of  navigation.  The  launch  Lnciay  in 
charge  of  Overseer  J.  R.  Carpenter,  worked  at  this  locality  from  August  3  to  8, 1891, 
ftnd  from  October  1  to  close  of  season. 

**  Vicinity  of  Keiihtiburg, — The  river  below  Keithsburg  has  been  troublesome  for 
many  years,  but  perhaps  never  so  much  so  as  during  the  first  thi:ise  weeks  of  August, 
when  it  was  almost  impossible  for  boats  to  pass  without  being  aground  for  hours  or 
ftven  days. 

''  The  work  here  consisted  in  building  Dam  16  (sheet  .55),  length  2,150  feet,  repairing 
breaks  in  Dams  15  and  18  (sheet  55),  and  in  extending  shore  protection  on  Huron 
[aland  (358)  773  feet  downstream.  Tlie  difficulties  connected  with  the  work  wore 
aomerous.  The  impossibility  of  getting  rock  near  Keithsburg  necessitated  a  long 
\ow,  and  the  low  sta^  of  water  ma^le  towing  very  slow  and  large  loads  impossible. 
Arriving  Tvith  materials  at  works,  the  same,  especially  rock,  liad  to  be  reloaded  on 
>ther  barges,  and  from  20  to  30  yards  at  a  time  hauled  by  hand  to  building  barge. 
Six  hundred  feet  of  the  dam  was  built  on  dry  bar,  partly  by  wheeling,  partly  iiauUng 
with  team  and  partly  by  using  pile-driver  engine  to  move  wagon  loads  of  material 
to  place. 

''Much  time  was  lost  by  the  Vixen  in  helping  other  boats  over  this  and  ad^jacent 
bad  places.  Twenty-four  hours'  steady  work  in  one  case,  and  perhaps  one- fourth  of 
ftll  her  time  was  put  in  at  such  work,  this  of  course  interfering  greatly  with  her  reg- 
ular employment. 

"August  26  the  work  here  was  brought  to  a  sudden  8top  by  the  Vixen  sinking  at 
Reithsburg,  after  striking  a  submerged  pile  directly  in  the  channel  800  to  900  feet 
below  the  bridge.  The  boat  was  raised  and  taken  to  the  dry  dock  at  the  Des  Moinen 
Rapids  Canal  for  repairs. 

''  After  the  Vixen  left  the  dock,  September  28,  she  was  enipIoye<l  at  Burlington  till 
a  rise  enabled  us  to  again  go  to  Keithsburg. 

''Dam  16  is  not  completed,  but  is  doing  gooil  work,  and  was  left  in  a  safe  condi- 
tion.    Tlie  channel  has  straightened  out  and  the  scouring  produced  a  good  depth. 
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8on.     From  S<']»t«'iuber  28  to  October  30  the  Vixeu  did  the  towiiitj. 

♦*Thf  work  cousist^^l  in  biiihling  a  temporary  dam  950  feet  long  from  the  Illii 
nidi"  »»f  the  channel;  in  completing  Dam  4  (.sheet  r^),  commenced  in  1889,  but 
eoniplet«Ml  at  tlie  time,  owing  to  the  lateneHS  of  the  season;  in  building  Dan 
(sheet  58)  iM5  feet  out  from  foot  of  Otter  l8land;  in  building  Dam  9  (sbf^t 
b'Ugth  91H  feet,  of  which  AM  feet  were  built  on  dry  bar.  DauiH  5,  6,  and  10  (si 
r>8)  wiTe  repaired  and  ftand  bar  between  Dams  U  and  10  (sheet  58)  was  protectee 
building  HOI*  feet  of  shore  protection. 

**  licitntft  of  Dalian. — Operations  were  carried  on  at  this  point  from  Novembe 
to  17,  when  laboring  force  was  discharged  and  fleet  was  towed  into  winter  qnart 
The  channel  at  foot  of  Burlington  Island  was,  during  the  latter  part  of  thtfsea 
in  a  very  crooked  condition,  necessitating  a  sharp  curve  to  make  the  cn»8 
Haftf*  woubl  frequently  get  aground,  especially  if  running  without  a  bow  boat.  1 
w;is  due  to  the  water  drawing  into  the  swift  chute  between  Crow  Island  (.'i83i 
'i'urk»»y  Island,  forming  a  bar  wiiich  threatened  to  entirely  shut  oflf  the  wgi 
channel.  Dam  :^(sheet59),  length2i^)  feet,  was  built,  throwing  the  water backintfl 
main  channel  again.  This  dam,  owing  to  the  sudden  cold  weather,  was  not  ballai 
sutVuiently,  but  is  in  a  safe  ccmdition.  Shore  protection  of  Island  383  was  ext<:n 
up  river  510  feet,  as  herr  the  bank,  bring  high  and  mostly  sand,  was  catting i 
The  old  protection  on  Isbnub  388  and  1^86  received  slight  repairs. 

**  lunnfriutf  irrerk. — May  25  ice-barge  .Vcro^tttiVA',  160  feet  by  25  feet,  was  sunk  in 
channel  im  the  l)es  Moines  Knpids,  at  a  point  about  one-fourth  mile  above  the  irn 
b>ck  of  the  canal.  On  .fune  3  and  4  tow  boat  Vixen  and  dredge  Ajax  were  emplo 
and  HucceSvsfuUy  removed  the  wreck.     The  cost  of  above  work  was  $95.50. 

**  lifinnvintj  hotrldrrs  near  Inland  '?.9'/. — Towboat  Vixen  and  dredge  Ajax  were  emplo 
on  :ib(»ve  work  from  .June  27  to  July  9,  when  the  work  was  discontinued,  the  dne 
being  needed  at  H»M*k  Island  Kapids.  The  patch,  which  was  150  feet  loneby90] 
\\  id*',  was  situated  in  about  the  middle  of  the  prop<«ed  new  channel,  ana  coDtaii 
bowlders  fn»m  2  feet  to  3.5  feet  above  grade.  Nine  cut«  were  made,  ranging  trott 
feel  to  200  feet  in  length.  There  were  removed  8(>5  cubic  yards  of  bowlders,  at  ac 
of  .iC»s7.ii7. 

**  September  26  to  October  1  launch  Lucia  was  em]doyed  in  searching  for  obstr 
tituis  at  Drew  Prairie,  Pontoosuc,  and  Devil  Island.  A  large  rock  at  the  lat 
jdace  was  br»>ken  into  small  pieces.     The  cost  of  this  work  was  $8fi.39. 

'•October  17  X**  2(>  the  ./.  (i.  Parke  and  dredge  Vhtenix  completed  the  removal  of 
btiwbler  patch  at  Island  3f»6. 

'•/n  grneral. — The  season  throughout  was  unfavorable  t-o  rapid  or  cheap  wo 
The  staije  of  water,  which  went  below  18t>4.  prevented  us  most  of  the  time  from  towi 
^iM>i\  loads,  and  necessitated  slow  and  careful  navigation.  The  water  at  tbe da 
was  shallow,  the  barges  had  to  be  reloaded  at  the  works,  and  small  loa< Is  pulled 
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at  number  of  loss  and  snags,  found  by  us  or  reported  to  me,  were  removed 
9  time  could  be  found. 

emporary  dam  built  above  Burlington  was,  owing  tc^  the  lateness  of  the 
id  the  absence  of  a  dredge,  not  removed.  This  should  be  done  next  spring 
9  possible.  A  couple  of  wing  dams  should  be  built  below  the  present  ones 
wa  side,  to  prevent  the  sand  forced  through  by  the  other  dams  n'om  lodging 
[inncl,  which,  though  deep,  showed  much  filling  by  the  time  we  left.'' 

>rk9  con9trweied  and  repaired  and  of  materials  used,  during  the  season  of  1891, 

beheueen  Keithshurg  and  Montrose. 


C^Bignation. 


,  repaired 

,  repaired 

lent  Island  358. 


smporarv) 

repaired. 

repaired 

.repaired 

lent  on  sand  bar 


tent  Island  383 

lent  Island  383,  re|)aired 
lent  Island  386,  repaired 


lent  above  Montrose. 


Dimonsions. 


Lenj^th. 


Feet. 
2.150 


773 

830 
916 
945 
050 


609 
230 
540 


976 
1,150 
1,000 


Height 

above  low 

water  of 

1864. 


Feet. 


2.5 


10 
3 


4 

1 


2.5 

4 

0 


4.5 

3 

5.5 


Material. 


Rock. 


CMneyardt. 
1,877.20 


Brash. 


1,093.64 

5,873.64 

2, 145. 56 

2, 136. 68 

129.33 

40.00 

70.18 

106.94 

223.79 

221.66 

755.72 

100.15 

81.11 

3, 287. 02 
3, 629. 10 
1,412.72 


CvJbieyards. 

6,482.00 

225.00 

75.00 

567.00 

2, 022. 00 
3, 403. 00 
1,822.00 
1,624.00 


23,184.53 


400.00 
1,244.00 
1,127.00 


3,712.00 

3, 716. 00 

672.00 


27,091.00 


statement  for  works  of  improvement  between  Keithaburg  and  Montrose  during 

season  of  1891. 

« 

txpended  in  the  field  during  the  calendar  year  1891  (from  distri- 

sheets) $38,926.55 

of  material  on  hand  January  1,  1891 761. 00 


)st  of  material  on  hand  at  close  of  season $3, 800. 98 

Mt  of  removing  bowlders 674. 06 

ist  of  removing  wrecks 95. 50 


39, 687. 55 


4, 570. 54 


>f  field  work* 35,117.01 

a  of  general  superintendence  and  office  expenses 1, 716. 74 

tse  and  deterioration  of  plant 3, 368. 97 

;al i : 40,202.73 


put  in  works : 

1 

al 


cub ic  y a rds . .     23, 184. 53 
*.do....     27,091.00 


do....     50,275.53 


*  See  footnote  on  page  1812. 
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Average  coat  per  cubic  yard  on  barges 10.392 

Av'erage  coet  per  cabic  yard  for  towing  and  putting  in  material* .307 

Average  co«t  per  cubic  yard  for  genoi-.i!  s'liMTiiit^'iidnice   and  ollice  ex- 

P«*UH4'ft .  C^ 

Average  v**si  x>er  cubic  yard  for  plant .067 

Average  coet  i>er  cubic  yard  in  place* .800 

HARBOR  AT  MONTROSE. 

The  act  of  September  19,  1890,  made  a  special  allotment  of  $2,000  for  remoTal  of 
bar  at  Montrose,  and  a  project  for  dredging  in  that  locality  was  approved  Febmary 
27,  1891.  The  work  was  performed  by  Unite<l  Stat-es  dredge  Ajnx,  assisted  by  tow- 
boat  VixtHy  and  was  ronimenced  June  1  and  completed  June  26,  1891.  The  sorver 
of  October  11,  181>0,  showed  the  landing  to  be  in  very  bad  condition,  in  conseqaenn 
of  which  bnd  condition  of  lauding  nucket«  frequently' refused  to  land.  Since  com- 
pletion of  drfdging  f>peration8  the  liarbor  has  been  in  excellent  shape.  ThegTad« 
adopted  w^u*  5  ftM»t  IkjIow  low  water  of  1864,  except  near  the  ferry  landing,  where,  rofk 
being  met  with,  the  dredge  was  unable  to  go  to  the  full  depth,  llie  cost  of  tkb 
work,  though  re<is<mable,  was  somewhat  incrcase<l  by  the  nec^jssity  of  removing  tvo 
sunken  Hat  i>oats  and  numerous  logs  which  had  collected  thereon.  The  amount  of 
mat<;rial  removed  was  11,465  cubic  vards. 

Fxnam^taX  tiaiemtni  for  dredgiHg  work  at  karhor  at  Montrose,  performed  by  Ootermtmt 

plant  during  Beason  of  1S91. 

Amount  expended  in  the  field  during  the  calendar  year  1891 |1, 302.08 

A<ld  quot;k  of  general  Hn|HTintendence  and  oflice  expenses 76.90 

Add  for  use  and  deterioration  of  plant 357. % 

Total 1,636.86 

Nnuiber  of  cubic  yards  of  material  removed 11, 465.  f*i 

Average  cost  per  cubic  yard  removed Idlili 

CARE,  REPAIR,  AND  CON'STRrCTION  OP  PLANT, 

During  the  year  a  large  amount  of  re]»air  and  construction  work  was  done  at  the 
Des  Moines  Rapids  Canal  dry  dock  and  shops.  A  large  quarter-boat  was  built  and 
eonsiderable  repairs  were  made  to  towboats  Fury,  Vixen,  and  Alert;  steam  lauBcbes 
£hie  and  Emily,  as  well  as  the  dump  boats,  and  many  of  the  bargee  comprising  the 
plant  were  also  repaired.  At  such  times  as  the  plant  was  not  in  use  watchmen  were 
cttiploycil  in  caring  for  same. 

Very  respectfully,  your  obedient  servant, 

si..  SaEIGS, 

United  States  Civil  Engimeer, 
Maj.  A.  Mackenzie, 

Cor2)8  of  Engineeri,  U,  S»  A. 


bxrort  of  mr.  c.  w.  durham,  assistakt  knginkbr. 

United  States  Eng inker  Office, 

Rock  Iftland,  III.,  July  1,  ISOt 
Ma.tor  :  I  have  the  honor  to  present  a  preliminary  report-  of  operations  on  the 
various  works  in  my  charge  during  the  second  half  of  the  fiscal  vear  ending  Jane 
'SO,  1892: 

MINNEAPOLIS  TO  ST.   PAUL. 

On  May  3, 1892,  repairs  to  plant  to  be  used  on  the  work  of  bnildiug  dams  and  shore 
pnUections  and  in  roniovinj;  bowlders  from  channel  limit-s  vrere  begun.  These  re- 
))aii-s  were  completed  May  21,  when,  the  wat«r  being  too  high  for  advantageous  work, 

*  If  the  ex]>ense  of  raising  and  rt^pairing  towboat  Vixen,  sunk  at  Keithsbnrg  dur- 
ing progress  of  work,  be  iledncted  fnjm  net  cost  of  the  field  w^ork,  the  average  cost 
per  enbic  yard  for  towing  and  putting  in  material  would  be  $0,2^,  and  the  average 
cost  per  cubic  yard  in  place  would  be  $0,762. 
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the  fleet  was  laid  up  in  Bonlanger  Slonj^b.  Uuder  tlio  agreement  Avitli  Mr,  C.  H. 
Appleton  dredginf?  with  his  plant  was  rosuuK'd  Msiy  27, 1802.  During  tbo  remaiudor 
of  the  month  and  in  June  the  plant  was  employed  in  deepening  the  channel  at  middle 
and  head  of  Pike  Island  and  below  Fort  Snelliug  Bridge.  The  dredgeil  material 
was  deposited  on  the  lines  of  proposed  Dams  I  and  2  (sheet  C)  and  in  the  form  of 
shore  protection  in  the  bend  of  Pike  Island.  The  dredge  was  employed  to  June  30, 
1892;  three  hundred  and  thirty-one  hours  and  fifteen  minutes,  and  removed  from  the 
channel  16,965.3  cubic  yards  of  material,  consisting  of  sand,  fine  gravel,  sawdust, 
and  edgings. 

ST.  PAUL  TO  PRESCOTT — ^PRESCOTT  TO  LAKR  PEPIN — MINNEISKA  TO  LACROSSE — ROCK 

ISLAND  RAPIDS. 

No  work  has  been  done  at  those  localities  on  account  of  high  water.  Repairs  have 
been  made  to  portions  of  the  plant  to  be  used. 

BELLE V UK  TO   SAVANNA, 

From  the  appropriation  of  September  19,  1890*  an  allotment  of  $25,000  was  made 
for  work  in  this  locality.  A  project  calling  for  construction  of  rock  and  brush  dams 
and  shore  protections  was  approved  January  6,  1891.  Contract  for  the  work  was  let 
to  Patterson  Brothers,  of  Keokuk,  Iowa,  March  2, 1891,  at  90  cents  per  cubic  yard  for 
rock  in  place  and  38  cents  per  cubic  yard  for  brush  in  place.  The  time  for  completion 
of  contract,  which  was  originally  November  15,  1891,  has  been  extended  to  Novem- 
ber 15, 1892. 

Operations  were  begun  May  12',  1892,  in  the  construction  of  Dam  1  (sheet  40),  clos- 
ing chute  of  Island  257,  and  suspended  May  20,  on  account  of  hieh  water.  Three 
hundred  and  ninety-four  and  six-tenths  cubic  yards  of  rock  and  495  cubic  yards 
of  brush  were  put  in  the  work,  which  will  be  resumed  as  soon  as  the  river  falls  to  a 
suitable  stage. 

BUOTS  ON  ROCK  ISlJkND  RAPIDS. 

The  buoys,  having  been  repaired  and  repainted,  were  reset  April  5  to  12,  1892,  by 
steam  launch  Louise.  There  are  now  31  buoys  in  the  system,  29  of  which  were  reset. 
The  chains  of  Nos.  13^  and  21^  could  not  be  found;  but  these  will  be  searched  for 
and  the  buoys  attached  later  in  the  season.  All  the  range  stakes  were  carefully  ex- 
amined and  repaired. 

SURVEYS  AND  OAl'flKS. 

Gauges  have  been  kept  at  Hastings,  Redwing,  Prairie  du  Chien,  and  Winona,  Ex- 
aminations of  the  river  were  made  in  the  vicinity  of  Queens  Bluff,  below  Dnbuque, 
and  between  Sand  Prairie  and  Arnolds.  Maps  of  those  examinations  have  been 
plotted. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Durham, 
Assistant  Engineer, 
Maj.  A.  Mack  EN XI K, 

Carps  of  Engineers,  U.  S,  A. 


report  ok  mr.  m.  meigs,  unitkd  statks  civil  enginekr. 

United  Stativs  Engineer  Office, 

Keokukf  Iowa,  July  1,  1892. 

Major:  I  have  the  honor  to  present  a  preliminary  report  of  operations  during  the 
second  half  of  the  fiscal  year  ending  Juno  30,  1892: 

KEITH  SB  URG  TO  MONTROSE. 

On  May  2,  1892,  launch  Lucia  was  put  in  commission  and  started  out  with  fleet  for 
work  near  Pontoosuc,  in  charge  of  Air.  8.  iidwards,  sunerintondent.  The  river  con- 
tinued to  rise  so  fast  that  by  the  time  the  fleet  reached  Dallas  City  the  banks  of  the 
river  were  under  water  and  all  work  had  to  be  abandoned.  The  fleet  was  laid  up 
in  Dallas  Chute  in  charge  of  a  watchman,  and  the  Lu<^  returned  to  Keokuk  May  7, 
1892. 

Very  respectfully,  your  obedient  servant, 

M.  Meigs, 
United  States  Civil  Engineer. 
Maj.  A.  Mac'kknzik, 

Corps  of  Englnetns,  U,  S,  A» 


.  U      ■ 


(  li 


.(. 


0 
t   r 

t 
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IMPROVEMENT  OF  MISSISSIPPI  RIVER  ABOVE  FALLS  OF  ST.  ANTHONY, 
MINNESOTA,  OF  CHIPPEWA  RIVER,  WISCONSIN,  OF  ST.  CROIX  RIVER, 
WISCONSIN  AND  MINNESOTA,  OF  MINNESOTA  RIVER,  MINNESOTA,  AND 
OF  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND  NORTH  DAKOTA; 
GAUGING  MISSISSIPPI  RIVER  AT  OR  NEAR  SJ.  PAUL,  MINNESOTA. 


REPOnT  OF  MAJOR  W,  A.  JONES,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1892,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Mississippi  River  above  Falls  of  St. 

Anthony,  Minnesota. 

2.  Reservoirs  at  headwaters  of  Missis- 

sippi River. 

3.  Chippewa    River,    including    Yellow 

Banks,  Wisconsin. 

4.  St.  Croix  River,  Wisconsin  and  Min- 

nesota. 


5.  Minnesota  River,  Minnesota. 

6.  Red  River  of  theNorth,  Minnesota  and 

North  Dakota. 

7.  Surveys  for  reservoirs  at  the  sources  of 

Mississippi,    St.'  Croix,    Chippewa, 
and  Wisconsin  rivers. 

8.  Gauging  Mississippi  River  at  or  near 

St.  Paul,  Minnesota. 


EXAMINATION  AND  SURVEY. 

9.  Red  River  of  the  North  and  tributaries  above  Fergus  Falls  and  Crookston, 
Minnesota,  and  Big  Stone  Lake,  Minnesota  aud  South  Dakota. 


United  States  Engineer  Office, 

St,  Paulj  Minnesota^  July  5,  1892. 

General:  I  have  the  honor  to  transmit  herewith  reports  upon  the 
works  for  improvement  of  rivers  aud  harbors  in  my  charge  for  the  fiscal 
year  ending  June  30, 1892. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

V7.  A.  Jones, 
Major ^  Corpn  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8,  A. 

1815 
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Z  I. 

:  V    I;    '1^  »''-^T    ^  K:-->-:r?I  RjVrR  ABOVE  FALLS  OF   8T.ANTH0VY 

Ki\NEjM»rA.  ^^Qvj.M, 

TiH-  -,-^.-^1-  ;.-  •— ^.  v,<*T  wiii^.h  work  has  been  carried  on  since  and 
n.'L  .1  _  i£  :  •^•^v.  j^  ifc^r*!  ^>-ft  :be  proj^t-t  for  tlie  improyemeiit  of  Hi 
11.  •*:*  <f  '-If-  r  '*f-  tr*SL  •  ••iir^ii  SiKJcaU  to  Grand  Rapids,  thelattettbe 
>•*-— ^:'  1^^:  ^  ■o-.kX->:«k^  L;i»vi2-aik»iL  The  estimated  eofit,  |54,121ii() 
.-  i^  -fL  ji  'Af*^  r^*  r:  -^  F»rc»nLArT  S,  1875,  apon  part  of  the  Miasissipnl 
r  *:  '-^  V  •.:i*»^  -^j.:. «fcrf.  i l*a  ^•f  ic-jTOTenient  to  afford  3  to  5  feetd^tli 
1  -.:•*  -aifcui*-.  •7  r^^^ur'-T-nj  s^^^-s.  briwlders,  and  bare,  and  confining 
*  -^  >  •▼  ▼  hTr:  ^'^  JL^rrv:  w  w>2:as  pnttf-ncable  for  navigation  by  nttang 
-<*  ▼"^-j:  lAJii^  -wif^^  x*erv?tskrT.    In  isS©  the  estimate  was  increased  to 


Ti^  ^*kiii^  7^::cz   1^7/  e^i^rinLated  the  cost  of  improvement  of  the 
r.--r  t«rv-*-^  :i^  Fiil^  *:^  Si.  Anth.»nT  and  St  Glond  at  $144,667^ 

-  !•►  zii^'^'^^m^^T  «x  :ii*  <#^r*i:-o  to  a^«*rd  5  feet  depth  in  thecbaiinelat 
i  ^  ^  »->r  "••-^^•-r-a.  '^  YklL^  azid  St.  C*l«>ad  by  removal  of  sand,  gravel 
t'»t  :•  irl»i'C  :»4r*  a -4  rb*^  f»»Q«tm<:ti<»n  of  winjj  dams.  The  som  of 
»->-,•  if,  *::.r  c-r  k^r^i  tv  ai^  of  Cori|rn-<e  approved  An^^t  14,1876, 
■*  ik*  ri^«n».— :  >-HVr*rs  TL*r*e  pLMTesv.  Prior  to  the  rendition  of  the  re! 
>  'rt  A>i  <*<  2i:*re  f<  Fr'-rs-Ary  s  l'^7.>.  Confess  had  appropriated,  b? 
a^r  *:7r»'T«:  -«--•?•  :ix  1^74.  ih<^  snm  of  ♦:55JJOO  for  improvement  of  tb 
r--*^  A>  TTt  tl-^  FaII*  >^  >L.  AD*b-»ay.  which  was  also  expended  inim 
T  :'  -^  r  "i«r  ei^ir-I  r^-i^r^-ii  iLr  Falls  and  5>t.  Clond.  1 

>---.azi -•  <*:  i;^v-_%ti>-i!  haviij^  di<ci>ii  tinned  between  the  Falls  and  \ 
>^.  •  •  •!  L  »  *i.<^  .-o-  •<  7>  Diiir-s.  I  be  third  appropriation  raadebyCoa- 
r>-^*-  tLJkZ  '-f  *:'«,'••♦.  bj  a.  t  **(  C«»ugT>e3v5  approved  Jnne  14, 1880, was 
j»; :  'Hi  I.  :i*i^  *rtv>it  Ij^'t  miit^  in  length)  of  river  between  Aitkin 
A  -i  <TrAZ>:  Ljirdx.  j^  h^vt-  r»-en  all  snl»>ei|neut  appropriations  for  ini- 
;•:»•'.  iz  ;br  r.T*^  a'c»»ve  Fi^Jls  uf  St.  Anthony,  except  the  appropriatioti 

-  ••:«-  :«T  iri  .-f  f  -K,  jfT*-*{*  ai»pr»>ve«l  Sejktemlier  19, 1890,  which  was  ap- 
:    -^i  ;•»  :i>-  <n-:f  h    K*A  uiit^-s^  in  len*rih»  of  river  between  Grand 
}^    -S  AL-i  i>r^i\*^l   rhiji  stry-tch  iiK'Ioded  within  the  distance  from 
; .-  hsi'*>  t«»  •.••Qni*ii  Sb«:«Al>'. 

iv:-?^  w.«rit  of  iL.;»n:»venient  commenced  nnder  the  present  plan,  tk 
^:*r^:n  h^iwr^n  i'lr^iA  R^pi<i>  and  Aitken  was  so obstracted by  snag^, 
''•,-a;.i»-r>?w  ;ir.'i  I^-jiid^  tr^i^^  that  at  low  and  even  high  stages  of  watet 
r^^ij-^^i-'Q  vju<  iLdi4  nit  and  s«»metimes  almost  impossible  for  steamers 
•i:  j»  zz  u:*»r^  than  3  ft-et  of  water. 

T  -•r  am^^nnt  rxf»-nde«J  on  prvs«>nt  pniject  to  Jnne  30,  1891,  includ'in< 
•  - : "  -r .kii*i: :  ;:  1  la J »i h r itrs.  i>  #.V>. t-ft^.-O.  \V i t h  t his  sum  there  had  been  pre 
•:  ♦'►-•i  a  ^♦-'.r-ral  ti^-pih  in  the  impnjved  channels  of  3  feet  at  low  watei 
A  ifTir  >nj^ri  and  It-aning  tn'e:s  offered  some  obstruction,  but  did  n< 
**-r  '-i^Iy  int»-riV-re  with  navigation. 

F:rM  w«»rk  tiuring  the  i»a>t  fisk-al  year  was  performcni  between  Jn 
i*-"»  ALd  S^pt^-njl^er  1'k  1S!#1.  in  removing  snags  ami  leaning  trees  b 
tw»^n  Graijii  K.ii»!»is  and  Aitkin. 

Tut-  I'liowiiiu'  is  a  statement  of  work  i)erlbrme<l  during  the  fiscal  ye 
e na;  Lg  J  une  *:>  K  1  >iC-' : 
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There  being  no  demand  at  present  for  navigation  between  Braiuerd 
and  Minneapolis,  no  fnrther  appropriation  is  now  asked  for.  The  time 
will  come  when  this  should  be  done.  I  will  say,  in  conclusion,  that 
this  reach  may  be  i)laced  in  excellent  navigable  condition  at  quite  a 
reasonable  expense. 

Amount  expended  during  the  fiscal  year  ending  June  30,  1892,  in- 
cluding outstanding  liabilities,  $5,738.51. 

The  balance  of  funds  on  hand  will  be  expended  in  removing  snags 
and  leaning  trees  between  Aitkin  and  Grand  Rapids. 

The  three  completed  reservoirs  at  the  headwaters  of  the  Mississippi 
River,  above  Grand  Rapids,  may  be  relied  upon  henceforth  to  provide 
sufficient  water  and  depth  for  the  steamboats  on  the  river  at  and  above 
Brainerd. 

Last  season  two  steamers  with  barges  were  engaged  in  freight  and 
passenger  transportation  between  Aitkin  and  Grand  Rapids.  During 
the  winter  of  1889-'90  the  Duluth  and  Winnipeg  Railway  Company  con- 
structed a  line  from  Oloquet,  a  point  on  the  St.  Paul  and  Duluth  Rail- 
way, to  La  Prairie.  They  have  since  extended  their  line  through  and 
beyond  Grand  Rapids. 

In  1889,  my  predecessor,  Maj.  C.  J.  Allen,  reported: 

The  comparative  tables  of  commercial  statistics  herewith  show  that  in  1880,  the 
year  ia  which  the  work  of  improvement  between  Aitkin  and  Grand  Rapids  com- 
menced, there  was  bat  one  steamer  (with  its  barges)  plying  between  those  points, 
and  that  though  the  amount  of  freight  transported  tnat  .year  by  steamer  was  un- 
nanally  large,  the  freight  rates  were  from  75  cents  to  $1  per  hundred  pounds,  while  in 
1883,  1884,  1885,  and  1886  the  rates  reduced  to  20  to  40  cents  per  hundred  pounds 
The  last-named  figures  obtained  in  1886,  at  which  time  there  were  three  steamboats 
engaged  in  freighting  and  carrying  passengers  between  Aitkin  and  Grand  Rapids. 
The  country  bordering  the  river  north  of  Aitkin  is  becoming  more  and  more 
settled,  and  there  is  no  doubt  that  the  improvement  of  the  river  already  effected  by 
the  United  States  Government  has  largely  contributed  to  the  increase  in  settlement. 

ThiB  work  is  in  the  collection  district  of  Minnesota,  of  which  St.  Paul  is  the  port 
of  entry  and  St.  Vincent  a  subport.  Collections  for  the  year  ending  December  31, 
1891,  $299,659.32;  value  of  domestic  exports  for  same  period,  $452,251. 


• 


Ahairact  of  appropnationa. 

By  act  approved — 

June  23, 1874 $25,000 

August  14, 1876 20,000 

June  14, 1880 15,000 

March  3, 1881 10,000 

By  act  passed  August  2, 18«2 10.000 

By  act  of  Angiist  11, 1888 10, 000 

By  act  approve*!  Septoiuber  19, 1890 18, 000 

Total 108,000 

Mo n  ey  sta  tern  en  / . 


27 
21 


July  1, 1891,  balance  unexpended $7, 592. 2 

liiiie  30, 1892,  amount  expended  during  lisciil  year 5, 740. 2 

Tilly  1, 1892,  balance  unexpended 1,843.06 

July  1, 1892,  outatanding  liabilities 20.92 

Tuly  1,1892,  balance  available 1,822.14 
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COMMEKCIA.L  STATISTICS. 


Comparatire  9tatemeHt  of  steamboat  biuinesf  on  the  MUsissippi  Hirer  between  Aitkin  and 

Grand  Rapids,  1880-'9O,  tncliimre. 


Year. 

Steam- 
boats. 

Freight 
earned. 

Pamen- 

gere 
carriod. 

TotAl    1 

tonnaf^. 

1 

Year- 

Steam- 
boat«. 

Fnpigbt 
carried. 

Paswn- 
carriiHi. 

lionise. 

1880* 

1 
1 
2 

2 
2 
2 

Pounda. 
7, 847, 250 
2, 200,  OUO 
3.026,000 
2,800,000 
14, 000, 000 
5,000,000 

Tona. 
1,000 
1.540 
1,764 
1,100 
1,346 
2,400 

1886 

18i»7 

1888 

1889 

1890* 

1891* 

3 
3 
3 
2 

:i 
:2 

Powndt. 
3, 000,000 
3.  710, 400 
5,321,443 
7.000.000 
3.212,550 
3.000,000 

Tmxt. 
3,500 

1881 

2,8g4 

1882        

2.860 
5,250 
1,253 
1,000 

tm 

1883    

1 

1*25 

1884 

' 

L6W 

1885        

Ladtt 

'"******! 

*AnioaQtof  commerce  and  navigation  when  work  of  improvement  began, 
t  Amount  of  commerce  and  navigation  1890  and  1891,  approximate. 
^Tonnage  of  steamboats,  140  and  185  tona,  respectively. 

Comparative  statement  of  loose  logs  ran,  on  the  Mississippi  River  above  the  Falls  of  St, 

Anthony. 


Year. 


1880 
1*^1 
1882 
1883 
1884 
1885 


Louse  lo«fs 
run. 

Ffft,  B.  M. 
226. 000, 000 
238,  OOii,  000 
285,000,000 
420. 000. 000 
367,000,000 
317,993,000 


Year. 


Loo»oki«8 
niD. 


Fttt  B.  31 

2S2,6«0.A« 
*2S>.000,009 

•265.(MK0W 
2>«.000.'.W 

425.  Tie,  979 


**  Approximate. 


Z   2. 


1 


^'- 


RESERVOIRS  AT  HEADWATERS  OF  MISSISSIPPI  RIVER. 

The  reservoir  project  is  the  outcome  of  surveys  and  exauiiiuitions  in 
1SC9, 1874,  1878,  and  1870,  the  results  of  which  are  published  in  ap- 
pendices to  various  Annual  Keports  of  tbe  Chief  of  Engineers.  Tbe 
resume  of  the  subject  is  given  iu  the  Report  of  the  Board  of  Engineers, 
printed  in  Appendix  A  A  to  the  Annual  Rei>ort  of  the  Chief  of  Engi- 
neers for  1887. 

From  the  results  of  the  surveys  and  exanunations  just  noted  and 
further  examinations  in  1880,  the  first  cost  of  coiistmcting  forty-one  res- 
ervoir dams  in  Minnesota  and  Wisconsin  was  placed  at  $1,809,0S3, 
exclusive  of  that  of  land  damages,  which  could  not  be  given  in  advance. 
(See  page  1871,  Appendix  W,  to  Rei)ort  of  the  Chief  of  Engineers  for 
1881.) 

The  project  for  this  improvement  was  inaugurated  in  1880  by  an  ap- 
propriation for  the  construction  of  a  reservoir  dam  at  Lake  Wiuibi- 
goshish,  made  by  act  of  Congress  approved  June  14  that  year.  For 
the  reasons  given  in  the  Annual  Report  for  1886  the  work  of  construc- 
tion was  commenced  and  has  been  continued  in  Minnesota. 

The  project  has  for  its  object  the  construction  and  maintenance  of 
reservoirs  at  the  head  waters  of  the  Mississippi  River,  in  the  State  of 
Minnesota,  for  the  purpose  of  collecting  the  surplus  water,  principally 
from  the  precipitation  of  winter,  spring,  and  early  summer,  to  be  sys- 
tematically released  so  as  to  beneiit  navigation  upon  the  Mississippi 
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River  below  the  dams  and  as  far  down  as  Lake  Pepin.  Reduction  of 
heights  of  floods  in  localities  imiuediately  below  the  dams  is  expeeted 
to  obtain  to  some  extent,  but  control  of  extended  floods  or  freshets  is 
not  expected. 

There  are  four  completed  reservoirs,  viz : 

At  Lake  Winibigoshish,  completed  in  1883-^84;  capacity,  45,800, 
000,000  cubic  feet. 

At  Leech  Lake,  completed  in  1884;  capacity  30,000,000,000  cubic 
feet 

At  Pokegama  Falls,  completed  in  1884,  lift  of  dam  increased  in  1889; 
capacity,  4 J00,000,000  cubic  feet. 

At  Pine  Kiver,  completed  in  1886;  capacity  7,500,000,000  cubic  feet. 

Rules  and  regulations  to  control  the  use  and  administration  of  the 
reservoirs  were  formulated  and  approved  by  the  Secretary  of  War 
February  21, 1889,  as  authorized  by  the  river  and  harbor  act  of  August 
11, 1888.  Gaugiugs  of  the  Mississippi  River  at  St.  Paul,  to  determine 
the  effect  of  reservoir  water,  have  been  made  to  a  limited  extent  during 
the  past  three  years;  they  form  the  subject  of  a  separate  report. 

During  May  and  June,  1891,  men  and  materials  for  constructing  the 
Sandy  Lake  Dam  were  assembled. 

Amount  expended  upon  this  work,  including  examination  at  proposed 
dam  sites,  hydrological  observations,  land  damages,  amounts  paid  to 
commissioners  in  attempted  settlement  of  awards  to  Indians,  and  care 
and  maintenance  of  the  works  to  the  close  of  the  fiscal  year  ending 
June  30,  1891,  $619,850.20. 

OpercUions  during  the  past  fiscal  year, — At  the  completed  reservoirs.-— 
The  operation  and  care  and  protection  of  dams  and  recording  hydro- 
logicsd  and  meteorological  data. 

During  the  months  of  May  and  June  the  reservoirs  came  under  a 
condition  of  heavy  flood.    To  meet  the  unusual  requirements  extra 
watchmen  and  runners  were  employed  and  daily  communication  was 
kept  up  with  Pokegama  Dam,  while  by  means  of  the  runners  reports 
reached  me  every  second  day  from  the  reservoirs  above.    Pokegama 
Reservoir  soon  filled  to  within  one  foot  of  the  greatest  height  which  it 
can  bear,  when  it  was  discovered  that  the  piers  which  hold  the  log 
boom  would  have  to  be  raised  higher  before  allowing  the  water  to  rise. 
A  discharge  of  1,000  cubic  feet  per  second  was  found  to  be  sufficient  to 
hold  the  water  at  a  stand  while  the  piers  were  being  raised.    Soon  after 
the  head  was  allowed  to  increase  one  of  the  gate  stems  pxdled  out,  in- 
dicating a  weakness  in  an  unexpected  quarter.    That  is  to  say,  the  fas- 
tenings of  the  gate  stems,  having  been  designed  for' a  head  of  10  feet, 
could,  not  be  refied  ux)on  after  the  accumulation  of  a  head  of  12.3  feet. 
Tbia  made  it  necessary  to  restrict  the  head  for  the  present  to  12  feet. 
As  soon  as  possible  the  gates  will  be  strengthened  and  some  minor  al- 
terations made  at  the  log  sluice  entrance,  which  will  permit  a  head  of 
13.5  feet. 

At  Sandy  Lake  Reservoir, — The  construction  of  the  dam  for  this  res- 
ervoir was  proceeded  with  and  is  now  well  underway.  It  will  be  com- 
pleted by  K'ovember.  The  titles  to  lands  that  will  be  overflowed  by 
the  construction  of  Sandy  Lake  Dam  were  acquired  by  condemnation 
proceedings.  During  the  month  of  May  a  heavy  flood  came  upon  Sandy 
lidke  and  the  Mississippi  River.  The  water  rose  above  the  crest  of 
the  cofferdam,  but  foreseeing  the  danger,  I  ordered  splash  boards  put 
on,  which  gave  an  additional  height  of  3  feet.  The  cofferdam  has  held 
all  right  under  these  trying  conditions.  It  was  expected  that  the  dam 
would  be  completed  during  the  season  of  1891,  but  the  site  was  nearly 
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Tahit  tkoM-im^  ro9t  of  tmhitiMi^mce  nt  Santly  Lake  Damy  e<c.— Contii 


▲rticW*. 


ToUl 

qnantitr 

recfircd, 

Jalv  1, 

l»l',  to 

lafe. 


(■rnvml poandn. 

i:«^   do 

i»ta« do. 

Kk* do. 

Salt 

Table do. 

(\«intncn l>aiT«>ls . 

8«1«-nitn« iiotindn. 

Sa;:*"   jjn»aod tio. 

Nmp 

i  ■«imt«nf> do. 

C'a»nlt do 

(»r:«tiiilated     do. 

Y.llow     ('  ■ do 

Kaiicr,  \Vorr«T»t«Tiibire quart* 

Sirup ;:j»1'oiih 

Trwi.  Japan iiuniid.'* 

Toni»t«M-*.  cann*"*? do. 

Tiinii|M do. 

Tapi(M-a do . 

Viii«»i:ar   2;«llon« 

Yfa*t  <-akca |»;i«'k<4)£fit. 

Kr»ii;ht 


1* 

125 
275 

245 

2 

24 

3 

453 
13 

3.070 
1,160 

30 

221 

57« 

1,752 

6 

35 

30 


150.31 

53.13 

6.62 

10.50 

09.  «5 

1».00 

11.68 

.30 

7.24 

1.9C{ 

69.60 


502 
140 


17 

24 

210 


7 
10 


.OlD 

24.60 

1       .046 

6.44 

.776 

' 

.35 

2.45 

.313 

5.35 

.033 

.81) 

.061 

1.28 

.05 

.207 

i.45 

.049 

.49 

Total   ' 2,810.84 


271.95 


fust  of  »iil»MiHt«»uce  Aupplies  purchased  Jane  I,  1891,  to  May  1,  1892 
Frei>;hting 

Total  coMt,  iiirliiding  freighting 

LeH8  value  <»f  MiipplifH  on  hand  April  30,  1892 


Cost  of  snpplieA  conHomed,  June  1.  1891,  to  May  1,  181^2 


Nnnib<»r  of  rations  consumed,  June  1,  1892,  to  May  1,  1892. 
Cost  of  each  ration 


Araouiit  expendetl  during  fiscal  year  ending  June  30, 189 
outHtanding  liabilities,  $04,192.03. 

The  beneficial  effects  resulting  in  previous  years  from  tl 
of  the  completed  reservoirs  have  been  maintained. 

The  Board  of  Engineers,  in  their  report  dat'ed  May 
printed  on  pp.  1681-1098,  AnnuiU  Report  of  the  Chief  of  Engi| 
express  this  opinion: 

As  far  down  as  the  mouth  of  the  tirst  considerable  tributary,  the  SJ 
therefore  not  imrensonablo  to  suppose  that  navigation  may  be  benefit 
proportion  to  the  effect  upon  the  8t.  Paul  gauge,  i.  «.,  from  1  foot  to  18  ii 
water  stages. 

My  predecessor,  in  his  annual  reports  for  the  years  1887j 
1889,  has  stated: 

From  such  obscrvationN  \\h  uicaiis  admitted  of  in  1885  and  1886,  and 
reports  of  December  18,  1H85.  and  November  5,  1886,  both  of  which  are 
fully  referred  to,  it  appeared  that  when  the  river  stood  at  2  feet  on  the 
Service  gaujiC^^  at  8t.  raul,  the  elVect  (»f  every  100  cubic  feet  j>er  second  of  | 
to  the  river  and  steadily  niuiutaiued  was  equivalent  to  increasing  f" 
tenth  of  a  fo<»t.     As  the  river  rises  the  depth  effect  of  each   100  cubic 
decreas*'s  stmu'^what.     It  ajipears.  however,  from  examinations  in  1885 
the  effe4't  of  the  li]»erated  water  from  the  four  reservoirs  W{i«  the  .odditi^ 
and  upwards  t^»  the  depth  at  St.  Paul,  cluring  the  dry  periods  of  those  yi 
ditional  depth  being  due  to  el<*vation  of  water  surface  as  well  as  Xa}  a^lditl 
(See  Apiiendix  AA,  Annual  Kepiui,  18S7.) 
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there  should  not  bo  sufficient  height  of  water  to  allow  the  4eave8  to 
pass,  we  have  the  conditions  of  the  old  bear  trap,  and  nothing  need  be 
done.  It  may,  however,  be  advisable  sometimes  to  raise  the  leaves 
artiUcially  and  assist  the  reversal  of  the  gate  thereby. 

Table  showing  cost  of  suhsistence  at  Sandy  Lake  Dam,  June  1,  1891,  to  April  30,  1892, 

inclusive. 


Articles. 


Apples,  evaporated poumls. 

AUiipice,  ground <1«» . 

Apncots do . 

Beef: 

Mesji do. 

Fresh <lo. 

Canned do . 

Bacon do. 

Beans: 

Navy do. 

Lima do. 

String do., 

Bakin;;  powder do. 

Batter do. 

Beets do . 

Crackers do . . 

Com: 

Canned do. 

Green i-ht  h  . , 

Starch poniidH. 

Cinnamon,  ground do. 

Cheese do.. 

Cloves do. . 

Coffee,  Arhiickle's do . . 

Carrents,  dried <lo. . 

Cranberries do.. 

Cabbage , do . , 

Citron ilo. , 

Codfish  i do. 

Eggs 1 dozen . , 

Extract : 

lA^inon quartH. . 

Vanilla - |»int«. . 

Flour: |iouiid.H. , 

(irahani  do. 

Buckwliciit d«».. 

Fish.  fn\sh do . . 

GiDgtT: 

(i round do. . 

Jamaica ouiicch . . 

Ham pounds . , 

Hominy do. . 

Hops do.. 

Kerosene  oil gnllon.s. . 

Lard INuinds.. 

Macaroni do . . 

Matches l><»xes . . 

Mackerel jiouudi*. , 

Meal: 

Cora do. . 

Oat do.. 

Milk,  condensed cins . . 

Milk. . .■ qujirtn. . 

Molasflcs ^hIIoum.. 

Mustard : 

ConinjfMi poll ndrt . . 

Fn'iuli do . . 

Nntniegs <Io.. 

Onions «lo.. 

Fotat4M>s do . . 

Primes do . 

Pork,  mess do. . 

Peaches,  canned do. 

Peas: 

CaLned do . 

Dried do. 

PicUoft gallons. 


Total 

quantity 

receivca, 

July  1, 

1891,  to 

May  1, 

1892. 


375 

3 

325 

1,800 

4.829 

308 

308 

1,265 

48 

312 

58J 

1, 903 

212 

356 

528 

284 

46 

10 

292 

5 

400 

15 

65 

2,645 

1 

338 

30 

9 
4 

8.  8.''.0 

275 

5fl 

196 

7 
34 

1,3084 
42 

244| 
739 
28 
600 
300 

260 

175 

122 

1,  220 

45 

14 

1 

3 

960 

14, 78:i 

350 

3,000 

621 

468 
75 

48 


Total 
cost. 


151.50 

.72 

47.51 

67.70 

29('>.  39 

29.35 

32.85 

40.74 
2.10 

14.78 

24.78 

375. 06 

2. 90 

24.92 

27.45 
2.18 
3.17 
2.65 

33.48 

1.57 

103. 36 

1.10 

4.6rt 

26.45 
.30 

24.17 
5.70 

12.80 

4.30 

212.  20 

6.00 

2.00 

13. 38 

1.81 

3. 15 

135. 91 

1.38 

.85 

.  26.  80 

57.39 

3. 54 

5.20 

33.75 


4.67 

6.45 

20.59 

61.  (K) 

18. 25 

4.28 

.2T 

2. 35 

17.00 

131.80 

30.  70 

IHO.  00 

39.44 

25.63 

1.95 

16.00 


Oaan- 

tity  on 

hand 

April 

30, 1892. 


57 

67 

180 


127 


5 
90 


120 
154 


13 

3 
15 

2i 
81 
10 


12 
6 


i 


750 
25 


50 

2 

2 
50 
25 

75* 
75 

4 

288 

50 

35 
25 
25 


15 

2* 


420 
13 

700 
27 

38 

14 

5 


Average 

ooBti>er 

ponnd, 

gallon, 

etc. 


$0. 138 
.24 
.157 

.038 
.061 
.005 
.107 

.032 
.044 
.047 
.  422 
.191 
.013 
.07 

.052 
.077 
.069 
.265 
.114 
.31 

.073 

.071 

.01 

.30 

.071 

.19 

1.422 
1.075 
.024 
.024 
.04 
.068 

.26 

.093 

.104 

.033 

.34 

.109 

.077 

.  126 

.0087 

.Hi 

.018 
.037 
.17 

.05 
.405 

.306 
.27 


Value. 


$7.87 

.60 

10.52 


6.64 

4.06 

"*2.'ii" 

17.19 

"8.46" 

8.00 

.90 
.80 
1.71 
.85 
20.41 
.73 


76 


Total 
quantity 

con- 
sumed. 


.85 
1.14 

2.84 

.  53 

18.00 

.60  i 


3.40  I 

i 

.52 ; 

.20 
5.20 

.82 ; 

.17  ' 
8.17  1 
5.77 

.50 
2.40 
5.62 

.63  ' 
.92 
4.20  ' 


6.07 


.783 

.39 

.0176 

l.(H? 

.019 

3.78 

.088 

1.14 

.06 

42.00 

.062 

1.67 

.055 

2.09 

.026 

.36 

.33i 

1.66 

318 

315 

1,620 

4,829 

308 

308 


1,138 

48 

312 

53| 

1, 772 

212 

236 

374 

284 

3;) 

7 
277 

2i 
389 
5 

65 

2, 645 

1 

326 

.24 

7 

7,800 

250 

50 

146 

5 

32 

1, 258i 

17 

2 

169^ 

054 

24 

312 

250 

225 
150 

97 
1,220 

30 

11* 

2J 

900 

14, 363 

337 

2, 300 

594 

430 
61 
43 


Cost. 


$43.63 

.12 

36.90 

60.86 

296. 39 

29.85 

32.85 

36.68 
2.10 

14.78 

22.67 

357.87 

2.90 

16. 52 

19.45 

2.18 

2.27 

1.8.5 

31.77 

.72 

82. 95 

.37 

4.  05 

26.40 

..30 

Z\.  Si 

4.56 

9.96 
3.77 
194. 20 
6.(K) 
2.00 
9.98 

1.29 

2.95 

130. 71 

.56 

.68 

18.63 

51.62 

3.04 

2.80 

28.13 

4.04 
5. 5:t 

16.  39 
61.  (H) 
12.18 

3.52 

.27 

1.96 

15.  94 

128.02 

29.56 

138. 00 

37.77 

23.54 

1.59 

14.34 


J 
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Table  thotcing  co8i  of  tmb^isUnce  at  Sandy  Lake  Dam^  e(c.— Continue^ 


Article*. 


Total 

qnantitv 

recfclvea, 

Jnlv  1, 

im,  to 

Marl, 

1802. 


re|»p«r: 

(•ntnnd poand». 

KtHl   do. 

RaiAins do . 

Kice do. 

S«lt: 

Table do 

CoDiincn barrels . 

8a1('rHtiia |MMmdM. 

t>ji;:i«.  ;j^ruuDd do.. 

i  Vimiiion do. . 

Castili* do . . 

(•mTnilato<l do.. 

Y.lU.w     <•  ' do.. 

S.niirp.  Woro^Htersbire qunrta . . 

Sirup ^ulloim . . 

T«-a,  Jafvin )>oniHl.<4 . . 

Tt»iuat<«'.H.  i*anm>d do. . 

Turuips do.. 

TapitH-a  do . . 

Yjn««j:ar   sallonn. . 

Yv;«*i  t-akea |»;M*kit^i;H. . 

>'ni-hi 


125 
275 

245 

2 

24 

3 

453 
13 

3,070 
1,160 

7* 

30 

221 

57« 

1,752 

6 

35 

39 


Total 
coat. 


Quaa 
tity  on 


Averaj^e 
coat  |ier 


AprU 
30,1888. 


17.08 

.76 

14.42 

1».04 

3.50 

3.85 

1.C7 

.90 

29.  «3 

1.85 

150.31 

53.13 

5.82 

10.50 

09.66 

19.00 

11.68 

.30 

7.24 

1.93 

60.60 


Total 2,810.84 


hand      pound. 


gallon, 
etc. 


54 


5 
64 

40 

2 
90 


$0.27 
.38 
.115 
.07 

.014 

1.925 

.07 

.30 

.065 

142 


ToUl  I 

Value.  *!"«»%   r^ 
mil.    I    '-«fc 


II.  4« 


.57 

4.48, 

.56 
.96 
.14 
.60 

5.85 


COft. 

BQm«d.; 


•  JT* 

502 

.0*9 

140 

.046 

.776 

7 

.35 

17 

.315 

24 

.033 

210 

.061 

.05 

7 

.207 

10 

.049 

"'1 

i 

24.60 
6.44 


2.45 

5.33 

.80 

1.28 


1.45 
.49 


m 
m 

1 
m 

13 

204 
1,W2 

e 

28 


•  I 


I5.« 

.74 

11 85 

11  SI 

194 

189 

1.8 

.» 

2178 
1.85 

125,71 
14  69 

5.« 

6tJ 

18. » 
19.  M 

.» 

in 
«9.eD 


'i7i.95  1'sata 


Cost  of  9uhsist*»iice  sapplics  piircha.sed  Jane  1,  1891,  to  Maj- 1,  1K92 $2,741.^ 

Freight  inj; e&.<» 

Total  co8t.  iiirluding  freighting 2,8X0.^ 

Lt'88  value  of  Kii|i|»Iii*H  on  band  April  30,  1892 271.^ 


Cost  of  supplies  consauied^  June  1, 1891,  to  May  1, 181)2 2,538. 


gd 


NumlxT  of  rations  consumed,  Jane  1,  1892,  to  May  1,  1><92. ., 
I'oet  of  eat'h  ration 


9,315-^ 

O-  - 

Amount  cxiHMHled  during  fiscal  year  ending?  JuueSO,  1892,  includi- 
outstaihliiiir  lialnlities,  $04,192.03. 

'I'lie  l)eiu^ti(*ial  effects  resulting  in  previous  years  from  the  operate 
of  tlie  completed  reservoirs  have  been  maintained. 

The  Board  of  Engineers,  in  their  report  dat^l  May  24, 1887,  a*^ 
l>rinte<l  on  pp.  1081-lt>98,  Annnal  Reiwrt  of  the  Chief  of  Engineers,  18^ 
express  this  opinion: 

As  far  down  a8  the  mouth  of  the  first  considenble  tribntary,  the  St.  Croix,  i0 
therefort'  not  unrea.<onablo  to  suppi^se  that  navigation  may  be  benefited  nearly^ 
pn>|H>rtit>n  to  the  eti'ect  upon  the  .St.  Panl  gauge,  •.  f.,  from  1  foot  to  18  Inehea  at  lotf 
water  stages. 

My  predcces.s<)r,  in  his  annual  reports  for  the  years  1887, 1888,  ar 
1881>,  has  stated: 

From  siit'li  observations  as  meaii.s  admitted  of  in  1885  and  1886.  and  stated  in 
n^port*  oi*  lUn*eni]>er  18,  issr».  ami  Novemlwr  5,  1886,  both  of  which  are  here  resp^ 
fuUv  ret'eniMl  to.  it  appean^l  that  when  the  river  stoml  at  2  feet  on  the  IJ.  S.  SigB 
S^'rvuv  irauiie  at  St.  i'aul.  the  eileet  «»f  every  lOOcnbic  feet  per  second  of  water  adZ- 
to  the  river  ami  {Steadily  maintained  Wiks  equivalent  to  increasing  the  depth -^ 
tenth  of  a  foot.     As  thf  river  rises  the  depth  effect  of  €»ach   100  cubic  feet  of  in — 
decreases  somewh:«t.     It  appears,  however,  from  examinations  in  188.>  and  1886, 
the  etloet  otiho  lil>eraT«il  water  fmm  the  four  reservoirs  was  the  addition  of  L 
jnul  upwards  t»»  the  d»>pili  at  St.  l\uii.  diiriug  the  dry  periods  of  those  years,  tlL^^ 
thtional  depth  h«'inv:  due  to  elevation  of  water  surface  aa  well  as  to a<lditionaI 
^Stt*  Ap^HMidix  AA,  Annual  Ifepori.  18s7.) 
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The  benefit  of  the  reservoir  volume  extended  over  some  425  [390]  miles  of  river  below 
Grand  Rapids,  the  rapids  being  388  [353]  miles,  by  river,  above  St.  Paul.  Of  the  425 
[390]  miles  200  [165]  are  navigated  by  steamers. 

Hie  increase  m  channel  depth  at  St.  Paul  due  to  the  release  of  the  stored-up  water 
undoubtedly  averaged  for  the  86  days  1  foot  to  1^  feet.  (See  Appendix  Z,  Annual 
Report,  1888.) 

The  increase  in  channel  depth  at  St.  Paul  due  to  the  reservoir  water  undoubtedly 
averaged  1  foot  during  the  low- water  season  of  1888.  (See  Appendix  B  B,  Annual 
Report,  1889.) 

The  effect  of  the  reservou's  on  the  navigable  depth  of  water  in  the 
channel  of  the  Mississippi  lliver  above  the  Falls  of  St.  Anthony  is  not 
as  conclnsively  shown  as  it  could  be.  A  series  of  hydrological  and 
meteorological  observations  on  the  Mississippi  and  the  principal  tribu- 
taries above  St.  Paul,  extending  over  a  period  of  several  years,  would 
furnish  information,  not  only  of  great  practical  value  in  the  operation 
of  the  reservoirs,  but  would  also  be  of  scientific  value  in  connection 
with  the  loss  of  river  water  by  evaporation  and  filtration,  and  in  the 
progression  (and  even  dispersion)  of  a  flood  wave.  A  commencement 
in  this  direction  has  been  made  by  the  provision  for  gaugings  at  or 
near  St.  Paul,  but  the  money  available  for  the  purpose  is  in^equate 
for  thorough  work,  and  is  only  applicable  near  St.  Paul.  It  is  esti- 
mated that  the  sum  of  $15,000  per  annam  can  be  profitably  expended  in 
hydrological  and  meteorological  investigations  during  a  period  of  4  years. 

The  sum  of  $31,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1894,  as  follows: 

Operation  and  maintenance  of  the  five  completed  reservoirs $16, 000 

Hydrological  and  meteorological  investigations 15, 000 

31,000 

For  commerce  benefited  by  the  reservoirs,  reference  must  be  made 
to  the  commercial  statistics  of  the  Mississippi  Eiver. 

For  valuable  assistance  in  work  upon  and  management  of  the  reser- 
voirs, I  am  greatly  indebted  to  Mr.  Archibald  Johnson,  assistant  en- 
gineer. 

Abstract  of  appropriations. 

By  act  approved  Jnne  14,  1880 $75,000 

By  act  approved  March  3, 1881 150,000 

By  act  passed  August  2,  1882 300,000 

By  act  approved  Jnly  5, 1884 60, 000 

By  act  approved  August  5,  1886 37, 500 

By  act  of  August  11, 1888 •. 12,000 

By  act  approved  September  19,  1890 80,000 

By  act  approved  July  13, 1892 60,000 

Total 774, 500 

Allotment  per  letter  from  Office  Chief  of  Engineers^ 

November9,  1881 '. $1,572.15 

January  20,  1882 176.00 

January  18,  1888 643.85 

May  11,  1888 8.60 

Expenses  of  commissioners  in  attemptedsettlement  of  awards  to  Indiaus.  333. 73 

Allotted  and  expended  by  officer  in  charge  for  meteorohigical  observa- 
tions, borings,  examinations,  etc.,  at  proposed  dam  .sites,  letter  from 

Office  of  Chief  of  Engineers,  May  27,  1881 7,500.00 

Expended  by  officer  in  charge  in  connection  with  the  building  and 
operating  of  five  reservoir  dams  to  June  30,  1892,  including  outstand- 
ing liabilities 673,807.90 

Total  allotted  and  expended   to  June  30,  1892,  including  out- 
standing liabilities  684,042.23 

Estimated  cost  of  the  system  (omitting  thut  of  lantl,  otc,  damages). ..   1, 809, 0K.3. 50 
Amounts  appropriated 774, 500. 00 

Kemaining  to  be  appropriated , 1,034,583.50 


f 
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J'.'.j  I.  :•'-':.  baur.*-*  nr.-Ti^n'!-i *l95,e90» 

J-.ji/e  ^  ,  l-^fJ.  »ci<-'-Di  ^x:--ii«i#-<i  dnnnj;  fi^al  year 56,908  67 

J.'-  I.  l^^:.  '^'.%n-^  ^r**-\i'^vAr*\ ^ 38,7181,51 

J *.j  L,  L'tC  «kV-iAi*«Ln 2  iiAi*;!. !:♦.-* --. 9,323.8i 

JsIt  L  l'^<r.  b^Iia<«^  av^iL»bl<? 30,457,^7 

L:it  at^pr»>frr.jt*<i  r>y  a<ri  approTtd  Jalv  13.  lx!^2 fiO,OOO.Or\ 


JUa»^-i  *T^li  .J*-  for  iiA*^al  T*-ar  en*! in g  June  30,  1K»3 90,457, TI 

f  >.T«^r.?    *-*?£:ftir»*'i    r*^/iir»-«i  f«>r  rr^p^lr- T ion  of  i»xi.«* ting  projtrrt 1? 034, 68$.  sjq 

,  .Vi.'   .'"\*t  <Aa  b^  pr^»r.tA:»2y  e^r»i4'i«»l  in  ti>*  nl  yrar  eudin^j^  June 

<       -     >*• 31,000.  <ft 

I  .-ii   fi.  :C'«;  r»  *•»'•  ''  .  A'.*^*-  w::h  nf«[riirfm*nt-'»of  .«>«  «.Huus  Jof  riverand 

^^     t-kr  •<■  *rto  ••!  i"****  Ai:*d  lv>7. 


A  0'-%r»EX«rD  HT*T»»KT  or  THE  RESFflVoiRS,  PROpOSFD  AND  BUILT,  AT  THE  R^^aD 
WATFE.-  ••r  THF  MI-M-s^MrPI  RIVEK  AXI»  TKIBUTARlt^,  WITH  A  BRIEF  RE6l'U^  qF 
THi   iti-»i.  LI*    IP   !•»    THt  CL«r?E   uF   TllIC  SEAJHjX   OF    1887. 

Th'^i^h  Th*"  proj^xt  d«>»^  not  app^^ar  to  hare  \teen  presented  aa  a  new  one,  the  'Gat 
re*^>r'i-«i  ivjVivri. »-  a^  to  the  po»*if»iiity  or  d«*fiirabilitr  of  the  formation  of  a  §eii^3«o/ 
r*-*»-nojr*  at  the  hr^'l  watr-r»  of  ih*-  Misciiissippi  River  is  fonnd  in  the  report  of  Cvto. 
\^  ^rrm  to  the  t  hi«rf  of  Kaffin»^r»,  V.  tj.  A.,  dated  Auga^t  21, 1868,  in  whidih^  in. 
tro-in^^«  th^  matter  aA  one  thatha^l  be^n  dij^cojssed  and  urged,  and  in  which  h&  rec. 
ATDnif-r.d.*  an  ap^»r*«T> nation  of  ^1<^IM•  for  a  survey  of  the  Mississippi  BiveraboT«  ^ 
k'^.l^  of  >t.  Anthony,  and  an  examination  of  the  lake  system  at  the  head  waten  of  t^ 
n^  «^r.  with  the  vi*-w  of  settling  th».*  que^^tion  as  to  the  possibility  of  flood  water  h^ 
inz  r^t^ixirtl  at  that  point  for  the  tjenedt  of  navigation  on  the  lower  liyer  at  Joi^ 

It  ^p]^ar^  that  at  the  time  of  G^n.  Warren*s  first  survey  of  the  Mississippi  fii>eg> 
in  W*^.  thf  Mmn*'ap«iItA  Water  Power  Company  were  trying  to  protect  the  FaUg  of 
M.  Artth'tuy  by  the  construction  of  an  apron,  but  the  high  water  of  ISSTnearljd^ 
HT**\tt\  xh*t  Work,  and  a  large  section  of  the  limirstone  l€>dge  was  anlMeqaently  cv . 
ri*-<i  aw.^y, 

TT>^  work  was  repaired  in  18^.  bnt  hi^h  water  a^ain  this  time,  aided  by  thetoo- 
n^-I  built  f*>r  the  fxt»^n»ion  of  the  water-power  facilities,  seriously  injured  the  vorks 
and  thrcatrnrd  the  entire  destruction  of  the  falls,  and  it  became  necessar}' to  do 
iwiin*'thiiii:.  )f  posi^ible.  to  reiluee  the  tloo<i  dincharges,  both  on  account  of  the  direct 
dantat^f-  indicted  by  the  doo^ls  and  the  prevention  of  the  continaanceof  the  protect- 
ive Wi»rks  to  completion. 

In  this  emergenoy  th«?  q«e<ition  of  the  retention  of  the  water  in  reservoirs  was lut- 
tirally  «rg»-d,  and  Gen.  Warren  being  still  in  charge  of  the  survey  of  the Miasiflappi 
Kiver  an  ap]>eal  was  made  to  him  for  aid  in  preserving  the  falls. 

Gen.  \\'arren  favored  an  examination  of  the  lakes,  as  previotisly  mentioned,  and 
as,  in  this  caiie,  the  retention  of  water  would  serve  the  purpose  of  both  parties,ho 
expre«M>eii  his  willingness  to  give  all  the  aid  he  could.  There  was,  however,  so 
money  available  to  make  the  preliminary  examination  that  was  necessary  beforetbe 
matter  could  be  presented  to  Congress  in  the  propter  shape. 

At  thi.s  point  in  the  proceedings  the  Water  Power  Company  volunteered  to  famiali 
the  necef^^ary  funds,  and  the  serWces  of  a  Mr.  Cook,  a  Minneapolis  engineer,  wetew- 
cured  for  the  work. 

Mr.  Cof>k's  examination  was  made  late  in  the  fall  of  1869,  was  simply  of  thcDA- 
ture  of  a  reconnoisnance  and  was  all  that  could  be  expected  under  the  ciiounutaoceB. 
He  reported  that  one  dam  at  Pokegama  Falls  with  a  rise  of  16  feet  would  flood  Leich 
Lake  and  Lake  Winnibigoshish  2  feet  each,  and  that  the  river  between  the  lakes  and 
Pokegama  Falls  would  be  raised,  on  an  average,  4  feet,  forming  a  flooded  area  of  523 
STiuare  miles,  capable  of  retaining  about  39,000,000,000  cubic  feet  of  water. 

Mr.  Cook  also  examined  Pine  Kiver  and  the  lakes  in  that  vicinity,  and  MilleLaca, 
a  very  large  sheet  of  water  in  Mille  Lacs  County;  in  the  former  he  reported  Uiat 
6,0(K>.<MK>,(XKJ  cubic  fe«-t  of  water  could  be  rotainea,  in  the  latter,  about  10,000,000,000 
in  all,  Pokegama,  Mille  Lacs,  and  Pine  River,  about  59,000,000,000  cubic  feet,saf- 

•  In  annual  report,  1891,  amount  nnexpende<l  July  1, 1891,  was  stated  as  180,027.11 
In  February,  l«Ji2,  the  amount  of  $15,663.17  was  transferred  back  to  the  appropriar 
^'uu  from  amouuts  t^et  v^hVOk^  Vq.\^'2.  iox  ^vj\xi^w\A  <^C  la^vtrarda  to  Indians. 
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ficient  to  furnisli  6,000  cubic  foet  pei  second  for  104  days^  enough,  he  estimated,  to 
add  2  feet  to  the  ordinary  low-water  stage  of  the  river  below  St.  Anthonys  Falls. 

The  estimated  cost  of  the  three  dams  was $114, 340 

Pokegama  Dam,  16-foot  rise,  built  of  stone 52,540 

Pine  River  Dam,  16-foot  rise,  built  of  timber 31,808 

Mille  Lacs,  built  of  timber 30,000 

It  may  be  mentioned  here  that  a  16-foot  dam  at  Pokegama  would  not  have  accom- 
plished what  was  claimed,  as  it  was  determined  by  the  survey  of  1874  that  Leech 
Lake  was  26.9  feet  and  Winibigoshish  24.1  feet  above  the  water  surface  at  Poke- 
gama, and  from  a  later  survey  it  was  estimated  that  a  24- foot  dam,  with  the.  neces- 
sary dikes,  although  it  would  not  back  the  water  up  into  either  lake  to  an  appre- 
ciable extent,  would  cost  about  $690,000,  and  a  30-foot  dam,  capable  of  raising  Leech 
Lake  3.1  feet,  and  Winibigoshish  6  feet,  would  cost  somewhere  in  the  vicinity  of 
$1,161,798,  leavinfi^nt  entirely  the  cost  of  damages  to  overflowed  lands.' 

The  reservoirs  SImed  by  this  latter  dam,  it  is  estimated,  would  have  been  capable 
of  retaining  71,000,000,000  cubic  feet  of  water,  ^rohably  a  very  large  underestimate. 
As  the  general  level  of  the  country  in  the  vicinity  of  Pokegama  is  considerably  less 
than  30  feet,  there  is  no  knowing  where  the  water  would  have  gone. 

By  the  way,  it  is  not  intended  that  this  should  be  understood  as  a  criticism  qn  Mr. 
Cook's  report.  The  fact  is  that  at  one  time  the  construction  of  a  dam  at  Pokegama  to 
retain  all  the  water  was  very  strongly  nrged  and  these  were  the  reasons  why  it  was 
noti  done. 

The  facts,  as  set  forth  by  Mr.  Cook,  were  so  favorable  that  Gen.  Warren,  in  his  re- 
port of  1869,  after  expatiating  on  the  possible  benefits  to  be  derived  from  the  reten- 
tion of  so  large  a  quantity  ofwater,  both  to  the  work  at  the  Falls  and  to  low-water 
navigation,  recommended  that  an  appropriation  be  made  for  a  thorough  survey. 
Five  years  later,  in  1874,  the  General  Government  having  in  the  mean  time  under- 
taken the  preservation  of  the  Falls  for  the  benefit  of  navigation  on  the  river  above 
them,  an  appropriation  was  made  and  a  survey  ordered. 

Col.  F.  W.  Farqnhar  was  in  charge  of  the  work  of  this  district  at  that  time,  and 
the  survey  was  made  under  his  direction.  The  area  examined  was  very  extensive, 
taking  in  the  main  portion  of  the  watershed  of  the  Mississippi  River  from  Aitkin  to 
Cass  Lake,  Pine  River,  Gull  River,  and  Mille  Lacs. 

The  work  at  the  tnree  latter  consisted  mainly  in  examinations  to  determine  if 
suitable  dam  sites  were  obtainable,  as  the  existing  Government  surveys  supplied 
sufficient  data  to  determine  the  extent  of  the  watersheds  and  the  area  of  the  lakes 
suitable  for  reservoirs. 

On  the  Mississippi  River  the  area  that  required  actual  surveys  was  very  large, 
including  Leech  Lake,  Cass  Lake,  Lake  Winibigoshish,  Mud  Lake,  Pokegama 
Lake,  and  some  300  miles  of  river.  Some  portions  had  been  covered  by  the  Govern* 
ment  surveys,  but  there  were  large  areas  in  which  even  this  aid  to  the  work  was 
la^^king. 

The  examination  was  commenced  early  in  July  and  completed  about  the  1st  of 
November,  short  four  months.  During  that  time  the  areas  of  the  lakes  and  rivers 
and  probable  flowage  lines  were  determined,  suitable  sites  for  dams  selected  and 
examined,  and  lines  of  levels  were  run  connecting  the  entire  system,  giving  the  ele- 
vation of  the  lakes  and  the  slopes  of  the  rivers.  Numerous  gaugings  were  also  made 
to  determine,  as  far  as  possible,  the  probable  discharj^e  ofthe  streams.  The  force 
employed  consisted  of  7  engineers  and  about  50  men,  divided  into  three  parties. 

The  result  of  this  survey  was  a  favorable  report  from  Col.  Farquhar,  in  which  he 
stated  that  seven  suitable  sites  for  reservoir  dams  had  been  found,  capable  of  retain- 
ing about  95,500,000,000  cubic  feet  of  water,  a  result  somewhat  dinercnt  in  detail 
from  the  first  report,  though  with  the  exception  of  the  estimated  cost  still  more 
favorable. 

The  seven  proposed  reservoirs  were,  in  detail,  as  follows : 


Location. 


Leeoh  I<ake 

Lake  Winibigoshish 

Mod  Lake 

Vermilion  River 

Pokecnma  Falls 

GnU  River 

Pine  River 

MlUeLace 


Total 


Height 

of  pi-o- 

posed 

dam. 


Feet. 


4 

14 

6 

10 

7 

12 
24 
i3 


Length 
of  (lain. 


Feet, 

4,000 
1,000 
600 
8S0 
400 
442 
592 
600 


Area  of 
water- 
shed. 


8q.  milet. 
1,001 
1,892 
161 
432 
170 
272 
551 
444 


l*robahIe 
capacily 
(in  bill- 
ions.) 


Estimated 
cost. 


»H 


♦177, 556 
59.970 
31,737 
56,245 
75,334 
25,786 
32,386 
29,537 


488,551 
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With  the  KfirY«y  of  1874,  and  the  snbMqiient  report,  operations  were  nispttdfli 
and  nothing:  further  was  done  nntil,1878. 

It  may  be  mrntioned  here  that  four  of  the  propoeed  dams  will  prohahlj  Berer  be 
huilt.  Thoee  at  Mud  Lake  and  Vermilion  River,  it  was  aiterwardu  detemined, 
could  be  diapensetl  with  by  raising  the  dam  at  Pokegama  FaUs,  and  holding  (be 
water  at  that  point. 

The  proposed  dam  at  Goll  River  will  probabl3'be  abandoned  on  aeconntof  theex< 
c^'ttAive  damages  asked  for  overflowed  lands.  At  Mille  Lacs  the  area  of  the  waiet- 
Fhed  is  Bo  small,  in  proportion  to  the  area  of  the  lake,  that  the  coneludoD  was 
reached  that  a  head  sufficient  to  produce  a  good  discharge  could  not  be  obtaioed. 

In  July.  1878,  Col.  Far(|uhar  was  succeeded  by  Maj.- Charles  J.  Allen,  sad  sUoat 
the  name  time  an  appropriation  was  made  for  continuing  the  surreys. 

In  a4lditi(m  to  tne  completion  of  the  work  on  the  upper  Mississippi  River,  the 
waU'FHhed  g)f  a  cou.tiderable  portion  of  Wisconsin  was  that  year  included  in  tlie 
examination,  embracing  allot  the  important  streams  dischargug  into  thelfiBtis- 
sippi  River  above  I^ke  Pepin,  the  St.  Croix,  Chippewa,  and  WMconain  riven  and 
their  numerons  tributaries. 

The  work  on  the  upper  Mississippi  River  in  1878  consisted  mainly  in  the  lurrey 
of  the  propoae<l  dam  Hites,  going  more  into  detail  than  was  possible  in  1874,  vith 
borffid:^  at  the  proposed  sitesi  gaugmg8  to  determine  high  and  low  water  dischargoi, 
and  o)>?iervations  on  lo<;al  precipitotion  and  evaporation. 

In  Wisconsin  the  work  was  of  about  the  same  character  as  that  on  the  Miaaisrippi 
in  1K74.  the  examination  of  localities  favorable  for  the  retention  of  water  and  ntes 
for  dams.  etc. 

The  examination  in  Wisconsin  was  continued  to  completion  in  1879,  with  the  »< 
suit  of  the  selection  of  thirty-four  favorable  sites  for  reservoirs  and  dams. 

Com] tared  with  the  proposed  reservoirs  on  the  Mississippi  Slver,  those  proposed 
on  the  Wisconsin  River  were  comparatively  small,  there  being  only  two  thateonld 
retain  7.(XX>,()iA^U)0  cubic  feet  of  water;  the  remainder  ranging  from  400,000,000 
ruliio  feet  upward.  The  total  capacity  was,  however,  about  79,000,000,000  cobie 
feet,  only  about  15,000,000,000  less  than  the  quantity  claimed  for  the  Miaaiaiippi 
KivtT  sy»t«*m. 

The  proposed  reiservoirs  in  Wisconsin  were  distributed  as  follows: 

On  the  St.  Croix  and  tributaries,  fourteen,  capable  of  retaining  34,000,000,060 
cubic  feet,  with  a  watershed  of  5,012  square  miles.  The  total  supply  from  tlie 
watershed  was  estimated  at  98,000,000,000  cubic  feet.  There  would,  therefoiey  hare 
l»e»-u  a  surplus  on  the  St.  Croix  of  about  65,000,000,000  cubic  feet. 

I  hr  3^4.(NKMiiM).(N«).  that  could  have  been  retained,  would  have  furnished 4,415 cobie 
feet  of  water  ]>er  se<»ond  for  ninety  days. 

The  cost  of  the  fourteen  dams  was  estimated  at  $385,720. 

The  rainfall  of  the  St.  Croix  basin  averaged  about  25  inches,  of  which  0.7of  sfoot 
was  estiniateil  a^i  available. 

C>n  the  C  hippewa  River  and  tributaries  twelve  dam  sites  were  located,  capable  of 
retaining  ahoiit  25.250,000.(X¥)  cubic  feet,  sufficient  to  fnmish  3,246  cubic  feet  per 
second  tor  ninety  days.  The  watershed  contained  5,513  square  miles  with  the  aver- 
age rain  mil  at  SO  inches,  of  which  one-third  was  estimated  as  available.  The  total 
supply  from  the  Chippewa  Basin  would  have  been  about  127, 333,333,333^  cubic  feet, 
leavnii:  a  surjdus  over  the  capacity  of  the  proposed  reservoirs  of  about  102,000,000,000 
cuhic  Aet.     ll>ti  mated  cost  of  the'  dams  on  the  Chippewa  and  tributaries,  $325,590. 

On  the  Wisconsin  Hiver  eight  favorable  dam  sites  were  located,  capable  of  letain- 
ing  1H.>  «'.<  M^.C)Oi»  cubic  feet  of  water,  sufficient  to  ftunish  2,488  cubic  feet  per  second 
for  ninety  days. 

Krom  the  watershed  of  1,410  square  miles  the  total  supply  from  one-third  of  a  90- 
inch  niinfall  was  estimate<l  at  about  32,000,000,000  cubic  feet,  sufficient  to  fill  tba 
proposetl  reservoirs  and  leave  a  surplus  of  12,000,000,000  cubic  feet.  The  coat  of  the 
eiiilit  d.ims  on  the  Wisconsin  River  was  estimated  at  $170,978. 

The  eombined  n'sults  of  the  construction  of  the  thirty-four  dams  in  Wisconsin 
would  have  been  the  retention,  during  average  years,  of  about  TO,OOO,O00,000 cnblc 
fe«a  of  water.  suOicient  to  furnish  10,149  cubic  feet  per  second  for  ninety  days,  at  an 
estimated  cost  ott.>.*«l\L'ii8. 

The<9e  dams,  if  built,  would  probably  hare  been  constructed  of  wood  and  eartb, 
something  at>er  the  plan  of  Winnibigoshish,  as  described  further  on. 

The  lenirths  of  the  proposed  flams  varied  from  75  feet  to  2,500  feet,  the  heights  from 
6  feet  to  41  feet.  In  .some  cases,  in  addition  to  the  dams  proper,  extenaive  dikes 
would  have  In^en  rei^nired  to  hold  the  water. 

Snne  further  examinations  were  made  in  1880-'81,  including  Anal  surveys  of  tii« 
pn^poMHl  (»ull  Lake  and  Tine  River  rei«ervoirs.  a  rcsurvey  of  the  Pokegama  ootmtry 
for  a  'i4-ftx»t  and  AVftwt  dam.  previously  mentioned,  and  in  Wisconsin  examination* 
Were  matle  at  a  nunil»er  of  points,  including  Rock  River,  tiie  Horicon  Marshes,  et<. 
The  examinations  of  1874  and  1^78,  in  Minnesota,  and  1878  and  1879,  in  WisconaiB,  had, 
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however,  pretty  well  covered  the  grounil,  and  no  other  reservoir  sites  were  found  that 
were  worth  considering. 

In  addition  to  the  operations  bo  far  outlined,  aa  the  investigations  were  continued, 
meteorological  and  hydrological  data  were  rec]^uired,  so  that  reasonably  fair  estimates 
might  be  made  as  to  the  capacity  of  the  reservoirs  required  to  hold  the  snrplus  water, 
or,  in  other  words,  how  much  surplus  water  there  would  i)robably  be  to  nold. 

By  the  term  ''surplus  water"  was  meant  the  excess  over  and  above  the  moan  low, 
water  discharge,  for  in  no  case  was  it  considered  expedient  to  calculate  on  retaining 
any  more  than  the  excess  or  flood  discharge. 

Fortunately  it  had  been  the  custom  at  military  posts  in  thiA  section  of  the  country 
to  measure  and  record  the  rainfall,  and  all  this  information,  which  was  easily  ob- 
tained, was  very  valuable  in  arriving  at  the  average  precipitation. 

At  Fort  Snelling  the  record  had  been  kept  from  1837  to  1877 ;  at  Fort  Ripley,  from 
1860  to  1876;  at  Fort  Ridgely,  from  1855  to  18&A;  at  Fort  Pembina,  from  1872  to  1877; 
at  Fort  Abercrombie,  from  1861  to  1872 ;  at  Fort  Winnebago,  from  1837  to  1843 ;  and  at 
Fort  Howard,  from  1836  to  1851.  Records  had  also  been  kept  at  St.  Paul  from  1872 
to  1878  and  at  Dulath  from  1873  to  1877. 

All  of  these  points  were  quite  favorably  located  for  the  section  of  country  under 
examination,  so  that,  to  start  with,  a  very  fair  idea  uf  the  average  precipitation  was 
obtainable.  No  attention,  however,  worth  nlentioning  had  been  paid. to  evapora- 
tion or  loss  by  absorption  into  the  soil,  and  the  proportion  of  the  rainfall  that 
reached  the  sfreams  was  at  that  time  in  this  section  of  the  country  an  unknown 
quantity. 

Naturally,  during  the  surveys  the  quantity  of  water  moving  was  measured  as 
often  as  possible,  but  the  periods  were  short  and  a  few  gaugings  did  not  go  far  to- 
ward determining  the  ran^e  of  the  streams. 

Commencing  with  1878,  instruments  were  furnished  survey  parties  for  measuring 
rainfall  and  evaporation,  and  regular  stations  were  established  as  near  the  proposed 
reservoirs  as  possible,  for  the  same  puroose — at  Red  Lake,  Leech  Lake,  white 
Earth,  Wansau,  Crow  Wing,  and  Taylors  Falls. 

At  Crow  Wing,  on  the  Mississippi  River,  and  at  Taylors  Falls,  on  the  St.  Croix, 
regular  gauging  stations  for  the  purpose  of  taking  daily  measurements  were  estab- 
lished. At  Crow  Wing  separate  gaugings  were  made  of  the  Mississippi  and  Crow 
Wing  rivers;  at  Taylors  Falls,  of  the  St.  Croix  only.  These  measurements  were  con- 
tinned  for  just  one  year — October,  1881,  to  November,  1882. 

The  basin  of  the  Mississippi  River  above  Crow  Wing  contained  7,283  square  miles. 
The  measurements  showed  that  151,644,239,424  cubic  feet  of  water  passed  Crow  Wing 
during  the  year,  an  average  discharge  of  4,791  cubic  feet  per  second. 

The  minimum  discharge  was  1,905  cubic  feet  per  second,  on  February  25,  18^;  the 
maximum  10,837  cubic  feet  per  second,  on  May  23,  1882. 

The  average  rainfall  at  tire  four  stations  nearest  to  the  basin,  Moorhead,  Leech 
Lake,  Dulutn,  and  Crow  Wing,  was  32.65  inches.  The  measured  discharge  as  given 
showed  that  about  9  inches  of  the  rainfall  (a  little  less  than  one-third  of  the  total 
precipitation)  reached  the  river  that  year.  Incidentally  it  should  be  mentioned 
that  1881  and  1882  were  years  of  unusually  large  precipitation.  There  were  floods 
on  the  lower  river  both  years. 

The  basin  of  the  Upper  Mississippi  River  is  generally  sandy,  with  large  marsh  and 
lake  areas.  Clay,  when  found,  is  at  considerable  depths,  and  there  is  but  little 
rock  in  place. 

The  slope  of  the  Upper  Mississippi  River  averages  about  0.49  of  a  foot  per  mile. 

The  Crow  Wing  basin  contained  about  3,576  square  miles.  The  observed  rainfall 
at  three  stations,  Moorhead,  Leech  Lake,  and  Crow  Wing,  averaged  30.85  inches. 

The  measured  discharge  for  the  year  was  101,641,592,418  cubic  feet,  an  average 
of  3,200  cubic  feet  per  second.  Maximum  discharge,  10,160  cubic  feet  per  second, 
Hay  18 :  minimum  discharge,  891  cubic  feet  per  second,  February  23,  1882. 

llie  discharge  in  this  case  showed  that  a  little  over  12  inches,  about  40  per  cent  of 
the  rainfall,  reached  the  river. 

The  basin  of  the  Crow  Wing  has  more  clay  and  less  sand  than  that  of  the  Missis- 
sippi River  and  the  lake  and  marsh  areas  arc  less  extensive.  The  slope  of  the  Crow 
Wing  averages  1.25  feet  per  mile. 

The  basin  of  the  St.  Croix  River  contains  5,950  square  miles.  The  measured 
rainfall  at  two  stations,  Duluth  and  Taylors  Falls,  averaged  32.58  inches.  The  meas- 
ured discharge  during  the  year  was  224,918,931,168  cubic  feet,  showing  that  nearly 
60  per  cent  reached  the  river. 

'file  maximum  discharge  was  35,775  cubic  feet  ])cr  second.  May  13,  1882;  the  mini- 
mum 2,528  cubic  feet  per  second,  January  25,  1882;  the  average  for  the  year,  7,100 
cubic  feet  per  second. 

In  the  basin  of  the  St.  Croix  there  are  large  areas  of  rock  in  plaoe  on  the  upper 
tributaries,  and  there  are  also  extensive  marsh  areas.  Lower  down  there  are  large 
tracts  of  sandy  soil  of  considerable  depths  iu  some  places;  in  others  alluvial  soil 
with  olay  subsoil. 
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T)ic  blt»]w^  of  the  St.  Croix  River  averages  aboat3.33  feet  per  mile. 
1he>  cri'iionil  oharactcri^tics  of  the  several  basins  under  examination  hare  bwn 
lut'iitiMiied  on  account  of  the  considerable  difference  in  the  observed  resnlU. 

Pri'T  to  these  invest ijB^t ions  it  had  been  assomed  that  one-third  or  more,  likely 
nTu>'f«iurtb.  of  the  rainfall  conld  be  e.sti mated  as  available.  In  this  case  tlie  &eta 
]it>'\>Hl  to  be  more  favorable  than  the  original  estimates. 

Tb»-  reMults  obtained  are  not,  however,  in  any  way  remarkable.  Similar  observa- 
xuma  h\  other  h>calitie8,  mostly  in  the  eastern  States,  go  to  show  that  all  the  wa,^ 
fr«mi  'Jo  to  75  p4*r  cent  of  the  rainfall  reachet^  the  streams. 

Lon sr-conti  11  u*m1  observations  also  prove  that  there  are  considerable  variations  ixi 
the  same  localities,  niuler  ditlereiit  conditions.     As  a  rule,  the  smaller  the  predplt^i- 
th»n  the  smaller  the  perr«»ntaffe  that  rea4*hes  the  streams.     On  the  other  Dfi^d,t:li^ 
•^  rear  IT  the  slope  of  a  river  the  greater  the  percentage  of  the  precipitation  tlt^-^ 
rt- -i*  h«'<  it. 

A-  tti  th»-  hvss  from  evaporation  in  open  reseri'oirs,  the  results  of  the  invegtigati*^^^^ 
ill  fit. it  ijirertion  proved  that  in  this  section  of  the  country  there  was  an  average  V^^^ 
ot"  Wm.ui  on»>-t«^ntii  of  an  inch  per  day  during  the  nix  warmer  mouths,  and  very  e^^^ 
!n«i«r:il»l>  It'**  *ltirini(  the  reuiaiuing  six  months,  the  total  loss  being  probably  ftlit^s  ^ 
b»«  than  the  averaiit*  rainfall  on  the  area  exposed — about  27  inches.  ^ 

A-  lite  tx(KrM*d  areas  of  the  reservoirs  and  the  discharging  river  are,  in  every  e^^^^ 
\*r\  !»i.i  ill  in  ]»ropiirtion  to  the  areas  of  the  watersheds,  this  loss  was  considerft^^^"' 
•  lit  a  MTV  sniriU  figure  in  the  calculations.    It  was  simply  assumed  that  the  raJixJ^!? 
an* I  e^  aiMira:  ion  on  the  exposed  water  surfaces  were  equal.  — **^fcXj 

.Iiine  14.  ix^O.  an  appr<»priati«m  of  .175,000  was  made  for  the  construction  of  an  '^^. 
ptTMiieutal  dam"  at  Lake  Winnibigoshish.    It  was,  however,  over  a  year  later  j^T 
i'fi •iiiImt.  iN^l.  before  the  work  was  actually  commenced.  '  ^^ 

In  xh^  meantime,  among  other  preparatory  arrangements,  a  plan  was  pre])^;^^ 
whi«-h  vra^  liulmuTted  to  a  Board  of  Engineers  appointed  by  the  Chief  of  Engioeer^TB 
tor  that  ]nir]H>s4«. 

Th**  pl:in  as  adopted,  and  after  which  the  dam  waa  finally  built,  was  substsntJaU.^^' 

a.«  tMllo\v«,: 

The  ImmIv  of  the  dam  consists  of  an  earth  embankment  10  feet  wide  on  top,20fo^sF^ 
hiich  aboxe  low  water,  with  a  slope  of  2  feet  to  1  foot  in  both  back  and  £»c«.  Tfc^r^ 
»iop«»*  and  top  are  covered  with  a. layer  of  clay  2  feet  thick,  protected  on  the  ftoei 
t*»p  by  a  layer  of  stone  IS  inches  thick.     On  the  back  the  layer  of  clay  is  ooTer 
with  a  heavy  sod.  pro  tee  ted  as  far  up  as  it  is  liable  to  be  affect-edby  backwater, 
a  layer  of  nmne  as  on  the  face. 

A  rt?ut«T  core  of  puddled  cla}',  5  feet  thick  at  the  bottom,  extends  the  follleoj^ 
of  the  embankment  and  there  is  a  timber  diaphragm  running  through  the  center < 
the  jnid«lle  wall. 

lit-tore  the  euibankment  was  built  the  area  to  be  oc<!npied  was  inclosed  by  sbee^' 
piling,  and  the  surface  material,  mostly  muck,  was  removed  to  a  depth  of  about 
fe»  t.  <  ►n  conipletirm  of  the  work  these  rows  of  sheet-piling  were  left  in  place  aii 
a<i.iitional  proteetion  to  the  bank.  The  portion  of  the  dam  occupied  by  theslmc 
is  roniiMkS4'd  of  erib  work,  tilled  withstone,  supported  at  each  end  by  crib  abntmei 
al-o  tilleil  with  stone. 

1  h'-re  are  twenty  dincharge  sluices  5  feet  square  and  one  6-foot  log  sluice, 
lo'j  >l;:t« f  e\t«'n«ls  to  the  top  of  the  dam,  and  is  provided  wit^  an  adjustable  bott« 
tliat  can  he  r.ii--»-d  or  lower.-d  to  suit  the  stage  of  water  in  the  reservoir. 

hflow  the  sluices,  between  the  downstream  extensions  of  the  abutments,  therfr 
an  apron  12i)  feet  Ion?;  a  wall  of  cribwork  across  the  lower  end  forms  ^e vlial^ 
into  a  hii;  swanh  banin,  for  the  purpose  of  breaking  up  the  destructive  force  of 
water  l»elow  the  dam. 


The  timlM*r  portion  of  the  dam  is  supported  on  piles.    There  are  five  rows  of  ah^^e^ 
piling  under  this  part  of  the  work,  three  under  the  main  wall  and  abutmente,  aasd 
two  at  the  extremities  of  the  aprons.    There  is  a  short  apron  extending  to  the  end 
of  the  abutnu*nt<«  above  the  bin  ices, 

Tlie  sluieeH  are  operai*^!  by  timber  gates  working  in  grooves,  controlled  by  hoisting 
machines  on  ttip  of  the  wall  over  each  gat«. 

The  work  on  this  dam  was  commenced  in  the  latter  p&rt  of  December,  thon^laa 
party  was  started  out  a  mouth  earlier  for  the  purpose  of  repairing  the  existing rvsaids 
and  bridires  and  swamping  new  roads. 

The  work  daring  the  winter  consisted  in  getting  supplies  of  all  kinds,  incla4-i3| 
subsistence,  tools,  machinery,  etc.,  to  the  works.    Nearly  a  year's  supply  waa ne<^^*- 
sary,  aj<  the  roads  were  impracticable  except  during  the  winter,  building  quarfc^ 
and  ;4:ettiujj  out  lofjs  for  the  lumber  reouired  in  the  dam.     One  million  five  htm*-^** 
and  ninety-one  thousand  feet,  B.  M.,  of  logs,  and  1,300  piles  were  cut  and  banked  c^^^' 
injr  the  winter. 

The  loirs  were  t«wed  to  dam  site  as  soon  as  the  lake  opened,  and  were  sawed 


lumber  by  the  sawmill  that  had  been  erected  for  the  purpose.    A  steamboat,  W  ^' 


APPENDIX  Z REPORT  OF  MAJOR  JONES.       1829 

above  Pokegama  Falls  the  preceding  year,  was  purchased  and  used  in  connection 
-with  the  lumbering  operations.  The  first  pile  was  driven  April  22,  1882.  The  dam 
was  completed  in  August,  1884'. 

Leech  liake  Dam  was  commenced  in  September,  1882.  The  preliminary  operations 
were  much  the  same  as  at  Wlnnibigoshish,  quarters  were  built,  logs  cut  and  banked^ 
piles  cut  and  hauled  to  the  work,  etc. 

This  diun  is  3^600  feet  long,  2,600  feet  of  embankment,  and  1,000  feet  of  timber  dam 
on  pile  foundation.  The  timber  portion  of  the  dam  is  simply  a  row  of  o^ien  sluices. 
The  walls  are  of  12-inch  by  12-iuch  timbers.  The  sluices  are  6  feet  wide  and  12  feet 
long,  open  at  the  top,  excepting  the  stringers  that  tie  the  walls  together  and  the  foot- 
way for  the  dam  tenders. 

The  discharge  is  controlled  by  stop  plank  working  in  grooves.  The  timber  portion 
of  the  dam  is  supported  by  three  rows  of  piles.  Leakage  under  the  dam  is  prevented 
by  two  rows  of  sneet  piling. 

The  embankment  is  formed  of  sand  and  gravel  covered  with  sod  and  faced  with 
stone.  « 

In  the  center  of  the  embankment  there  are  two  rows  of  sheet  piling  about  7  feet 
apart,  supported  by  capped  piles.  The  space  between  the  rows  of  siieot  piling  is 
filled  with  selected  material  found  in  the  locality,  a  mixture  of  clay  and  sand. 

The  bank  is  9  feet  wide  on  top,  slope  on  the  face  of  the  dam  2  to  1 ;  on  the  back 
11  to  1.  Top  of  bank  4  feet  above  flowage  line.  This  dam  will  raise  the  lake  6  feet 
n>ove  the  low- water  stage. 

Pokegama  Dam  was  commenced  in  June,  1883.  It  is  built  on  the  same  general 
plan  as  that  of  the  timber  portion  of  the  Winnibigoshish  Dam,  timber  cribs  filled 
with  stone,  with  the  exception  that,  there  being  rock  in  place  at  Pokegama,  the 
cribs  were  built  on  and  secured  to  the  rock^  concrete  being  used  to  fill  up  the  iiTeg- 
nlarities  and  bed  the  bottom  timbers.  Length  of  dam  380  feet,  width  26  feet. 
There  are  thirty  discharge  sluices  5  feet  by  4  feet,  and  an  8-foot  log  slnico. 

The  log  sluice  is  operated  by  a  Parker-Tain ter  gate,  the  discharge  sluices  by  ordi- 
nary timber  gates  working  in  vertical  grooves,  controlled  by  gearing  at  th^  top  of 
the  dam. 

Pokegama  Dam  was  completed  in  October,  1884. 

Pine  Mver  Dam. — The  construction  of  Pine  River  Dam  was  commenced  in  Febru- 
ary, 1884.  The  length  of  the  dam  is  1,500  feet;  235  feet  of  timber  cribs  filled  with 
stone,  and  1,265  feet  of  embankment. 

The  bank  has  a  diaphragm  of  timber  in  the  center  of  a  puddle  wall,  similar  to  that 
at  Winnibigoshish.  The  crib  work  is  supported  by  piles.  There  are  six  rows  of 
sheet  piling.  The  space  between  two  of  the  rows  of  sheet  piling  is  filled  with  pud- 
dled clay  capped  with  concrete.  The  spaces  under  the  floor  and  between  the  cap 
timbers  are  filled  with  mortar  cement,  injected. 

In  addition  to  the  dam  proper,  a  dike  167  feet  long  and  13  feet  high  was  built  at 
a  low  point  in  the  ridge  surrounding  one  of  the  main  lakes  in  the  reservoir.  The 
water  is  raised  17  feet  by  this  dam.  There  are  13  discharge  sluices  4  feet  by  4  feet 
and  one  10-foot  log  sluice.    The  latter  is  so  arranged  with  stop  plank,  working  in 

frooves,  that  the  logway  can  be  adapted  to  any  stage  of  water  in  the  reservoir.    The 
am  was  completed  November,  1886,  at  a  total  cost  of  $90,388.92.     The  completion  of 
the  Pine  River  Dam  brought  the  construction  operations  to  a  close. 

One  more  dam  is  contemplated  on  the  Mississippi  River  at  Sandy  Lake,  and  it  i6 
proposed  to  raise  Pokegama  Dam  2  feet.  The  proposed  change  at  Pokegama  will  so 
much  increase  the  capacity  of  that  reservoir  as  to  do  away  with  the  necessity  for  the 
proposed  dams  at  Mud  Lake  and  Vermilion. 

From  the  latest  revision  of  the  estimates,  the  four  dams  now  in  operation  are  capa- 
ble of  retaining  about  77,000,000,000  cubic  feet  of  water. 

Leech  Lake  Reservoir 22, 000, 000, 000 

Lake  Winnibigoshish  Reservoir 45,000,000,000 

Pokegama  Reservoir 3,000,000,000 

Pine  River  Reservoir 7,000,000,000 

I'otal 77,000,000,000 

safficient  to  furnish  about  10,000  cubic  feet  per  second  for  ninety  days. 

With  the  proposed  dam  at  Sandy  Lake  and  the  change  at  Pokegnma  the  capacity 
of  the  holding  grounds  will  be  increased  to  about  83,000,000,000  cubic  feet,  sufficient 
to  furnish  10,7(X)  cubic  feet  per  second  forninety  days. 

Of  coarse  it  would  probably  be  out  of  the  question,  under  any  circumstances,  to 
discharge  10,000  cubic  feet  or  more  per  second  from  the  reservoir  dams ;  the  quantity 
mentioned  is  merely  intended  to  give  an  idea  of  the  value  of  83,000,000,000  cubic  feet 
of  water  as  expressed  in  a  supply  for  a  given  period  of  time. 

The  conditions  thus  far  have  not  been  favorable  for  the  retention  of  very  large 
qoMntiUM  of  water.    Eighteen  hundred  and  eighty-two  was  the  last  high-water 
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year;  1883,  1884,  1885,  atul  1886  were  unusually  dry,  and  in  1887,  though  there  was 
about  the  average  rainfall,  the  entire  country  had-  become  so  thorout^hly  dried  out 
that  the  proportion  of  rainfall  that  reached  the  lakes  and  rivers  was  very  much  lea 
than  the  usual  supply.  The  two  main  reservoirs — ^Loech  Lake  and  I^ke  Winni- 
bigoshish — were  first  closed  for  the  retention  of  water  iu  the  spring  of  1884.  Thev 
have,  consequently,  had  the  full  benefit  of  the  drought.  From  other  caufles,  in  id- 
dition  to  the  dronght,  the  retention  of  large  quantities  of  water  has  to  an  extent 
been  interfered  with. 

In  the  original  calculations  on  the  amount  of  water  available  for  storage  puipoiM, 
as  previously  mentioned,  the  meau  discharge  of  the  streams  afifected  was  allowed 
for,  and  it  was  believed  that  such  quantity  would  be  sufficient  to  meet  all  require- 
ments except  at  such  times  as  it  would  be  necessary  to  perpiit  the  flow  of  water  for 
the  benefit  of  navigation.  Since  the  construction  of  the  dams  that  has  not,  bow- 
ever,  been  the  case,  or,  at  any  rate,  has  not  been  considered  so  by  those  interested 
in  various  enterprises  on  the  lakes  and  rivers  in  the  reservoir  country,  and  demands 
have  beea  made  from  every  side  for  more  water.  One  of  the  main  causes  of  lose  has 
been,  so  far,  the  water  required  to  sluice  logs  at  times  when  additional  water  was 
not  required  for  the  purposes  of  navigation. 

Another  has  been  tiie  construction  of  a  large  number  of  small  dams  on  the  minor 
tributaries  by  the  lumbermen.  None  of  these  dams  retain  any  very  large  quantity 
of  water,  but  in  the  aggregate  the  amount  is  sufficient  to  materially  affect  tne  main 
river,  and  the  consequence  is  that  more  water  from  the  reservoirs  is  required  to  keep 
up  the  meau  discharge.  Demands  have  also  been  made  by  the  millers  at  Minneapoui 
and  by  the  steamboat  men  on  the  upper  river  for  more  wat«r  for  their  interests.  Aa 
a  rule  they  did  not  get  it,  but  the  result  has  been,  more  wat«r  has  been  furnished 
than  was  originally  expected  would  be  necessary,  rather  than  involve  the  Goven- 
ment  in  endless  claims  for  damages. 

The  attention  of  the  General  Grovemment  has  been  called  to  this  feature  of  the 
case,  and  legislation  has  been  asked  for,  which  may  define  the  rights  of  all  parties, 
and  in  ^U  probability  the  entire  arrangement  will  soon  be  controlled  by  special 
laws.  • 

In  Wisconsin  the  lumbermen  were  at  first  v^y  enthusiastic  on  the  question  of 
Government  reservoirs;  but  of  late  years  they  have,  however,  obtained  control  of 
most  of  the  important  streams,  and  it  is  believed  that,  recognizing  the  fact  that 
their  interests  can  not  help  being  more  or  less  antagonized  by  t^e  retention  of  water 
for  the  benefit  of  navigation,  they  are  now  to  a  great  extent  opposed  to  their  con< 
struction.  In  all  probability  this  opposition  is  the  cause  of  the  work  not  having 
been  started  in  that  State. 

In  spite,  however,  of  the  somewhat  unfavorable  conditions  under  which  the  com- 
pleted reservoirs  have  so  far  been  operated,  the  results  have  been  very  encouraging, 
and  foreshadow  what  can  probably  be  done  under  reasonably  favorable  circtfm- 
stances.    As  previously  mentioned,  the  two  main  reservoirs — ^Leech  Lake  and  Lake 
Winnibigoshish — were  first  closed  for  the  retention  of  water  in  the  spring  of  1884, 
the  first  on  the  14th  of  March,  the  latter  on  the  3d.    Leech  Lake  Dam  was  kept 
closed,  or  rather  partially  closed,  until  about  the  middle  of  July.     During  th»t 
period  the  lake  was  raised  about  1.4  feet,  indicating  an  accumulation  of  aboat 
6,000,000,000  cubic  feet  of  water.    Commencing  on  the  19th  of  July,  a  steady  flow  of 
water  was  permitted  until  the  13th  of  October.    The  discharge*  in  July  waa  600 
cubic  feet  per  second.    From  the  1st  of  August  until  the  13th  of  October  the  aver- 
age discharge  was  about  500  cubic  feet  per  second.    The  ordinary  low-water  dis- 
charge of  Leech  Lake  is  loss  than  300  cubic  feet  per  second. 

Lake  Winnibigoshish  Reservoir  was  kept  closed  until  June  15.  The  lake  was 
raised  2.3  feet;  an  i^ccumulation  of  about  6,000,000,000  cubic  feet  of  water.  FroiB 
the  15th  of  June  until  the  20th  of  October  a  steady  discharge  was  permitted.  It 
June  and  July  the  discharge  averaged  1,000  cubic  feet  per  second;  in  August,  700 
cubic  feet  per  second;  in  ^ptember,  670  cubic  feet;  in  October,  until  the  dam  wai 
closed,  450  cubic  feet  per  second.  The  low-water  discharge  at  Lake  Winnibigoab- 
ish  is  about  450  cubic  feet  per  second. 

Briefly  summarized,  the  operation  of  the  dams  in  1884,  a  very  dry  year,  resolftrf 
in  the  accumulation  of  about  12,000,000,000  cubic  feet  of  water  during  an  average 
period  of  115  days.  Leech  Lake  127,  Winnibigoshish  104,  and  after  the  dams  were 
opened  the  furnishing  of  a  supply  for  at  least  one-half  the  period  of  discharge  w 
about  double  the  u.sual  supply  for  the  time  of  year.  The  first  year's  accumalatiw 
was  not  expoct'Od  to  amount  to  much.  A  considerable  quantity  of  water  waa  r^ 
leased  from  the  reservoirs  for  various  purposes  before  the  regular  discharge  wa» 
commenced,  and  as  Pokegama  Dam  was  still  unfinished;  no  attempt  was  made  to 
accumulate  or  to  discharge  auy  very  large  quantity  of  water  that  year. 

During  the  following  winter  all  of  the  dams  were  partially  closed,  only  sufficieDt 
water  being  allowed  to  pass  to  keep  up  the  usual  winter  discharge  at  Pokcgani*- 
between  400  and  500  cubic  feet  per  second.     When  navisration  onened  in  the  spring 
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of  1885  the  discharge  from  Pokegama  was  increased  to  about  1,000  cubic  feet  per 
second,  sufficient  for  the  purposes  of  navigation  on  the  upper  river,  no  water  at  that 
time  being  required  on  the  river  at  and  below  8t.  Paul;  and  as  most  of  this  1,000 
cubic  feet  per  second  came  irom  Pokegama  Reservoir,  a  considerable  quantity  of 
water  wsm  allowed  to  accumulate  in  the  upper  reservoirs. 

The  river  at  and  below  St.  Paul  in  the  early  summer  of  1885  was  at  a  very  low 
stafi^e,  and  it  was  concluded  to  make  an  exp^mental  discharge  from  the  reservoirs. 
This  was  expected  to  begin  early  in  July,  but  from  various  causes — amon^  others  the 
probable  diuinage  to  cerU^in  hay  lands  oelow  Pokegama,  which  seemed  likely  to  de- 
Yjslop  claims  for  damages — the  discharge  was  not  commenced  at  Pokegama  until  the 
15th  of  August.  < 

The  dams  at  Winnibigoshish  and  Leech  Lake  were,  however,  opened  about  the  1st 
of  August  to  permit  the  accumulation  of  a  considerable  quantity  of  water  in  the 
Pokegama  Reservoir  prior  to  the  proposed  discharge.  Up  to  that  time,  the  1st  of 
Auffost,  the  rise  in  Leech  Lake  Reservoir  had  been  about  3  feet,  indicating  an  accu- 
mulation of  about  15,000,000,000  cubic  feet  of  water;  and  in  Winnibigoshish  about 
7  feet,  an  accumulatioii  of  about  20,000,000,000  cubic  feet.  The  discharge  in  August 
from  Leech  Lake  averaged  1,200  cubic  feet  per  second ;  in  September,  1,0(^  cubic  feet ; 
in  October,  450  cubic  feet.  From  Winnibigoshish,  in  August,  the  discharge  averaged 
2,000  cubic  feet  per  second;  in  September,  1,800  cubic  feet;  in  October,  1,000  cubic 
feet.  The  greatest  quantity  of  water  passed  at  one  time  was  about  3,200  cubic  feet 
per  second  from,  the  Winnibigoshish  Reservoir  in  August. 

At  Pokegama,  the  distributing  reservoir,  up  to  the  15th  of  August,  the  discharge 
had  been  kept  up  to  about  1,000  cubic  feet  per  second.  On  that  date  the  water  from 
the  upper  dams  commenced  to  arrive  in  large  quantities,  and  the  discharge  was  rap- 
idly increased.  During  the  remaining  fifteen  days  of  August  the  average  was  about 
2,700  cubic  feet  per  second ;  in  September  the  average  was  about  3,000  cubic  feet ;  in 
October,  2,800  cubic  feet;  and  during  the  first  fifteen  days  of  November,  1,700  cubic 
feet,  per  second. 

The  greatest  discharge  was  3,200  cubic  feet  per  second  for  several  days  during  the 
latter  part  of  September.  After  the  15th  of  November  the  discharge  was  reduced  to 
the  usual  winter  supply  for  the  lower  river. 

In  1886  the  accumulation  of  water  in  Leech  Lake  was  aboift  15,000,000,000,  as  indi- 
cated by  a  rise  of  2.8  feet  up  to  the  1st  of  July.  The  discharge,  in  August,  was  about 
1,000  cubic  feet  per  second;  in  September,  750  cubic  feet;  and  in  October,  up  to  the 
15th,  about  700  cubic  feet  per  second.  , 

Large  quantities  of  water  had,  however,  been  drawn  from  the  lake  in  June  and 
July  prior  to  the  re^lar  discharge  that  was  commBuced  in  August  for  the  purpose 
of  keeping  up  a  navigable  stage  on  the  upper  river,  which  was  that  year  at  a  very 
low  staj^e. 

In  Winnibigoshish  the  accumulation  was  about  22,000,000,000  cubic  feet,  as  indi- 
cated by  a  rise  of  7^  feet  in  the  lake.  During  June  the  discharge  was  about  1,100 
crrbic  feet  per  second;  in  July  and  August,  about  2,000  cubic  &et;  in  September, 
1,600  cubic  feet,  and  in  October,  about  800  cubic  feet,  per  second.  By  tne  1st  of 
November  the  head  in  the  lake  had  been  reduced  about  6  feet. 

At  Pokegama,  the  discharge,  in  June,  averaged  about  1,800  cul>ic  feet  per  second; 
in  July,  IfWO  cubic  feet:  in  August,  2,200  cubic  feet;  in  September,  2,400  cubic  feet; 
in  October,  1,900  cubic  feet,  and  in  November,  1,200  cubic  feet  per  second. 

The  Pine  River  dam  having  been  completed  and  closed  in  the  spring  of  1886,  a  dis- 
charge from  that  reservoir  was  added  to  the  discharge  from  the  upper  reservoirs.  Up 
to  the  Ist  of  June  there  was  a  rise  in  the  reservoir  of  6^  feet.  During  the  month  of 
May,  there  was  a  discharge  of  600  cubic  feet  per  second;  in  June,  500  cubic  feet;  in 
July,  400  cubic  feet;  in  August,  250  cubic  feet;  in  September.  150  cubic  feet  per 
second.    The  low- water  discharge  of  Pine  River  is  about  150  cuoic  feet  per  second. 

In  1887  upto  the  1st  of  August,  there  was  an  accumulation  in  Leech  Lake  of  about 
10,000,000,000  cubic  feet.  This  water  was  let  out  as  follows:  In  August,  550  cubic 
feet  per  second;  in  September,  475  cubic  feet;  in  October,  425  ciibic  feet  per  second. 

At  Winnibigoshish  tne  accumulation  was  about  the  same — 10,000,000,000  cubic  feet. 
The  discharge,  in  August,  was  1,500  cubic  feet  per  second ;  in  September,  1,000  cubic 
feet ;  in  October,  800  cubic  feet  per  second. 

The  comparatively  small  accumulation  and  discharge  from  Leech  Lake  and  Win- 
nibigoshish was  caused  by  the  heavy  drafts  that  had  been  made  on  the  reservoirs 
during  the  months  preceding  those  above  mentioned,  mainly  to  keep  the  upper  river 
up  to  a  navigable  stage  and  to  an  extent  for  the  movement  and  sluicing  of  logs. 

At  Pokegama,  the  discharge  from  May  1  to  August  1  averaged  about  1,100  cubic 
feet  tier  second.  In  August,  1,875  cubic  feet;  in  September,  1,800  cubic  feet,  and  in 
Octooer,  1,500  cubic  feet  per  second. 

At  Pine  River  Reservoir  there  was  an  accumulation  of  about  2,500,000,000  cubic  feet, 
as  indicated  by  a  rise  of  7  feet.    During  the  last  ten  days  of  June  a  discharge  was 
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permitted  of  600  cubic  feet  per  second:  iu  July,  5^0 cubic  feet;  in  August,  558 cubic 
teet;  in  September,  363  cubic  feet,  and  in  October,  204  cubic  feet  per  second. 

The  foregoing  brings  the  operation  of  the  reservoirs  up  to  date.   I  have  gone  sooie- 
what  into  the  details  of  the  operations  at  each  reservoir,  to  show  when  and  where 
the  water  was  accumulated  and  how  it  was  disposed  of.    In  considering  the  resolu 
it  will  only  be  necessary  to  refer  to  the  discharges  from  Pokegama  and  ri&e  Rirer. 
Nuw,  as  to  what  has,  so  far,  been  accomplished  by  the  reservoirs. 
In  1885,  the  first  year  in  which  any 'considerable  discharge  was  made,  ^e  dis- 
charge from  Pokegama  during  the  lust  15  days  of  August  was  2,700  cubic  feet  per 
1  second;  in  Sept<^uiber,  30  days,  3,000  cubic  feet  per  second;  in  October,  31  daji, 

2,800  cubic  feet  per  second;  and  in  November,  30  days,  1,700  cubic  feet  persecoid. 
J  'J'he  mean  low-wat^r  discharge  of  the  Mississippi  River  at  Pokegama,  is  about  8o0 

r  cubic  feet  per  second,  as  determined  by  long-continued  obaervations  at  that  point 

k  This  quantity  was  all  that  could  reasonably  have  been  expected,  under  the  existing 

^  circumstances  of  rainfall,  etc.,  during  the  months  of  August,  September,  October, 

I  and  November.     It  is  reasonable  to  suppose,  therefore,  that  the  reservoirs  added  to 

t  the  low-water  discharge  of  the  river  during  the  last  15  days  of  August  l,8a0  cubic 

feet  per  second;  in  September, 2, 150  cubic  feet  per  second;  in  October  1,950 cubic 
feet  per  second;  in  November,  850  cubic  feet  per  second;  an  average  of  nearly  2,000 
eubic  feet  per  second  for  the  first  76  days,  or  an  average  of  1,775  cubic  feet  per 
second  for  the  entire  107  days. 

The  mean  low -water  discharge  at  St.  Paul  is  estimated  at  about  5,000  cubic  feet 
per  second.    Consequently  the  quantity  of  water  supplied  was  equal  to  40  per  cent  of 
the  low-water  discharge  at  8t.  Paul  for  the  first  76  days. 
f  In  1886  the  discharge  was  commenced  in  May  with  600  cubic  feet  per  second  from 

t  Pine  River  and  about  1,000  cubic  feet  per  second  from  Pokegama  j  in  June,  the  joint 

r  discharge  was  2,300  cubic  feet  per  second;  in  Jalyi  2,000  cubic  feet;  in  Angost, 

;  2,450  cubic  feet;  in  September,  2,550  cubic  feet;  in  October  1,900  cubia  feet,  and  in 

:  November,  1,200  cubic  feet  per  second  from  Pokegama  only. 

'  Figuring  on  the  basis  that  the  low-water  discharge  was  all  that  could  have  been 

*:  expected  but  for  the  reservoirs,  and  this  was  even  more  true,  if  possible,  in  1886  tban 

^  in  1885,  for  that  yea^tbe  precipitation  was  probably  less  than  any  year  since  18&1, 

the  phenomenally  low- water  year,  the  addition  to  the  supply  for  the  lower  river  was 
as  follows:  In  May,  450  cubic  feet  per  second  from  Pine  River  and  1.50  cubic  feet 
per  second  from  Pokegama;  in  June,  1,300  cubic  feet  per  second  from  the  two  reser* 
1  voirs;  in  July,  1,000  cubic  feet  per  second  from  the  two  reservoirs;  in  An^st,  1,450 

cubic  feet  per  second  from  the  two  reservoirs;  in  September,  1,550  cubic  feet  per 
second  from  Pokegama  only ;  in  October,  950  cubic  feet  per  second  from  Pokegama 
only;  in  November,  350  cubic  feet  per  second  from  Pokegjima  only;  an  average 8np- 
I  ply  over  and  above  the  mean  low-water  discharge  from  the  1st  of  June  to  the  latof 

November,  a  period  of  153  days,  of  1,255  cubic  feet  per  second,  just  about  one-quar- 
ter the  low-water  discharge  at  8t.  Paul. 
In  1887  operations  were  commenced  by  discharging  1,100  cubic  feet  per  second 
I  from  the  Pokegama  Reservoir  in  May.     In  June  the  discharge  from  Pokegama  wu 

\  lylOQ  cubic  feet  per  second  and  for  the  last  ten* days  of  the  month  600  cubic  feet  per 

I  second  from  Pine  River  Dam.     In  July  the  discharge  from  both  reservoirs  was  1,(30 

I  cubic  feet  per  second;  in  August,  2,433;  in  September,  2,163;  and  in  October,  1,700 

I  cubic  feet  per  second. 

i  I  Figuring  on  the  same  basis  as  in  1885  and  1886,  the  extra  supply  in  July  was  630 

\\  cubic  feet  per  second:  in  August,  1,433  cubic  feet;  in  September,  1,163  cubic  fieet, 

I J  and  in  October,  700  cubic  feet  per  second.     The  average  extra  supply  from  the  Istof 

if  Jnly  to  the  Ist  of  November,  123  days,  was  about  1,WK)  cubic  feet  per  second,  one- 

fifth  of  the  mean  low-water  discharge  at  St.  Paul. 

The  decreiwie  in  the  supply  from  40  per  cent  of  the  low-water  discharge  at  St.  Paul 
in  1885  to  20  per  rent  of  the  same  in  1887  was  in  part  caused  by  the  longer  period  of 
discharge,  but  mainly  by  the  continued  drought,  as  the  quantity  of  water  stored  in 
the  reservoirs  during  the  usual  high-water  period  steadilv  decreased.  The  effect  of 
the  rtow  of  water  from  the  reservoirs  during  the  several  discharges  was  noted  on 
gauges  established  at  various  points  on  the  river  below. 
I  At  the  time  of  tho  discharge  in  1885  all  of  the  tributary  streams  between  this  city 

and  Pokerjama  Falls  were  known  by  actual  measurements  and  observations  to  be 
st^jidily  falling,  and  the  river  at  St.  Paul  was  also  falling  at  the  rate  of  a  tenth  of  a 
foot  per  day.  The  fall  at  St.  Paul  continued  for  eight  days  after  the  discharge  at 
Pokegama  was  commenced,  showing  that  that  was  about  tiie  time  re<^uired  for  the 
water  to  pass  over  the  391  miles  between  this  city  and  the  main  distributing  dam. 
The  gauge  records  give  the  best  idea  of  the  progress  and  effect  of  the  discharge. 
From  the  observed  effect  at  St.  Paul  and  the  series  of  observations  made  at  the  time 
it  is  believed  that  the  discharge  of  that  year  added  at  least  1\  feet  to  the  stage  of 
water  at  St.  Paul.  During  the  time  of  discharge  there  were  no  rains  that  coald 
have  produced  any  material  effect  on  the  river. 
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The  conclusion  of  a  board  of  engineers  appointed  by  the  Chief  of  Engineers  was 
that  the  extra  2,000  cubic  feet  per  second  supplied  to  the  river  at  Pokegama  in  1885 
caused  an  increased  depth  at  St.  Paul  of  0.96  of  a  foot ;  at  Hastings,  27  miles  below, 
0.87  of  a  foot,  and  the  effect  of  the  discharge  praoticallj  ended  at  Winona,  125  miles 
Ijelow  St.  Paul,  with  a  rise  of  0.06  of  a  foot. 

This  report;,  it  is  believed,  was  a  very  conservative  one  and  did  not  give  the  reser- 
voir qnestion  the  benetits  of  anv  doubts  whatever.  As  for  loss  from  any  cause,  such 
as  evaporation  or  infiltration,  the  conclusion  of  the  board  was  that  such  loss  could 
not  exceed  5  per  cent  of  the  amount  furnished  at  Pokegama. 

As  a  result  of  a  series  of  observations  during  low  stages,  it  has  been  proved  that  an 
increase  of  100  cubic  feet  per  second  will  cause  a  rise  of  0.1  foot  at  St.*  Paul. 

It  is  unfortunate  for  the  reservoir  question  that  so  little  of  the  river  above  St.  Paul 
is  navigable,  for  on  that  portion,  naturally,  the  greatest  effect  of  the  water  from  the 
reservoirs  has  been  exhibited.  At  Grand  Rapids,  in  1885,  during  the  discharge  there 
-was  a  rise  of  5.2  feet,  and  at  Aitkin,  165  miles  below,  a  rise  of  3  feet  and  a  propor- 
tional rise  to  the  Falls  of  St.  Anthony.  This  effect,  as  may  be  noticed  on  the  gause 
sheet,  was  continued  during  the  entire  discharge.  Of  this  portion  of  the  river^  only 
165  miles  is  at  present  operated  on  by  steamboats,  and  consequently  the  resulting 
benefits  have  not  been  appreciated  to  the  full  extent. 

The  results  firom  the  reservoirs  may  not  seem  very  large,  but  when  it  is  considered 
that  what  has  been  done  has  been  acx^omplished  by  the  construction  of  only  four 
reservoir  dams,  and  that  storage  operations  have  so  far  been  carried  on  through  four 
years  of  unusually  low  water,  the  results  are  encouraging,  if  not  phenomenal. 

The  greatest  accumulation  at  any  one  time  was  about  35,000,000,000  cubic  feet  in 
1885 ;  with  that  accumulation  the  two  main  reservoirs  were  j  ust  about  half  full.  With 
the  reservoirs  full  (and  there  is  no  reason  to  suppose  but  that  they  can  be  easily 
filled  when  the  rainfall  gets  back  to  its-  normal  condition),  there  is  every  reason  to 
believe  that  everything  that  has  been  claimed  for  the  system,  as  far  as  built,  will  be 
realized.  v 

Bespectfully  submitted. 

R,  Davbnport, 
A$si$tant  U,  8.  Engineer. 

M^j.  W.  A.  JoxRS, 

Carpe  of  Engineers,  U.  8.  A, 
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IMPROVEMENT  OP  CHIPPEWA  RIVER,  INCLUDING  YELLOW  BANKS,  WIS- 
CONSIN. 

The  plan  for  improvement  of  the  Chippewa  Eiver  consists  in  revet- 
ment of  caving  bends  and  construction  of  dams  and  jetties  from  Eaa 
Claire  to  the  confluence  of  the  stream  with  the  Mississippi  River,  a  dis- 
tance of  57  miles,  to  confine  the  low- water  volume  to  a  channel  of  nearly 
uniform  width  and  depth.  The  general  plan  for  improvement  was 
adopted  in  1877,  and  the  work  has  been  carried  on  in  accordance  with 
it,  varying,  however,  more  or  less,  as  to  location  and  extent  of  dams, 
jetties,  etc. 

The  object  of  protection  of  the  Yellow  Banks  is  to  prevent  erosion  of 
the  high  sand  bluffs  or  banks  bordering  the  Chippewa  Eiver  at  a  num- 
ber of  points  below  Eau  Claire,  and  to  thereby  relieve  the  channels  of 
that  river  and  of  the  Mississippi  below  the  junction  of  the  two  streams 
from  the  masses  of  sand  contributed  by  those  banks.  The  plan  for  pro- 
tection consists  in  a  revetment  of  piling  and  fascines,  the  latter  to  be 
crowned  with  rock. 

The  examination  of  the  river  upon  which  the  plan  and  estimate  were 
based  was  made  in  1874.  *The  report,  dated  January  30, 1875,  of  this 
examination,  is  printed  in  Part  I,  Appendix  to  the  Annual  Eeport  of 
the  Chief  of  Eugineers,  pages  375-^380.    In  that  report  the  estimate  of 
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tb«nwt  or  impriivrtiiimii  iiiclmling  i>n>t«otinf 

Tbe  firtit  appro)>riuliuii  for  imimiviiig  the  CI 
m  ISTfi.  -Jtiil  iln-  lirflt  for  ]»'>>'*'Cli">»  "f  Uie  Yp 
1882.  Tbnw  wi-n-  n-gunl«i  a«  wriftralo  and 
•rtnf Congnwitif  Atigii!«i  11,  IH)^,  Ai)|irom-ia 
or  till!!  L'tiiiijica  a  itivt-r,  incluiliiig  Yfllnw  Bail 
MO.  ctiiiliiiiirnp  iiii[)n>vetuetit,  f  lU.lXK). 

Tin;  <'«tinm1<tl  (i)!*i,  iTi<-lii<liiig  lUl  vxiM^ndttai 
iDipruvimii'iit  cif  Iho  river,  a*t  revised  bv  my 
n>gut  l.Vi;{,l.J11.Aiiiniitl  Iteport  for  1888),  wi 
The  mwl  "f  |pniti'itiiig  the  YHIow  Bank&,  as  n 
In  liv'v'i  .-"■  )>.m:--  !li:"i.  AiH.n;i]  Tf.-imit  for 
•96.<w"i  .:\i\vl  ini 

Wat^i  ■■    ■  .      .■    ■  rl.if  crOft 

ri«T  w.i>  ci.lrv:lin:lj-  JitliiuU  at  that  sUigt%  OV 
river  joitiJDg  llif  M t]s«iiMi)>|ji  tlirou^li  a  numb' 
dent  dei'th.  Frvqui-nUy  the  depth  uf  watur  < 
of  the  rix'pr  na^  bat  10  ur  12  uiiheM. 

The  irork  of  improvement  to  June  311. 1891,  t 
ehftnne.l,  ^  fe«-l  in  depth,  over  the  b»r  at  the  ui 
lvri»l)y  increuseil  the  depth  over  the  Dursii 
I^IaDil,  Wiieontu  Islund.  sud  Flowerpot  Islan 
irnini;  n  ditfienlt  piece  of  river  at  the  MadiiM 
Clairv,  mid  the  stop^uige  of  a  daogoroiis  eat^l 
I  he  iniproven]eRl«  huve  bi'en  e«)niplet«d  thv 
nion*  in  depth.  The  ehannel  improvements  I 
of  10  cviit»  fWT  thousand  in  tbe  cont  of  raDDUtj 
Clnire  to  the  mouth  of  tbe  river. 

No  work  of  eonHf^juenie  has  been  done  at 
18S3.  At  that  time  revetments  of  the  bankB  li 
lulluwK : 

At  Wanbeek  Bank,  3,98«  feet  long,  protevtji 

At  lEum^'ys  Bunk,  4,<'M>0  feet  long,  pilea  al 
f«et  of  prote<'tioii  completed. 

At  Mary  Dean  Bank,  6,000  feet  long,  piles 
linear  feet  and  IStl  feet  of  the  protection  romp 

Total  expended  from  commencement  of  opor 
I8!)l,  tucluiting  outstanding  lifthilitfes,  f  ]^7,U 

Operatiitn*  during  the  pant  JUral  yeitr. — 0]>c 
liiHt  fait  niid  continued  until  March,  1SD:>.  A 
Out  off  was  built  to  protect  the  dam  at  that 
action  of  loose  logs. 

Plum  Island  Flats  dam  No.  3  (1,000  feet)  wa 
tioa  courses  of  bi-ush  and  stone  of  the  main  p 
Island  Flata  dam  No. :)  were  laid.  Soon  afte 
spring  higli  water  occurred,  and  the  river  has 
sijige,  so  that  the  effect  of  laot  winter's  work  o 
could  not  be  demonstrated ;  but  it  is  believed 
beneficial  to  navigiition  inlerests. 

IJiiring  the  year  two  bridges  spanning  the  ri 
attention.  The  lirst,  the  Ued  Cedar  Oroasit 
waukee  and  St.  Paul  Railway,  is  being  rebui 
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sired  to  make  certain  alterations,  which,  after  an  examination  and  report 
l)y  me,  were  approved  by  tiie  Secretary  of  War. 

The  second  was  the  highway  bridge  at  Diirand,  Wis.,  against  which 
complaints  had  been  made  at  various  times.  ^  Under  the  provision  Qf 
the  act  of  Congress  approved  September  19, 1800,  a  public  hearing  was 
^iven  in  the  matter,  and  the  Secretary  of  War  ordered  a  boom  to  be 
constructed  by  December  15, 1892,  to  Militate  the  passage  of  rafts. 

The  following  s^tement  shows  the  cost  of  work  during  the  past 
fear: 

Gt/neral  eirpen9e$. 

Core  of  property,  lepairs  to  boats,  mo ving  camp,  etc.,  snryey  at  Plnm  Is- 
land, saperintendence,  and  St.  rani  office  expenses $2, 520. 60 

Bheer  ooom  at  Dead  Lake  cut-off 675. 11 

Plnm  Island  Flats  Dam  No.  2 : 

Clearing  bar  of  loose  logs  and  cutting  ice  around  dam $35. 93 

858  corcUi  brush  in  place,  at  $1.97 1,696.92 

220.1  cords  stone  in  place,  at  $6.04 1,329.42 

585.5  cubic  yards  sand,  at  20i  cents ; :        173.95 

1,000  linear  feet  of  dam  complete,  at$3.24 : 3,236.22 

Plum  Island  Flats  Dam  No.  3: 

Piling 384.95 

Clearing  bar  of  loose  logs  and  cutting  ice  around  dam 50. 14 

220.69  cords  brush  in  place,  at  $1.94 427.37 

69^^  cords  stone  hi  place,  at$6.05 381.13 

486.11  cubic  yards  sand,  at  61i  cents 261>42 

600i  feet  of  foundation,  at  $3.01 1,605.01 

Materials  on  hand :  85  cords  brush,  at  $1.72^^ 146.55 

Bridges: 

Examination,  etc.,  of  Red  Cedar  Bridge 14. 08 

Examination,  etc.,  of  Dnrand  Bridge 69.55 

83.63 

Total  expenses  for  the  year 8,167.12 

Mr.  A.  O.  Powell,  assistant  engineer  on  this  improvement,  has  ex- 
hibited faithfillness  and  zeal  in  carrying  ont  the  work  intrusted  to  him. 

Expenses  daring  the  fiscal  year  ending  June  30, 1892,  including  out- 
standing liabilities,  $8,167.12. 

The  sum  of  $60,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1894. 

This  work  is  in  the  collection  district  of  Milwaukee,  Wis.  The  duties  on  imports 
K>llected  during  the  year  ending  December  31, 1891,  amounted  to  $365,922.16. 

Abstract  of  Appropriations. 

By  act  approved — 

August  14, 1876 $10,000 

Junes,  1878 10,000 

March  3,  1879 8,000 

June  14,  1880 10,000 

March  3, 1881 10,000 

By  act  passed  August  2,  1882 65,000 

By  act  approved  July  5, 1884 15,000 

By  act  approved  Augusts,  1886 18,750 

By  act  August  11,  iSs 10,000 

By  act  approved  September  19, 1890 10,000 

By  act  approved  July  13, 1892 5,000 

Total 171,750 
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Money  statement 

July  1, 1891,  baUnce  unexpended 19,435.87 

June  30,  1892,  amount  expended  during  fiscal  year. 7, 72189 

July  1, 1892,  balance  unexpended l^Tllj^ 

July  1, 1892,  outotanding  habUitiee 538,76 

July  1, 1892,  balance  available 1,175.22 

Amount  appropriated  by  act  approved  July  13, 1892 5,OQ0.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 6^  I7g.22 

r  Amount  (estimated)  required  for  completion  of  existing  project... 100,737,72 

J  Amounttnatcanbeprontablyexpendedinfiscalyearenaing«Aine30,1894  60,OOo!oo 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

[    harbor  acts  of  1866  and  1867. 


COMMVRCTAL  STATISTICS. 

Comparative  siatemetit  of  luwiber,  laths,  Bhinglet,  pickets,  and  logs  for  nine  fern. 


Tmt. 

Lumber. 

LsUis. 

Rhingles. 

Piekets. 

Total  toa- 
nage,  excln- 
•ive  of  loote 
logs.    ,. 

BcctSloiuk 

1891 

1890 

Ftet,  B.  M. 

152, 040, 386 
166,477,966 
158.938,294 
161. 309. 512 
186, 826, 521 
207.206.672 
374. 138, 443 
298, 344, 591 
269.004,203 
875,000,000 

Number. 
107,841.850 
46,234,673 
50,487,855 
60,544,870 
64,726,560 
77.729.630 
95,992,900 
88,905,520 
82,643,500 
66,000,000 

Number. 

48,700,210 

78,499.500 
112,053,075 

86,348,900 
130,516,200 
158, 645, 750 
196,880,220 
160,133,000 
129,754,000 
150,000,000 

Number. 
1,258,850 
1,222,969 
2,244,786 
1,500,320 
8,023.235 
1,934,340 

75,000,000 
1,840,278 
1,497.948 
2.200,000 

Tone. 
314,085 
342,350 
329,156 
325,071 

FotB-ir. 

2U,113.C30 
606.M2.79O 

1889 

4O0.Slg.r3» 
542,I31.M!0 
404,3ffi,6&O 
465OOOM30 

ia«*8 

IfiSl 

18.'<6 

1J«5 

450,  (HO  MM 

\SM 

18M3 

1882 

10i,Wi,9Om 

Comparative  statement  of  freight  and  paeeengere  for  nine  gears. 


Year. 


IWl 

l.v<« 
18H.>< 

l>iS7 

lt<4»(> 


Steam- 
boata. 


•1 

•I 

*1 

1 

1 

1 


Freight 
earned. 


Pounds. 


Paaaen- 
gers. 


600,000 


1,4(10 
4,700 


1885 

18H4 
1883 
1R82 
1881 


Steam- 
boata. 


1 
2 
3 
8 
3 


carried. 


Pousids. 
690,000 
1.500,000 
3,184,000 
2.640,000 
3,932,000 


gen. 


4,7» 

s,sao 
10,  m 

1«,M 


*  One  hundred  and  eight  tonB  burden  and  2  feet  draft. 


But  one  steamboat  plied  regularly  on  the  river  during  the  season  of  1891.  This 
boat,  the  I'hil.  Shvikel  (108  tons  burden  and  2  feet  drati),  ran  from  the  month  to 
Dumiville,  about  haltVay  between  the  mouth  and  £au  Claire,  to  assist  the  Kupp, 
StAiiit  «&  Co.  ratt8  iu  tloatiug  down  the  river.  Her  passengers  and  freight  wore  con- 
fined entirely  to  the  company's  rafting  bnsinesB. 
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\  Z  4. 

IMPROVEMENT  OF  ST.  CROIX  RIVER,  WISCONSIN  AND  MINNESOTA. 

The  original  project  for  the  improvement  of  this  river,  adopted  in 
L878,  was  based  upon  the  results  of  a  survey  made  in  1874,  when  the 
3t.  Croix  was  at  a  high  stage  of  water  and  but  comparatively  few  bars, 
3tc.9  to  be  seen,  and  contemplated  the  removal  of  snags,  bowlders,  wrecks, 
leaning  trees,  and  sand  bars  between  Taylor  Falls  and  Prescott,  and 
30iitraction  of  low- water  channel  between  Taylor  Falls  and  Stillwater 
into  one  of  nearly  uniform  width  by  means  of  brush  and  stone  jetties 
md  dams  of  the  same  material,  to  close  island  chutes  and  secondary 
[Channel.    Estimated  cost,  $21,758. 

The  lower  part  of  the  river  is  a  lake  known  as  Lake  St.  Oroix.  Still- 
water, at  the  head  of  the  lake,  divides  the  navigable  portion  of  the 
river  into  sections:  The  upper  or  river  section,  28^  miles  in  length,  and 
the  lower  or  lake  section,  23^^  miles  in  length. 

The  present  project,  adopted  in  1880  and  modified  in  1882,  and  again 
in  1889  (see  page  1801,  Annual  Report,  1889),  by  my  predecessor,  is 
based  upon  results  of  a  low-water  survey  msbde  in  1879.  The  esti- 
mated cost  has  been  placed  at  $108,700. 

In  the  Annual  Eeport  for  1889  he  reported: 

The  first  appropriation  for  the  improvemexit  of  the  St.  Croix  was  $10,000,  made  hy 
act  of  Coneress  approved  June  18, 1878. 

At  that  &te  the  channel,  above  Stillwater  especially,  was  encumbered  by  sunken 
oribs,  wrecks,  snags,  and  old  boom  piers,  and  tne  benas  by  leaning^  trees.  The  low- 
water  channel  had,  in  many  places,  but  2  feet  of  depth,  and  steamers  and  barges 
made  their  way  as  best  they  could  amongst  the  obstructions.  At  times  it  was  un- 
poflsible  lor  them  to  get  over  the  shoal  places.  Under  this  appropriation  some  of 
the  worst  obstructions  were  removed  between  Taylor  Falls  and  Stillwater. 

The  free  navigation  of  the  lower  section  was  obstructed  by  partly 
sunken  logs,  and  by  the  Hudson  and  Catfish  bars,  6-^  and  15-iV  miles, 
respectively,  below  Stillwater.  The  channel  over  the  Hudson  Bar  was 
quite  tortuous  and  shallow,  having  but  2^  feet  depth  at  low  water.  At 
Catfish  the  channel  had  sufficient  depth,  but  made  a  sharp  bend  around 
a  long,  narrow  sand  spit  that  jutted  out  for  a  distance  of  1,450  feet  from 
the  left  bank  and  at  right  angles  to  the  shore  line.  When  a  strong 
wind  blew  up  or  down  the  lake  the  steamboats  with  heavy  rafts  en- 
countered considerable  difficulty  in  keeping  the  channel. 

The  improvements  to  June  30, 1891,  resulted  in  a  decidedly  improved 
channel  above  Stillwater  to  the  advantage  of  the  river  traffic  then 
existing.  The  improvement  consisted  in  the  removal  of  sunken  cribs, 
wrecks,  snags,  old  boom  piers,  and  leaning  trees,  and  construction  of 
wing  dams  to  contract  the  channel  over  the  worst  bars,  and  thereby 
increased  the  depth  over  the  bars  worked  on  from  an  original  low- water 
depth  of  2  to  3  feet. 

Since  1886  the  railroads  penetrating  the  region  have  reduced  navi- 
gation over  this  section  to  almost  nothing,  except  the  running  of  loose 
logs;  as  a  consequence  little  attention  during  the  past  six  years  has 
been  given  to  the  improvement  of  this  section. 

On  the  lower  section  (Stillwater  to  the  mouth)  the  commerce,  con- 
sisting of  rafted  lumber  and  logs  towed  by  steamboats,  is  of  large  pro- 
portions, and  its  needs  are  being  met  by  exx>ending  the  largest  part  of 
appropriations  on  this  reach.  By  June  30,  1891,  channels  had  been 
dredged  through  the  Catfish  and  Hudson  bars  to  a  depth  of  4  feet  at  low 
water,  and  the  water  directed  into  new  channels  by  training  dams. 
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Many  of  the  i>artly  submerged  Iog*t  were  also  i 
are  continaaDy  coniing  iuto  Uie  chAQDel.  The 
creatiiif;  a  fair  steamboat  ehaonel,  4  feet  deep  »t 
wat«r  to  the  month.  Boats  and  rafts  can  uow  p 
at  the  lowest  stages;  but  some  work  remaina  t< 
the  dredged  ehannels  and  straightening  otlier  \f 
the  Hndson  Bar  above  and  below  the  bridge. 

Expended  nuder  the  present  project  to  June  ; 
standing  liabilities,  «»),717.i>4. 

Total  expended  nnder  original  and  present  pn 
including  outstanding  liabilities,  908,717.94. 

Operations  during  the  pagtjiscal  j/ear. — The  bR 
ation  of  1890  was  expended  in  widening  somev 
the  Hudson  Bar  by  dredging  3.H.13  cubic  yards 
547,15  cubic  yards  below  the  bridge.  Loghou: 
reach  of  the  river,  was  repaired  by  placing  on  it 
and  217  cubic  yanis  stone.  Ninety-one  snags  a 
were  removed  troni  the  bead  of  the  lake  and  the  i 
acx;omplished  during  the  year  has  been  small, 
funds;  but  the  dredging  at  Hudson  Bar  has  im 
and  raft  channel. 

Total  expended  during  the  fiscal  year  ending  J 
outstanding  liabilitie.s,  4'1,743.08. 

This  work  ieia  the  cnllecIiuQ  (liuttict  nf  MinaMota,  of 
of  entry  and  St.  Vincent  u  sabport.  Coilections  for  year 
$299,659.32;  rutue  of  doDiMtio  exports  for  same  period,  t' 

Ah»lrnct  of  apprepriali<»u. 

Bv  net  approved —  By  act  approi 

■    June  18, 1878 ••10.001)     ByaetorAng 

March  3, 1879 *8.00i)     By  act  appro' 

.Jiracl4,]880 10.000  I      1890 

MarchS.18)41 8.(K)0     By  act  appro> 

By  .'let  passed  AugnBt  2,  U<S2. .. .  30, 000 

By  aotBl>prof^»dJalj5, 1884....  9,000  1             Total.. 

Money  ttaUment. 


Amoont  avail ablo  for  fiscal,  year  ending  June  30,  1893 

(Amount  (eetimaled)  reqaired  fbr  completion  of  existing 
Amoontlhat  con  be  profitably  expendcdiuOsoal  year  endi 
Submitted  in  compliance  nitli  rnqtiirementa  of  sMtiom 
harbor  act*  of  1866  and  1867. 

'Appropriated  befbn  adoption  ofpreMii 
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COMMERCIAL  STATISTICS. 

CamparaHve  $tatement  of  steamboaU  and  barges,  freight  and  passengers  carried,  Itmber 
amd  lags  towed  and  rttfted  on  the  8t,  Croix  Biver,  Wisconsin  and  Minnesota,  for  a 
period  of  fourteen  years, 

STEAMBOATS  AXD  BARGES. 


1878* 

1879 w 

1880 

1881 

1888 

1888 

1884 


In  freight  and  pas 
senger  botineas. 


Steam* 
boats. 


3 
8 

a 

2 
3 
3 
3 


Barges. 


24 
25 
25 


Steamboats 
in  towing 

andrafti^ 
business. 


8 
12 
20 
40 
77 
51 
30 


Tear. 


1885. 
1886. 
1887. 
1888. 
1880. 
1800. 
1801t 


In  fireigbt  and  pas- 

senger bosiness. 

Steam- 
boats. 

Barges. 

4 

33 

6 

88 

3 

40 

1 

8 

1 

8 

2 

8 

n 

0 

Steamboats 
in  towing 

and  rafting 
business. 


50 
40 
58 
56 
52 
126 
§130 


*  Amount  of  commerce  and  navigation  when  work  of  improvement  began, 
t  Amount  of  commerce  and  navigation  at  present  time. 
1 117  tons  burden  and  18  inches  araft,  respectively. 
9  Tram  35  to  240  tons  burden  and  2|  to  3|  feet  draft. 

TEEIGHT  AliTD  PASSENGERS. 


Year. 


1878*. 
1S79.. 
1880.. 
1881.. 
1882.. 
1883.. 
1884.. 
1885.. 
1886.. 
1887.. 
1888.. 
1880.. 
1800.. 
1801.. 


Freight  carried. 


General 

mer- 
chandise. 


Tons. 


209 


Lumber. 


Tons. 


5,200 

6,000 

7,130 

100 


Wood. 


Toni. 


4,354 

4,100 

5,706 

2U0 


Total  to  1887 
inclusive. 


Pounds. 

32,000,000 

47,786,005 

(t) 
35,000,000 
60,000,000 
63,000,000 
80,000,000 
85, 000, 000 
180, 900, 000 
57,000,320 


Total. 


Tons. 


0,554 

10,000 

18,144 

300 


Faasen- 

gers 
carried. 


15,000 
0,244 

(4) 

11,015 
10,300 
12,800 

4,000 
10,647 
12,756 

0,872 


021 
551 


*  Amount  of  commerce  and  navigation  when  work  of  improvement  began, 
t  Unknown. 

RAFTED  LOGS  AND  LUMBER. 


Rafted  logs 
towed  out  of 
St.  Croix 
River  (esti- 
mated). 

Rafted  lumber  towed  out  of  St.  Croix  River. 

Tear. 

Lumber. 

Shingles. 

Laths. 

Ficketo. 

Total 
tonnage. 

1878 

Feet,  B.  M. 

70,000,000 
117.000.000 
200,000,000 
185, 000, 000 
130,000,000 
108,000,000 
175,000,000 
150,000,000 
115,000,700 
175,000,000 
136,000,000 
150,000,000 
250,000,000 
200,238,400 

Fset^B.M, 

Number. 

Number. 

Number. 

Ttmt, 

vm 

> 

1880 

1881 

1882 

1883 

1884 

1885 

1888 

1887 

100,000,000 
114,610,966 
81,817,070 
116,403,000 
110,934,084 

1888 

40, 070, 500 
38.633,000 
46,007,000 
32,016,750 

23,661,800 
23, 226, 575 
33,861,000 
31,132,350 

570,820 

00,800 

278,580 

678,240 

706,367 

607,244 

1,104,100 

048,757 

1880 

1800 

1801 

Loooe  logs  driven  on  St.  Croix  River  to  head  of  lake  during  season  of  1891  were 
915,281,300  feet,  B.  M.,  or  1,103,310  tons. 
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IMPROVEMENT  OP  MINNESOTA  RIVER,  BflNNESOTA. 

An  examination  of  this  stream  was  made  by  Maj.  6.  E.  VTarren, 
Corps  of  Engineers,  in  1866.  under  authorization  of  section  4  of  the  act 
of  Congress  approved  June  23, 1866.  Maj.  Warren's  first  or  preliminary 
report  of  this  survey  was  rendered  January  21, 1867,  and  printed  as  a 
part  of  Senate  Ex.  Doc.  No.  68,  Thirty-ninth  Congress,  second  session. 

The  estimates  of  cost  of  improvement,  based  upon  result^s  of  this  ex- 
amination and  survey,  are  given  in  the  Report  of  the  Chief  of  Engineers 
for  the  year  ending  June  30, 1867.  Two  plans  are  considered,  viz,  one 
to  improve  the  navigation  of  the  river  from  the  Tellow  Medicine  to  the 
mouth  of  the  Minnesota  by  means  of  locks  and  dams,  so  as  to  seeoie  4 
feet  of  water,  at  a  cost  of  $775,500,  and  another  to  secure  2  to  3  feet  of 
water  by  removal  of  snags  and  bowlders  throughout  this  stretch  of  the 
river,  in  addition  to  the  construction  of  a  lock  and  dam  at  Little  Falls 
and  the  operation  of  a  scraper  and  dredge  boat,  at  a  cost  of  $117,000. 

The  river  and  harbor  act  of  Congress  approved  Maceh  2, 1867,  appro- 
priated $37,500  for  removing  snags  and  bowlders  througj^out  the  Mhi- 
nesota  Kiver,  thus  sanctioning  the  second  plan. 

The  river  and  harbor  acts  of  Congress  approved  June  11, 1870,  and 
March  3, 1871,  each  appropriated  $10,000  for  continuing  the  improTe- 
ment. 

The  second  section  of  the  river  and  harbor  act  of  Congress  approved 
June  10, 1872,  provided  for  the  survey  of  the  Minnesota  River  above 
the  mouth  of  the  Yellow  Medicine,  which  survey  was  made  during  the 
same  year,  the  rei>ort  pertaining  to  which  is  printed  in  the  Rei>ort  of  the 
Chief  of  Engineers  for  the  fiscal  year  ending  June  30, 1873.  The  re- 
moval of  obstructions,  principally  bowlders,  was  recommended. 

The  same  act  (approved  June  10, 1872)  appropriated  $10,000  fiur  the 
improvement  of  the  stream,  which  sum  was  expended  in  the  removal 
of  bowlders,  overhanging  trees,  etc. 

By  act  approved  March  3, 1873,  there  was  appropriated — 

For  the  improvement  of  Minnesota  River^  Minnesota,  $10,000:  provided  that  om- 
half  of  said  sam  shall  be  expended  between  the  mouth  of  the  Yellow  Medidne  and 
Minnesota  FaUs  on  said  river. 

This  appropriation  was  applied  to  the  removal  of  rocky  ledges,  bowl- 
ders, snags,  and  overhanging  trees.  The  total  of  appropriatioDS  to 
March  3, 1873,  inclusive,  was  $77,500. 

By  act  of  Congress  approved  June  23, 1874,  an  appropriation  of  $10,000 
was  made  "for  the  survey  or  improvement  of  Minnesota  Eiver.''  A 
survey  was  made  from  the  mouth  of  the  river  to  South  Bend,  a  distance 
of  116.4  miles,  to  determine  the  practicability  of  improving  the  naviga- 
tion by  means  of  canals,  locks,  and  dams.  The  results  of  this  snnej 
proved  the  possibility  of  a  lock-and-dam  navigation  for  the  distance 
passed  over,  the  estimated  cost  of  improvement  as  stated  in  the  report 
of  the  survey  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
the  fiscal  year  ending  June  30,  1875,  being  for  five  locks  and  dams  vA 
removal  of  snags,  etc.,  $733,868.63,  the  cost  of  removing  snags,  ete., 
being  therein  placed  at  $34,585.10,  including  contingencies.  Following 
this  report.  Congress  made  three  appropriations,  of  $10,000  each,  by 
acts  approved  March  3,  1875,  August  14,  1876,  and  June  18,  1S78, 
which  sums  were  applied  to  clearing  the  river  of  obstmctiona  below 
South  Bend. 
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The  appropriations  up  to  and  including  that  of  June  18, 1878,  were 
applied  in  removing  snags,  bowlders,  etc.,  on  the  upper  part  of  the 
river  between  Minnesota  Falls  and  a  point  30  miles  below  Henderson 
(16.7  miles  above  Shakopee).  The  rapidly  caving  banks  on  this  stretch 
of  the  river  add  snags  and  leaning  trees  to  the  channel  yearly,  so  that 
channels  which  were  cleared  twelve  years  ago  are  encumbered  with 
them  to-day. 

No  money  has  been  spent  on  the  lower  part  of  the  river,  which  pre- 
sents a  marked  contrast  to  the  upper  section. 

Below  Shakopee  the  river  is,  in  the  main,  very  deep,  almost  free  from 
snags  and  caving  banks,  and  would  offer  exceptional  advantages  to  the 
navigation  thereof  were  communication  between  it  and  the  Mississippi 
River  rendered  possible  by  the  improvement  of  the  bar  at  the  mouth 
of  the  river  and  an  increased  depth  provided  over  Credit  River  Bar  (or 
Petersons  Bar,  as  it  is  sometimes  called),  just  below  Shakopee. 

It  is  claimed  by  those  interested  in  the  Minnesota  Valley  that,  were 
the  improvements  extended  by  the  construction  of  locks  and  dams, 
steamboats  and  barges  would  navigate  the  river  and  carry  much  of  the 
freight  that  now  depends  upon  rail  for  transportation. 

The  river  and  harbor  act  of  Congress  approved  August  5, 1886,  au- 
thorized a  survey  of  the  Minnesota  River  with  a  view  to  its  improve- 
ment by  locks  and  dams.  The  survey,  extending  from  the  mouth  of  the 
river  to  Mankato,  was  made  by  my  predecessor  during  the  season  of 
1887,  and  a  report  thereon,  with  maps,  rendered  January  16, 1888.  This 
rex>ort  was  printed  in  House  Ex.  Doc.  No.  158,  Fiftieth  Congress,  first 
session. 

By  the  river  and  harbor  act  of  August  11, 1888,  Congress  appropri- 
ated for — 

Improving  Minnesota  Riyer,  Minnesota,  inclading  protecting  and  holding  the 
banks  opposite  the  boroagh  of  BeUe  Plaine,  so  as  to  prevent  the  river  from  cutting 
through  the  narrow  neck  of  land  at  tliat  point  and  thereby  changing  its  channel  and 
conrse,  $10,000. 

This  is  the  first  appropriation  made  since  1878  for  the  improvement 
of  the  Minnesota  River.  Concerning  the  expenditure  of  this  appro- 
priation my  predecessor  reported  (see  page  1804,  Annual  Report,  1889): 

An  examination  of  the  river  at  BeUe  Plaine.  and  also  from  Carver  to  the  month  of 
the  stream,  was  made  in  September,  1888,  with  a  view  to  obtaining  data  npon  which 
to  base  a  project  for  the  advantageous  expenditure  of  the  sum  appropriated  by  the 
act  of  August  11,  1888. 

The  examination  showed  that  there  had  noK^been  any  marked  erosion  of  the  bend 
at  BeUe  Plaine  for  several  years  past ;  but  that  to  thoroughly  protect  it  against  such 
erosion  as  might  occur  from  floods  or  from  changes  in  the  channels  of  the  river  above 
the  bend  would' undoubtedly  cost  more  than  the  entire  sum  appropriated  for  the 
river.  It  also  showed  that'  there  had  not  been  any  steamboat  navigation  of  the 
river  at  that  point  (an  occasional  trip  by  steamboat  at  high  water  excepted)  for  a 
Quiflber  of  years. 

The  cost  of  an  adequate  open-channel  improvement  of  the  river  from  its  mouth  to 
Carver,  such  an  improvement  as  might  last  for  a  number  of  years,  was  found  to  be 
not  less  than  $52,000. 

The  appropriation  being  inadequate  for  thorough  work  at  either  Belle  Plaine  or 
the  extent  or  river  from  its  month  to  Carver,  and  still  less  adequate  for  the  perform- 
ance of  work  if  divided  between  them,  it  was  recommended  that  the  submitting  a 
project  for  expenditure  of  the  appropriation  be  delayed  until  the  further  wishes  of 
Confess  might  be  known,  or  until  some  definite  information  as  to  prospective  nav- 
igation might  be  obtained  upon  which  to  base  a  project  for  the  best  utilization  of 
l£e  appropriation.  « 

Since  the  submission  of  tlie  foregoing  report  it  has  been  represented 
l>y  reliable  parties  that  a  lar^^o  amount  of  l)rick,  Lay,  limo,  and  wood 
would  be  carried  by  steaiiiboats  and  barges  IVom  point8  near  Shakopee 
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to  St.  Paul  were  navigation  made  certain  throughout  the  season,  and 
there  is  an  excellent  opportunity  for  a  general  packet  business  between 
the  Mississippi  Biver  and  points  on  the  Lower  Mionesota  Riyer,  which 
woidd  result  in  material  reduction  of  freight  rates  between  these  points. 
In  this  couDection  I  quote  from  my  predecessor,  M%].  Allen  (see  An- 
nual Report,  Chief  of  Engineers,  18S8,  page  1674) : 

From  consideration  of  aU  the  facts  that  I  have  been  able  to  collect,  I  am  of  the 
opinion  that  the  Minnesota  River  from  its  mouth  to  Mankato  ia  worthy  of  impiOTe- 
ment.  • 

Total  expended  under  the  project  following  the  survey  of  1874  to 
June  30, 1891,  including  outstanding  liabUities,  $30,042. 

Total  expended  under  all  projects,  including  the  survey,  to  Jmie  30, 
1891,  inclusive,  $117,532. 

There  are  no  operations  to  report  for  the  past  year. 

Amount  expended  during  the  fiscal  year  ending  June  30, 1892,  noth- 
ing. 

The  sum  of  $25,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1894. 

This  work  is  in  the  collection  district  of  Minnesota,  of  which  St. 
Paid  is  the  i)ort  of  entry  and  St.  Vincent  a  8ubx)ort.  Collections  for 
year  ending  December  31, 1891,  $299,659.32;  value  of  domestic  exports 
for  same  period,  $452,251. 

Ahairaet  of  appropriaiumM. 


By  act  approved — 

March  3,  1867 $37,500 

July  11,  1870 10,000 

March  3,  1871 10,000 

June  10,  1872 10,000 

March  3,  1873 10,000 

June  23,  1874 10,000 


By  act  approved — 

March  3,  1875 $10,000 

August  U,  1876 10.000 

JunelS,  1878 10,000 

By  act  of  August  11,  1888 10,000 

Total m,5« 


Money  statement 

July  1,  1891,  balance  unexpended $9,9S7. 


July  1,  1892,  balance  unexpended 9,967.00 

July  1,1892,  outstanding  liabilities 179 

July  1, 1892,  balance  available 9,957.31 


{Amount  (estimated)  required  for  completion  of  existing  project 693,868.0 
Amount  that  can  be  profitably  expended  in  fiscul  year  ending  June  30, 1894    25, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL 

STATISTICS. 

• 

foar. 

Steamboats  plying  on 
lower  imrt  of  river. 

• 

Freight  carried. 

Xo. 

1 
2 

3 

Tonnage. 

Draft. 

Wheat. 

Hay. 

Wood. 

Brf*^^-  uSSi!L  ^^ 

1888 

Tont. 

Ineheg. 

Tont, 

Ton*. 

Tons. 

Tvn*. 

;  X9I 

1889 

180 
C         117 
<          153 
(         180 

18} 

18^ 
30> 
20$ 

••«*«««tf 

1   iM 

1800 

02 

80» 

MO 

1.080 

ftifi    r€3a 

1891 

,                             1                       ^ 

'J'litM-e  waK  no  trartic  on  ilie  river  (liiiiii»{:  tlic  season  of  1891,  a^  i*teanibo.iti* co«M 
not  pass  the  bar  at  the  mouth  of  the  river. 
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Z6. 

[MPROVEMENT  OF  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND  NORTH 

DAKOTA. 

The  present,  whicli  is  also  the  original  project  for  the  improvement 
of  this  river  from  Breckenridge  to  the  northern  Uoundary  line,  adopted 
in  1877  and  amended  as  to  estimate  of  cost  in  1883,  consists  in  the  re- 
moval of  snags,  leaning  trees,  and  bowlders,  and  in  dredging  channels 
through  the  bars. 

The  estimated  cost  of  this  improvement,  omitting  the  item  of  im- 
provement of  Goose  Rapids,  as  based  upon  the  reports  of  1874, 1875, 
and  1877  (see  pages  730-732,  Report  of  Chief  of  Engineers,  1878),  was 
1145,310.18,  which  estimate  as  revised,  and  for  the  reasons  stated  in  Ap- 
pendix X  8  of  the  Annual  Report  of  1883,  was  increased  to  $179,310.18. 

The  river  and  harbor  a<;t  of  Congress,  approved  August  5,  1886, 
making  the  money  theretofore  appropriated  for  locks  and  dams  at 
Groose  Rapids  available  for  dredging,  removal  of  snags  and  bowlders, 
Mid  construction  of  wing  dams,  necessarily  included  in  that  mode  of 
improving  Goose  Rapids,  which  were  originally  intended  to  be  im- 
proved by  means  of  locks.  For  this  reason  as  well  as  for  others  given 
in  the  Annual  Report  of  1887,  a  new  estimate  of  cost  of  completing  the 
work  became  necessaiy.  The  cost  was  placed  at  $79,598.37.  (See  Ap- 
pendix A  A  to  the  Annual  Report  of  the  Chief  of  Engineers  for  1887, 
pages  1714, 1715.) 

Previous  to  1879,  when  the  first  bar  was  dredged  through^he  ruling 
depth  at  ordinary  low  water  between  Moorhead  and  Goose  Kapids  has 
been  stated  to  have  been  but  IJ  feet,  and  below  Grand  Forks  but  2 
feet.  The  dredging  work  to  June  30,  1891,  has  resulted  in  a  3-foot 
channel  at  ordinary  low  water,  averaging  60  feet  in  width,  from  Moor- 
head to  a  point  80  miles  north,  and  a  4-foot  channel  at  same  stage  av- 
eraging 70  feet  in  width,  from  Grand  Forks  to  a  point  62  miles  north,  by 
river,  have  been  made  by  dredging  through  the  bars. 

The  river  is  subject  to  landslides.  These  slides  can  never  be  antic- 
ipated, form  obstructions  when  they  occur,  and  have  to  be  removed*  in 
whole  or  in  part,  thereby  increasing  the  amount  of  cost  of  the  im- 
provement. 

The  removal  of  snags  and  trees  between  Moorhead  and  Abercrombie 
improved  that  portion  of  the  stream  for  navigation  during  high  and 
medium  stages  of  water. 

Expended  upon  the  improvement  from  commencement  of  work  in 
1877  to  June  30, 1891,  including  outstanding  liabilities,  $198,932.58. 

Operations  during  the  fiscal  year  ending  June  30,  1892, — The  field 
work  has  consisted  in  dredging  and  removal  of  snags,  bowlders,  and 
leaning  trees,  from  July  1  to  October  28, 1891.  During  the  spring  of 
1892,  the  fleet  had  been  repaired  and  placed  in  readiness  for  the  re- 
sumption of  work  when  a  new  appropriation  became  available. 

The  dredging  operations  of  last  fall  extended  over  52^  miles  of  river, 
)0  miles  north  of  to  82^  miles  north  of  Grand  Forks.  The  dredged 
channels  were  made  the  standard  width  of  60  feet,  except  some  chan- 
lels  dredged  during  August  and  September,  when  very  low  water 
prevailed,  that  were  made  55  feet  in  width,  and  four  bars  dredged 
through  at  the  close  of  the  season  have  but  35  feet  width. 
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Money  statement, 

Jnly  1, 1891,  balance  unexpended $19, 1 58. 83 

June  dO,  1892,  amount  expended  during  fiscal  year 17, 091 .  78 

July  1, 1892,  balance  unexpended '. *..' 2,067.05 

July  1,  1892,  outstanding  liabilities 1,300.00 

July  1,  1892,  balance  available 767.05 

Amount  appropriated  by  act  approved  July  13,  1892 25,  OCX).  00 

Amount  available  for  fiscal  year  ending  June  30,  1893 25, 767. 05 

{Amount  (estimated)  required  for  completion  of  existing  project 9, 598. 37 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  9, 598. 37 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 


REPORT  OF  MB.   R.   DAVENPORT,  ASSISTANT  ENGINEER. 

St.  Paul,  Minn.,  January  J,  t89S, 

MA.IOR:  The  following  report  on  the  status  of  the  improvement  of  the  Bed  River 
of  the  North  under  the  present  project,  dredging  channels  through  the  bars,  and 
the  removal  of  overhanging  trees,  snaffs,  and  bowlders,  with  summary  of  work  so 
far  accomplished  and  estimate  of  worK  remaining  to  be  done  to  complete  the  im- 
provement, with  probable  cbst,  is  respectfully  submitted. 

The  length  of  the  Red  River  from  Breckenridge  to  Pembina  is  estimated  at  396.7 
miles.  Of  this  distance,  370.7  miles,  from  Fort  Abercrombie  to  Pembina,  comes 
under  the  project  of  improvement  by  dredging.  The  26  miles  between  Breckenridge 
and  Fort  Abercrombie  it  was  proposed  to  improve  by  the  removal  of  bowlders  only, 
as  that  section  of  the  river,  owing  to.sand  bars  and  sharp  slopes,  could  only  be  made 
navigable  at  comparatively  high  stages  of  water.  The  improvement  proposed  exca- 
vat-ed  channels  through  the  bars  60  feet  wide,  with  a  3-foot  low-water  depth  from 
Fort  Abercrombie  to  Grand  Forks,  and  channels  of  the  same  width,  with  a  4-foot 
low- water  depth  from  Grand  Forks  to  Pembina,  and  the  removal  of  overhanging 
trees,  snags,  and  bowlders  whenever  they  proved  to  be  an  obstruction  to  navigation. 

Until  the  close  of  the  season  of  1882  it  was  proposed  to  make  all  dredged  chan- 
nels north  of  the  Cheyenne  River  80  feet  wide.  As  it  was,  however,  found  later  on 
that  there  was  not  sufficient  water  at  the  lowest  stages  to  fill  the  80- foot  chauuels, 
all  cuttings  since  1882  have  been  60  feet  wide.  The  stage  of  water  adopted  as  the 
standard  was  the  low-water  of  1879,  approximately  equal  to  a  discharge  of  500 
cubic  feet  per  second  at  Fargo  and  1,000  cubic  feet  per  second  at  Grand  Forks,  the 
latter  below  the  outlet  of  Red  Lake  River. 

Of  the  proposed  improvement  there  has  so  far  been  accomplished  the  dredging 
of  the  3-foot  channel  80  miles  north  from  Fargo  and  50  miles  south  from  Grand  Fork^, 
the  latter  including  about  15  miles  of  the  lower  end  of  Goose  Rapids,  and  the  ex- 
tension of  the  4-foot  channel  82  miles  north  from  Grand  Forks,  which  latter  work, 
in  connection  with  the  partial  improvement  of  tbe  river  by  tlredging  of  the  most 
important  bars  to  the  north,  opens  a  3-foot  low- water  channel  to  Pembina.  In  im- 
proving the  channels  the  dredges  have,  so  far,  worked  over  227  miles  of  river,  mak- 
ing available  an  increased  low-water  depth  of  from  18  inches  to  2  feet. 

From  overhanging  trees,  snags,  etc.,  the  river  has  been  cleared  from  Fort  Aber- 
crombie to  Frog  Point,  a  distance  of  192  miles,  taking  in  all  of  the  river  in  which 
obstructions  were  found;  from  Fargo  to  Frog  Point  in  1877  and  again  in  1882,  and 
from  Fort  Abercrombie  to  Fargo  in  1879  and  1880. 

From  bowlders  and  snags  tuo  channels  on  Goose  Rapids  were  cleared  in  1882, 
1887,  1888,  and  1891.  In  1882  the  entire  length  of  the  rapids,  about  25  miles,  wa^ 
worked  over.  In  1887,  1888,  and  1891  the  channels  on  the  northern  half  of  the  rap- 
ids were  cleared.    Summary  of  work  done  to  close  of  season  of  1891 : 

Channel  excavation , . . . cubic  yards..  684, 182 

Length  of  channel  cuttings linear  feet  . .  127, 217 

Length  of  wing  and  training  dams do 170, 190 

Overhanging  trees  removed 8, 707 

Snags  removed 650 

Stumps  removed » 198 

Piles  removed 23 

Drift  piles  removed  (accumulations  of  driftwood) 8 

Sunken  barge  removed 1 

Bowlders  removed cubic  yards..  426 
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Cost  of  work  to  d^ite,  January  i,  1892. 

Channel  excavation,  684,182  cubic  yards $115, 073. 31 

Overhanging  trees,  stumps,  snags,  piles,  etc.,  9,586 12, 783. 30 

Bowlders,  426  cubic  yards 2,101.44 

Sunken  barge * 31. 51 

Construction  of  dredging  fleet 43,530.42 

Repairs 16,375.29 

Contingent  expenses 20,963.67 

Total , 210,858.97 

Total  appropriations '. 214,947.65 

Unexpended 4, 088.68 

Cost  of  excavation  per  cubic  yard,  including  cost  of  fleet,  repaiw,  and 

contingent  expenses .28M 

Cost  of  excavation  per  cubic  yard,  including  cost  of  operation  and 

maintenance  of  boats  only : .2067 

Cost  of  removal  of  trees,  snags,  stomps,  etc 1. 3334 

Cost  of  removal  of  bowlders,  per  cubic  yard 4.9S29 

Per  cent  of  contingent  expenses  on  entire  work .0994 

The  cost  of  excavating  per  cubic  yard  includes  placing  the  material  in  the  wing 
and  training  dams. 

The  dredging  fleet  now  in  the  Red  River  consists  of  the  following  boats:  Tto 
dredges,  Unser  Fritz  and  Otter  Tail]  2  steamboats,  General  Poland  Ogama'^  2 quarter 
boats,  1  derrick  boat,  2  slide  scows,  5  wood  barges,  1  storehouse  boat,  and  6  skifis. 
The  boats  are  all  in  fair  condition,  requiring  only  minor  repairs  to  fit  them  for 
resumption  of  work. 

WORK    RRMAINING   TO   BE    DONE     TO    COMPLETE    THE    IMPROVEMENT   OF   THE  BED 
RIVER  OP  THE  NORTH  UNDER  THE  PRESENT  PROJECT,  WITH  ESTLMATED  COST. 

South  of  Fargo, — ^From  surveys  and  examinations  made  of  the  river  south  of  Fargo 
prior  to  1882  it  was  estimated  that  40,000  cubic  yards  of  dredging  would  be  required 
to  open  a  continuous  low-water  channel  to  Fort  Abercrombie.  As,  however,  the 
estimates  of  that  time  were  based  upon  what  was  believed  to  be  the  mean  low- water 
stage,  since  proved  to  be  at  least  1  foot  too  high,  it  is  now  estimated,  to  require 
60,000  cubic  yards  of  dredging. 

This  section  of  river  is  also  obstructed  by  bowlders,  snags,  and  overhanging  treeB. 
It  was  partially  cleared  of  obstructions  during  the  winter  of  1879-'80  between  Fort 
Abercrombie  and  Fargo,  but  the  work  was  done  during  a  comparatively  high-water 
period  and  many  of  uie  most  dangerous  obstructions  were  concealed  under  the  ice. 
The  lower  governing  stage  of  water  of  recent  years  has  also  brought  into  view  miny 
obstructions  that  were  then  passed  over  as  harmless  or  overlooked  entirely. 

The  length  of  the  river  from  Breckenridge  to  Fargo  is  101.57  miles,  over  which 
distance  the  work  is  distributed  as  follows:  From  Breckenridge  to  Fort  Abercnnii- 
bie,  25.97  miles,  bowlders  to  be  removed  from  channel.  This  work,  it  is  estimated, 
will  require  the  services  of  a  land  party  of  twelve  men  and  two  teams  for  five  months, 
at  a  total  cost  of  $5,000.  The  work  on  this  section  of  river  can  best  be  done  at  ad 
extreme  low  stage  of  water. 

From  Fort  Abercrombie  to  Fargo,  75.6  miles,  bowlders  and  snags  to  be  remo>ed 
from  channel  and  overhanging  trees  from  banks.  To  clear  this  section  of  river 
from  obstructions  to  navigation  it  is  estimated  that  the  services  of  a  snag  boat  will 
be  required  for  five  months,  at  a  total  cost  of  $5,000.  It  is  at  the  lower  end  of  ihii 
portion  of  the  river,  for  the  first  6  miles  south  of  Fargo,  that  the  60,000  cubic  yards 
dredging  previously  mentioned  will  be  required. 

North  of  Fargo. — To  complete  the  improvement  of  the  river  between  Fargo  and 
Grand  Forks  there  now  remain  20  miles  of  river  to  be  worked  over  by  the  dredgw 
to  connect  the  excavated  channels  from  the  north  and  south,  including  about  10 
miles  of  the  npper  end  of  Goose  Rapids ;  in  all  estimated  at  120,000  cubic  yards  of 
channel  excavation.  It  is  also  estimated  that  the  services  of  a  snag  boat  will  be  re- 
quired for  two  months  on  Goose  Rapids  to  clear  the  channel  of  snags  and  bowlden 
that  have  accumulated  since  the  last  clearing  out,  (l*robably  from  the  action  of  the 
ice  and  land  slides.)     Estimated  cost,  $2,000. 

Between  Grand  Forks  and  Pembina,  143.5  miles,  it  is  estimated  that  50,000  cubic 
yards  of  dredging  will  be  required  to  complete  the  4-foot  channel  to  Pembina. 

On  this  section  of  river,  near  Drayton,  there  are  two  bars,  averaging  about  l,50i) 
linear  feet  each,  estimated  as  requiring  15,000  cubic  yards  of  channel  excavation;  tnd 
four  bars  of  a  total  length  of  8,500  linear  feet,  with  35-foot  channels  to  be  widened 
to  60  feet,  estimated  at  20,000  cubic  yards;  and  between  Drayton  and  Pembina  a  ftv 
short  bars  or  mud  lumps,  estimated  as  requiring  6,000  cubic  yards  of  channel  axctr 

ration. 
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^iimxMOf^  of  t»i\fMMA  cost  of  work  to  complete  the  impi^ovement  of  the  Red  River  of  the 

North, 

Channel  obstructions : 

From  Breckenridge  to  Fort  Abercrombio,  bowlders  to  be  removed $5, 000 

From  Fort  Abercromble  to  Fargo,  snagSf  boulders  and  overhangiug  trees      5, 000 
From  Qooae  Bapids,  bowlders,  snags,  etc 2, 000 

Dredging : 

From  Fort  Abercrombie  to  Fargo,  cubic  yards  excavation 60, 000 

From  Fargo  to  Grand  Forks,  cubic  yards  excavation 120, 000 

From  Grand  Forks  to  Pembina,  cubic  yards  excavation 50, 000 

Total  cnbic  yards  excavation,  at  20  cents  per  cubic  yard 250, 000    46, 000 

58,000 
For  contingent  expenses,  10  per  cent 5,800 

Total 63,800 

The  above  estimate  of  the  cost  of  the  work  remniuiug  to  bo  done  to  complete  the 
improvement  of  the  Red  River  exceeds  the  previous  estimate  $29,201.63.  The  ne- 
cessity for  the  increased  estimate  of  cost  has  been  caused  partially  by  land  slides, 
which  have,  in  places,  in  recent  years,  destroyed  the  natural  channels,  rendering 
extra  dredging  necessary ;  but  mainly  by  the  lower  prevailing  stages  of  water. 
Since  the  spring  of  1886  it  is  estimated  that  to  produce  the  4-foot  channels  it  has 
required  an  average  of  1  foot  deeper  cutting  than  in  preceding  years,  which  fact 
has,  of  course,  rendered  it  necessary  to  dredge  many  bars  not  included  in  the  origi- 
nal estimates,  and  probably  increased  the  amount  of  channel  cutting  required  about 
20  per  cent. 

Very  respectfully,  your  obedient  servant, 

B.  Davenport, 
A$9i9tant  Engineer, 
^aj,  W.  A.  Jones, 

Corpe  of  Engineers,  U,  8,  A» 


REPORT  OF  MR.  R.  DAVENPORT,  ASSISTANT  ENGINEER. 

Grand  Forks,  N,  Dak.^  June  SO,  189t, 

Major  :  The  following  report  of  operations  in  the  improvement  of  the  Red  River  of 
the  North  during  the  fiscal  year  ending  June  30,  1892,  is  respectfully  submitted : 

During  the  last  half  of  the  season  of  1891,  from  July  1  to  October  28,  the  work  was 
confined  to  channel  dredging  and  removal  of  obstructions  in  the  shape  of  snags, 
bowlders,  and  overhanging  trees.  The  operations  of  the  dredges  were  in  the  river 
north  of  Grand  Forks,  extending  over  some  52^  miles  of  river,  from  30  miles  north  of 
Grand  Forks  to  8  miles  north  of  Drayton.  Of  the  stretch  of  river  worked  over,  18 
miles  had  been  partially  improved  in  former  years,  36  miles  had,  however,  received 
no  previous  improvements.  In  all,  21  channel  cuttings  were  made,  of  which  three 
cnta  were  on  bars  that  had  been  partially  improved,  the  work  iu  1891  consisting  in 
the  widening  and  extension  of  the  dredged  channels  and  repairs  on  the  wing  and 
training  dams. 

Total  channel  excavation,  100,442  cubic  yards;  length  of  channel  cut  through  the 
bars,  21,510  linear  feet.  With  the  excavated  material,  21,295  linear  feet  of  training 
dams  and  2,400  linear  feet  of  wing  dams  were  constructed. 

The  average  cost  of  the  excavation,  including  the  cost  of  placing  the  material  iu 
the  wing  and  training  dams,  was  11.26  cents  per  cubic  yard.  Cost  of  subsistence 
per  ration,  38.7  cents. 

As  far  as  possible  the  channel  cuttings  were  made  the  standard  width  and  depth, 
60  feet  wide  with  a  4-foot  depth  at  low  water. 

During  the  extreme  low-water  stage,  in  August  and  September,  the  cuttings  were, 
however,  unavoidably  narrowed  down  to  an  average  width  of  about  55  feet;  and 
toward  uie  close  of  the  season's  work,  so  that  the  benefits  of  the  4'foot  low- water 
channel  might  be  extended  as  far  as  possible,  four  of  the  bars  were  run  through  with 
one  cut  of  the  dredge,  making  a  channel  of  an  average  width  of  about  35  feet. 

Snrveys,  with  soundings  betoro  and  after  dredging,  were  made  of  the  new  channels. 

The  steamer  Ogama,  operated  in  connection  with  the  dredges,  did  all  the  towiug 
and  kept  the  dredges  supplied  with  fuel,  subsistence,  etc.  Niuuber  of  trips  made,  50; 
total  miles  run,  2,422.  The  cost  of  operating  the  steamboat  in  connection  with  the 
dredges  is  included  in  the  coat  of  the  work. 

Daring  a  short  period  of  fairly  high  water,  in  July^  the  steamer  Ogama  made  a 
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trip  to  GooBe  Rapids,  and  a  week  was  occupied  iu  clearing  the  channel  in  the  Ticinity 
of  Bellemont,  N.  Dak.,  of  snags,  overhanging  trees^  and  bowlders.  Liength  of  river 
worked  over,  9  miles ;  bowlders  removed,  57.  =  27i  cubic  yards ;  overhanging  trees 
and  snags  6  inches  to  14  inches  in  diameter,  34.  Cost  of  removing  bowlders,  |6^ 
per  cubic  yard ;  overhanging  trees  and  snags,  an  average  of  $3.26  each. 

The  dredging  season  oi  1891  was  brought  to  a  close  October  2S,    After  the  cloeeof 
the  work  afi  of  the  boats  were  returned  to  winter  quarters  at  Grand  Forks,  N.  Dak. 

Dredge  work  in  ddaiU 

DBEDOJB  OTTSB  TAIL. 


No.  of 
cat. 


18 
19 

21 
22 
23 
24 
25 
26 
27 
28 
29 
SO 
81 
82 
83 


Looi^on. 


Sec.  30,  T.  156,  R  50  (new  work) 

Sec.  30,  T.  156,  B.  50  (new  work) 

Sec.  20,  T.  156.  R.  50  (extension  of  cat  No.  20, 1887) . . . 

See.  18,  T.  156,  R.  50  (new  work) 

Sec.  17,  T.  156,  R.  60  (new  work) 

Sec.  7,  T.  156,  R,  50  (new  work) 

Sec.  32,  T.  157,  R.  50  (new  work) 

Sec.  32.  T.  157,  R  50  (extension  of  cat  No.  22, 1887) . . . 
Sec.  32,  T.  157,  R.  50  (extension  of  cut  No.  22, 1887) . . . 

Soc.  20,  T.  157,  R.  50  (new  work) 

Sec.  18.  T.  152,  R.  50  (new  work) 

Sec.  18,  T.  157,  R.  50  (new  work) 

Soc.  17,  T.  157,  R.  50  (now  work) 

Sec.  17,  T.  157,  R.  50  (new  work) 

Sec  6,  T.  157,  R.  50  (new  work,  35-foot  channel) 

Sec,  5,  T.  158,  R.  50  (new  work,  35-foot  channel) 

Total 
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600 

70 

iM 

8,495 

1,635 

155 

1,56 

6,640 

950 

90 

Kl 

2,419 

SCO 

500 

655 

800 
590 

300 

'  1,765 

590 

681 

175 
325 

li5 

2,322 

135 

S3 

911 

325 

70 

SS 

3,483 

1.150 

90 

1.1S0 

8,053 

?,800 

180 

%m 

54,760 

12,515 

1.160 

12,75 

^ 


■  I 

^1 


The  dredge  Otter  Tailj  July  1^  was  at  work  on  cut  No.  18,  30  miles  north  of  Gruid 
Forks,  and  continued  the  channel  excavation  until  October  28.  During  this  period 
the  dredge  worked  over  44^  miles  of  river,  making  the  sixteen  channel  cuttings  » 
above. 

dr£D6:e:  uxssr  fritz. 


No.  of 
cut. 


2 

a 

4 

5 
0 

7 


Location. 


Sec.  20,  T.  159,  R.  50  (partial,  new  work) 

Sec.  17,  T.  159,  R.  50  (new  work) 

Sec.  18,  T.  159,  R.  50  (new  work) 

Sec.  8,  T.  159,  R.  50  (35-foot  chHnnel,  new  work) 

Sec.  29,  T.  159.  R.  50  (new  work) 

Sec.  32,  T.  159,  R.  50  (35-lbot  channel,  new  work) 


Excava- 
tion. 


Total. 


Cu.  yds. 
4,971 
7.328 

13, 821 
5,753 
1,523 

12, 286 


Tndnicg 
dama. 


Lin.  ft. 
635 

880 
2.415 
1,220 

320 
3,280 


45,662 


8,750 


Wing 
dama. 


Lin.  ft. 
270 
»5 
230 
200 
125 
150 


Cbaaael 
cat 


Lia.  A 
5il 

2.475 
3,» 


1,210 


8,76S 


The  dredge  Unser  Fritz  July  1  was  at  work  in  Cut  No.  2,  on  the  Pelican  ban, 
which  was  about  two-thirds  completed  at  that  time,  and  continued  the  channel  ex- 
cavation until  the  19th  of  October. 

During  this  period  the  dredge  worked  over  8  miles  of  river,  completing  the  six 
channel  cuttings  as  above. 

Seaaon  of  1892  to  June  SO, — The  work  this  year  was  commenced  by  fitting  up  the 
steamer  Ogama  for  a  trip  of  inspection  over  the  unimproved  portion  of  Goc%e  Rspidi 
on  May  8,  taking  advantage  of  the  comparatively  high  sta^e  of  water  at  that  time, 
and  after  the  return  to  Grand  Forks,  the  preliminary  operations  necessary  to  pnt  the 
dredging  fleet  in  shape  were  commencea.  The  work  to  this  date  has  oonsuted  io 
the  i^eneral  repair  of  the  boats  and  machinery,  partial  calking  of  the  entire  fleet,  re- 
placing worn-out  castings  on  the  dredges,  excliaiige  of  the  Ijoiler  of  Dredge  No.  1  for 
that  of  the  scow  derrick,  and  everj-thiug  necessary  to  prepare  the  dredging  fleet  for 
the  resumption  of  work.  Total  cost  of  repairs,  distributed  generally  throughoot  the 
fleet,  $948.75. 

Very  respectfully,  your  obedient  servanf, 

B.  Davenport, 
Auietant  Engineer, 

Mty.  W.  A.  JoNKS, 

Corps  of  Engineer  $,  U,  S.  A. 
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COMMERCIAL  STATISTICS. 

The  stage  of  water  in  the  Red  River  during  the  hoating  season  of  the  past  year 
has  been  more  favorable  than  any  year  8inc&  1885.  During  the  last  half  of  the  sea- 
son of  1891;  the  water  reached  the  vicinity  of  zero  on  the  Grand  Forks  gauge  only 
for  a  short  time  during  the  months  of  August  and  September.  In  1S&2,  to  June  30, 
the  water  ranged  from  8  feet  to  28  feet  on  the  Grand  Forks  gauge,  giving  at  the 
lowest  12  feet  m  the  channel  to  the  north  of  that  place  and  not  less  than  4  feet  on 
Goose  Rapids. 

The  Red  River  Transportation  Company  has  been  the  only  steamboat  line  in  active 
operation  during  the  past  year.    Their  one  steamer,  the  W,  H.  AUop  (157  tons),  and 
a  fleet  of  barges  have  been  steadily  occupied. 
The  following  is  a  statement  of  the  freight  moved  in  1891. 
From  the  north  to  Grand  Forks,  North  Dakota : 

Tont. 

Wheat 7,487 

From  the  south  to  Grand  Forks,  North  Dakota : 

Wheat 3,193 

From  Grand  Forks  north : 

Merchandise 60 

Lumber 647 

Cordwood 760 

Total 12,137 

Cknnparative  statement  of  freight  moved  by  eteamhoata  and  barges  during  the  poet  thirteen 

years. 


1881 
1890 
1889 
1888 
1887 


Tons. 


12,137 

1,710 

8,8fi6 

12,140 

10,406 


Yoar. 


1886 
1885 
1884 
1883 
1882 


Tons. 


10,507 
23,u43 
29.046 
23,314 
31,652 


Year. 


1881 
1880 
1879 


Tons. 


26,557 
21,651 
17,829 


Z7. 

SURVEYS  FOR  RESERVOIRS  AT  THE  SOURCES  OF  MISSISSIPPI,  ST.  CROIX, 

CHIPPEWA.  AND  WISCONSIN  RIVERS. 

Nothing  was  done  under  this  head  daring  the  past  fiscal  year,  no  funds 
having  been  available  for  such  work.  For  account  in  detail  of  tliese 
surveys  reference  is  made  to  pages  1507  and  1508,  Appendix  Y,  Part 
II,  Annual  Beport  of  Chief  of  Engineers,  1886. 

Money  statement, 

SAmonnt  (estimated)  required  for  completion  of  existing  project. $50,000 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and  harbor 
acts  of  1866  and  1867. 


Z  8. 

GAUGING  MISSISSIPPI  RIVER  AT  OR  NEAR  ST.  PAUL,  MINNESOTA. 

The  Board  of  Engineers,  to  whom  was  referred  the  project  for  the 
application  of  $37,SW),  appropriated  by  the  river  and  harbor  act  of 
August  5,  1886,  for  reservoirs  at  the  headwaters  of  the  Mississippi 
Biver,  recommended  in  their  report,  dated  May  24, 1887 :  "  That  such 
gaugings  be  made  at'or  near  St.  Paul,  during  the  annual  operation  of 
the  reservoirs  as  shall  determine  accurately  the  discharge  at  that  point 
at  critical  periods."  (Page  1692,  Annual  Beport  Chief  of  Engineers, 
1887.) 

The  river  and  harbor  act  of  August  11, 1888,  authorized  the  gaug- 
ings and  provided  for  them  as  follows : 

And  the  Secretary  of  War  shall  caose  saoh  gaugings  to  be  made  at  or  near  St. 


1 


I 

i 


r 

f 


/ 


S 

f 

I 


8 
9 
10 
JJ 
12 
lii 
U 
15 


'July      I 
•  '  July     0 

el'l'^jyio 

/    July    j^ 


-do  **  '  ^'-^auJ.  / 
•  '!«; /. 


23 
2o 


July 

'luly 

'/"/T   17 
July   ig 

July 

'July 

i"ly  :iO 

f  "y.  1 
:?"*f.  3 

'^"/f.    6 
f"^'.    7 
f  "AT.    8 
;^"/?.  JO 

^  '  f  "^.  13 

f  «g.  15 

f^H'  17 

•f  «g.  18 

f^g.  19 

f-u^.  20 
Aq^.  21 


-«lo 

-.rlo 

-do 

do 


''t.Ti^'^t^eter, 


2.  78  /      5  «^ 
/      *.  773. 27 


f««.2S 

I' 373.  45 

f«2J.09 
/.W2.35 

f«W.3g 
^«ftl.75 


f  731. 8g 

<.e75.77 
*.  516.  J5 
<•  «60.  72 

M*«7 
<.jS^H89 

f  843.48 

i'  ^.  84 

<  390.58 
4'r^I-  *7 

JJJ8.40 
f  300.84 


^ssir^ 


Rain. 


*^*XLf-yin4  dftw» 


JLiViif  ^4_ 
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TohU  of  gaugitiga  made  at  8t,  Panlj  iftiiM«soto,  eto. — Contiaaed. 


No. 


42 


43 
44 

45 

4e 

47 
48 
49 
50 
51 
52 
53 
54 
56 
50 
57 
58 
60 
OO 
61 
62 

63 
64 
65 

66 
67 
68 
60 
70 
71 
72 
73 
74 
75 
76 
77 
78 
70 
80 
81 
82 
83 
84 
86 
86 
87 
88 
80 
00 
01 
02 
03 
04 
05 
06 
07 
08 
00 


Date. 


1801 
Aug.  22 


Ailg.  24 
Aug.  25 
Aug.  26 
Ang.27 
Aug.  28 
Aug.  20 
Aug.  31 
Sepl  1 
Sept  2 
Sept 
Sept 
Sept 
Sept 
Sept  8 
Sept  0 
Sept  10 
Sept  11 
Sept  12 
Sept  14 
Sept  15 


Sept  17 
Sept  18 
Sept  10 
Sept  21 
Sept  22 
Sept  23 
Sept  24 
Sept  25 
Sept  26 
Sept  28 
Sept  20 
Sept.  30 
Oct 


Oct. 
Oct 
Oct 
Oct 
Oct 
Oct. 
Oct. 
Oct 
Oct. 
Oct. 
Oct 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct 
Oct 
Oct. 
Oct 
Oct. 
Oct 
Oct 
Oct. 


1 
2' 
3  I 
5 
61 

V 

10 
12 
13 
14 
15 
16 
17 
10 
20 
21 
22 
23 
34 
26 
27 
28 
20 
30 


100  Oct.     31 

101  Not.     3 

102  HfoY.     4 
108  Not.     5 

104  Not.     6 

105  Nor.     7 

106  Not.     0 

107  Not.   10 

108  Not.    11 
100  Not.    12 

110  Not.  13 

111  Not.  14 

1802      I 

112  Jane    1  I 

113  June    2  '■ 

114  Jane    3  i 

115  ,  Jane   4 


Place. 


Miflciasippi  BiTer 
at  Robert  Street 
Bridge,  St  Paoi 
.do 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 

.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
do 
.do 
.do 
.do 
do 
do 
.do 
do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 

.do 
.do 

do 
.do 
.do 
do 
.do 
.do 
do 
.do 
.do 
.do 

.do 

do 

.do 

.do 


Method. 


Ellis  currant  metert 
No.  21. 


• 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
do 
.do 
.do 
do 
.do 
do 
.do 
.do 
.do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

do 

.do 

do 

.do 

.do 

.do 

.do 

.do 
.do 

.do 
.do 
.do 
do 
.do 
.do 
.do 
.do 
.do 
.do 

do 

do 

.do 

.do 


Reading 

of  signiQ 

service 

sPpaui, 
Minn. 


1.50 


1.36 
1.61 
1.46 
1.46 
1.34 
1.25 
1.48 
1,40 
1.47 
1.35 
1.31 
1.20 
1.70 
1.40 
1.25 
1.20 
1.40 
1.07 
1.65 
1.34 

1.40 
1.34 
1,23 
1.15 
1.38 
1.07 
1.31 
1.28 
1.24 
1.50 
1.62 
1.60 
1.56 
1.70 
1.85 
1.63 
1.80 
1.45 
1.60 
1.50 
1.35 
1.50 
1.45 
1.45 
1.40 
1.27 
1.40 
1.50 
1.48 
1.48 
1.32 
1.21 
1.18 
1.46 
1.35 
1.41 
1.38 

1.32 
1.38 

1.10 
1.31 
1.11 
0.07 
0.82 
1.00 
0.54 
0.00 
0.65 
0.80 

11.45 
11.10 
10.80 
10.46 


Dittcharge 
in  cubio 
feet  pn: 
second. 


3,738.54 


3,674.88 
3,802.53 
3, 764. 10 
3, 746. 77 
3,532.02 
3,366.80 
8, 665. 06 
3,702.81 
3, 636. 44 
3, 555, 24 
3, 476. 63 
3, 380. 22 
4, 323. 20 
3,026.08 
3,208.58 
3,328.44 
3,482.96 
8,233.53 
4.227.02 
3,614.30 

8, 767. 84 
3, 512. 16 

3. 327. 51 
3,244.63 
3,538.58 
3,  111.  75 
3.386.15 
3,287.82 
8, 428. 81 
3, 670. 28 
3,056.24 
3.803.81 
8,875.35 
3,081.58 
4,210.55 
3,000.00 
4. 242. 02 
3,606.50 
3,063.04 
3.824.20 
3, 537. 30 
3,808.86 
8,720.01 
3, 761. 12 
3,648.76 
3,458.81 
3, 710. 14 
3,830.01 
3,804.75 
3, 780. 80 
3, 543. 40 
3,530.56 
3,450.02 
3,602.73 
3.535.02 
3,658.00 
3,500.47 

3, 612. 36 
3,578.03 

3, 102. 05 
3, 440. 08 
3, 180. 88 
3, 036. 18 
2,686.20 
2,088.85 

2. 422. 52 
2. 824. 35 
2,507.87 
2.742.97 

39,478.47 
38,093.46 
35,547.75 
33,525.12 


Remarks. 


Wind  downstream. 
Strong  downstream 
wind. 


S strong  wind  down- 
stream;  large 
waves. 
Very   strong   wind 
downstream. 


Wind  upstream. 
Rain. 

Strong  wind  down- 
stream. 


Wind  downstraam. 
^Strong  wind  down- 
<  stTpam.  Very  cold 
(    and  high  waTos. 


18o2       RKPORT    OF   THE   CHIEF   OF   ENGIN££KSy   U.  S.  AKMY. 
Table  of  gauging$  made  ol  8t,  Paul,  Minneeoia,  eie, — Continned. 


No. 


U6 


117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 


Date. 


PlAM. 


1892. 
Jane    6 


Jo&e  7 
June  8 
Jirne  9 
June  11 
June  13 
June  14 
June  15 
June  10 
June  17 
June  18 
June  20 
June  21 
June  22 
June  23 
June  24 
Jane  25 
June  27  i 
June  28 
June  30 


MissiMtppl  Rirer 
at  Robert  Street 
Bridge,  8t.  Paul. 

— do 

— do , 

— do 

do 

— do 

— do 

— do 

— do 

.  ..do 

I do 

, do 

L...do 

' do , 

' do , 

; do , 

u  . .  .do 

do 

.do 

.do 


Method. 


EUia  current  meter, 
No.  21. 


do 

do 

do 

.do 

do 

.do 

.do 

.do 

.do 

do 

.do 

do 

do 

do 

do 

do 

do 

do 

.do 


5 


Beadin 

of  fti^pal 

service 

8t.  Paul, 
Minn. 


9.85 
9.50 
9.25 

8.97 
8.70 
&70 
8.80 
8.95 
9.50 
9.52 
9.85 
9.m 
9.65 
9.48 
9.00 
8. 75 
aff5 

aao 

8.60 


Dificharge 

in  cubic 

feet  per 

•econd. 


39.803.94 


3t  149.  S2 
28,936.73 
28,032.78 
28,035.24 
24,473.48 

24,  708.  81 
25.798.53 
26,  273. 18 
28, 962. 61 
29,074.36 
31,182.08 
30, 150. 83 
29,473.67 
28,458.74 
26,242.52 
34,899.49 
24,945.28 

25,  725. 16 
24, 128. 47 


The  gaiigings  were  made  by  observing  the  mid-depth  velocities  in 
sections  20  feet  apart.  Mean  velocity  was  taken  a£(  95  per  cent  of  mid- 
depth  velocity. 

The  results  of  the  gaugings  are  interesting  and  valuable  so  far  as 
they  go,  but  the  money  heretofore  allotted  and  made  available  for 
gaugings  has  been  inadequate  to  procure  the  information  needed  for  a 
correct  and  scientific  investigation  of  the  effect  of  the  reservoir  water 
on  the  Mississippi  Kiver.  It  is  imperative  that  this  effect  shall  be 
ascertained  and  established  beyond  question.  The  knowledge  gained 
would  be  of  use,  not  only  in  connection  with  the  present  reservoir  sys- 
tem at  the  head  waters  of  the  Mississippi  Biver,  but  also  in  determin- 
ing the  value  of  reservoirs  as  a  means  of  improving  rivers  in  general. 

It  is  recommended  that  Congress  be  asked  to  fix  the  amount  to  be 
annually  available  for  this  specific  work. 

Amount  expended  during  the  fiscal  year  ending  June  30,  1892,  in- 
cluding outstanding  liabilities,  $900. 

Ahitract  of  allotmente* 

For  fiscal  year  endiug  June  30  - 

1889 ^ *$900 

1890 600 

1891 900 

1892 90O 

Money  statement 

Jnly  1,  1891,  balance  unexpended $1,179.07 

June  30,  1892,  uiiiount  expended  during  fiscal  year 1, 133. 85 

July  1,  1892,  balance  unexpended 45.22 

July  1,  1892,  outstanding  liabilities 45.22 

Amount  allotted  for  fiscal  year  ending  June  30,  1893 500.00 

Amountthatcanbeprofitably  expendedinfiacalyearendingJiineSO,  1894      4, 600.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Itemized  $iatemeni  of  expenditures  during  the  fiscal  ytnr  ending  June  30, 1892, 


Bate. 


1891. 
Jnly  31 . 
Aug.  29. 
Sept.2.. 
Sept.  16 . 
Sept  22. 


Oot.1. 
Oct  16 


]!roT.2and]l 

Dec.l 

1892. 
Feb.5 


Junes 


To  whom  i»aid. 


Sundry  peraong 

St.  Fan]  White  Lead  and  Oil  Co. 

Snndrrpenons 

John  Wolf 

A.  O.  Powell 

B.W.  Collies 

George  W.Allen 

Stindry  pervons 

Bobinton  and  Cary  Co 

Ames,  Ebert  &  Co 

American  Express  Co 

Sundry  persons 

do 


Henry  E.  Wedelsteadt  &■  Co 
Wriffbt,  Barrett  A  Stilwell. . 

Kennel,  Esser  Sc  Co 

Boeringer  &  Son 

Pioneer  Press  Co 

Brown,  Treacy  &  Co 

NoyesBros.^  Cutler 

Ames,  Ebert  St  Co 

D.W.ColUes 


Total. 


For  what  paid. 


PayroU  for  July,  1891 

Paint 

Pay  roll  for  August,  1891  — 

Services  

Traveling  expenses 

do 

do 

Pay  roll  for  September,  1891. 

Wire  rope,  etc 

Dry  batteries 

Express  charges 

Pay  roll  ibr  October,  1891 . . . . 
Pay  roll  for  November,  1891  . 


Stationery 

Waste  baskets 

Blue-print  paper ...t. 

Section  liner 

Mounting  map^ 

Paper  and  ink 

Chemicals,  etc 

Okonite 

Services 


Amount. 


$155. 00 

1.16 

139. 2S 

.75 

1.92 

1.22 

1.82 

133.50 

7.80 

3.00 

.45 

171. 17 

153.67 

51.39 
2.17 
1.16 
7.60 
3.60 
1.75 
4.62 
1.50 

10.50 


854.78 


Outstanding  liabilities  June  SO,  189S, 


To  whom  owing. 


D.W.  Collies 

St.  Paul  Brass  Works  . 
Robinson  and  Cary  Co. 
Boeringer  St,  Son 


Expended  during  the  fiscal  year  ending  June  30, 1892 
Total 


On  account  of— 


Services 

Meter  weight. . 
Wire  sash  cord 
Brass  tags 


Amount. 


$.35.00 

9.36 

.40 

.46 


4.5.22 
854.78 


900.00 


Zg. 

PRELIMINARY  EXAMINATION  AND  SURVEY  OF  RED  RIVER  OF  THE 
NORTH  AND  TRIBUTARIES  ABOVE  FERGUS  FALLS  AND  CROOKSTON, 
MINNESOTA,  AND  OF  BIG  STONE  LAKE,  MINNESOTA,  AND  SOUTH  DA- 
KOTA, WITH  A  VIEW  TO  IMPROVING  NAVIGATION  THEREON  BY  THE 
ERECTION  OF  SUITABLE  DAMS,  OR  BY  SUCH  OTHER  MEANS  AS  MAY 
BE  DEEMED  BEST. 

[Printed  in  House  Ex.  Doo.  Ko.  127,  Fifty-seoond  Congress,  first  session.] 

Offiob  OP  THE  Chief  of  Engineers, 

United  States  Army, 
WasMngtoUy  D.  0.,  February  6, 1892. 

Sir:  I  have  the  honor  to  submit  herewith  reports,  dated  February 
24, 1891,  and  January  11, 1892,  respectively,  upon  preliminary  exami- 
nation and  survey,  with  map,*  of  Bed  Eiver  of  the  North  and  tributaries 
above  Fergus  Falls  and  Crookston,  Minn.,  and  of  Big  Stone  Lake, 
Minnesota  and  South  Dakota,  with  a  view  to  improving  navigation 


•Not  reprinted.    Printed  in  HonRe  Ex.  Doc.  No.  127,  Fifty-second  CongreAS,  first 
seuion. 
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thereon  by  the  erection  of  soitable  dams  or  by  such  other  means  as  my 
be  deemed  best,  made  by  Maj.  W.  A.  Jones,  Corps  of  Engineers,  in 
compliance  with  provisions  of  river  and  harbor  act  approved  September 
19,  1890. 

The  plan  of  improvement  presented  contemplates  the  formation  of  two 
reservoir  systems,  at  Bed  I^ke  and  Lake  Traverse,  at  the  head  waters 
of  tribntaries  to  the  Red  Biver  of  the  Korth,  for  the  purpose  of  dimin- 
ishing the  effects  of  floods  and  of  storing  water  for  use  at  low  stiiges  in 
the  Bed  River  system. 

The  pUin  for  the  Bed  Lake  reservoir  system  contemplates  the  con- 
struction of  a  reservoir  dam,  with  a  lock,  in  Bed  Lake  Biver  near  the 
outlet  of  the  lake.  Navigation  up  Bed  Lake  Biver  to  the  lake  is  to  be 
provided  for  by  the  construction  of  locks  and  dams  at  Grookston  and 
Thief  Biver. 

The  plan  for  the  Lake  Traverse  reservoir  system  contemplates  the 
diversion  of  Otter  Tail  Biver  into  Babbit  and  Bois  de  Sioux  riTers 
by  constructing  a  dam  and  canal  near  Breckenridge;  construction  of  a 
dam  and  lock  in  Bois  de  Sioux  Biver  below  the  mouth  of  tbe  Rabbit; 
and  construction  of  a  dam  at  the  foot  of  Big  Stone  Lake,  and  exca- 
vation of  a  canal  to  connect  Big  Stone  Lake  with  Lake  Traverse. 

The  estimated  cost  of  these  works,  not  including  flowage  damages,  is 
as  follows: 

Red  Lake  system: 

Red  Lake  dam  and  lock... '. $150,000 

Dam  and  lock  near  Thief  River 150,000 

^   $300,000 

Lake  Traverse  system : 

Dam  and  lock  in  Bois  de  Sioux  River  below  Rabbit  River. . .  150, 000 
Canal  between  Otter  Tail   River  and  Rabbit  River,  near 

Breckenridge ! 60,000 

Dam  across  Otter  Tail  River 20,000 

Dam  at  foot  of  Big  Stone  Lake 150,000 

Canal  between  Big  Stone  Lake  and  htiko  Traverse 30, 000 

410,000 

Surveys  and  contingencies 150,000 

Total 860,000 

Major  Jones  also  suggests  that  a  canal  55  miles  long  could  be  con- 
structed from  Bed  Lake  to  Bainy  Lake  Biver  (which  empties  into  tiie 
Lake  of  the  Woods)^  extending  navigation  to  tiiat  region^  at  a  cost  rf 
about  $15,000  per  mile. 

The  amount  of  commerce  on  the  Bed  Biver  of  the  North  does  not 
justify  undertaking  a  project  of  this  magnitude,  and  in  my  opinion  the 
river  is  not  worthy  of  improvement  to  this  extent  by  the  General  6oy« 
emment. 

Very  respectfully,  your  obedient  servant, 

Thos.  lirNCOLN  Casey, 
JSrig.  Oen.f  Chief  of  Engmen. 

Hon.  S.  B.  Elkins, 
Secretary  of  War. 
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preliminary  examination  of  red  river  of  the  north  and  trib- 
utaries above  ferous  falls  and  crookston,  minnesota,  and 
op  bio  stone  lake,  minnesota  and  south  dakota,  with  a  view 
to  improvino  navigation  thereon  by  the  erection  of  suit- 
able dams,  or  by  such  other  means  as  may  be  deemed  best. 

United  States  Engineer  Office, 

8t  Pauly  Minn.y  February  24, 1891. 

General:  In  compliance  with  the  act  of  Congress,  September  19, 
1890, 1  have  the  honor  to  report  the  result  of  a  preliminary  examination 
of  '^  Bed  Biver  and  tributaries  above  Fergus  Falls  and  Grookston  and 
of  Big  Stone  Lake,  with  a  view  to  improving  navigation  thereon  by  the 
erection  of  suitable  dams,  or  by  such  other  means  as  may  be  deemed 
best,  together  with  an  estimate  of  cost.'' 

I  interpret  the  foregoing  as  calling  for  an  investigation  of  the  ques- 
tion of  improving  the  Bed  Biver  of  the  North  by  means  of  reservoirs 
at  Big  Stone  Lake,  and  on  the  Otter  Tail  and  Bed  Lake  rivers,  and 
have  made  the  examination  accordingly. 

pesoription  of  the  red   river  of  the  north,  with  tribu- 
taries, AND  BIG  STONE  LAKE  AND  LAKE  TRAVERSE. 

RED  BIVER  OF  THE  NORTH. 

The  Bed  Biver  of  the  Korth  is  a  sluggish,  narrow,  and  tortuous 
stream  subject  to  excessive  variations  in  volume.  It  drains  an  area  of 
32,000  square  miles  of  fertile  country  in  the  States  of  Minnesota  and 
North  Dakota.  Together  with  one  of  the  tributaries,  the  Bois  de  Sioux, 
it  forms  the  boundary  line  between  those  States. 

The  region  drained  in  Minnesota  lies  west  of  the  Mississippi  Biver 
basin  and  north  of  the  Minnesota;  in  North  Dakota,  east  of  the  Devils 
Lake  basin  and  the  James,  or  Dakota,  Biver. 

The  main  river  is  formed  at  Breckenridge  by  the  conjunction  of  the 
Bois  de  Sioux  and  Otter  Tail  Biver.*  Its  general  course,  as  well  as 
that  of  the  Bois  de  Sioux,  is  due  north  to  the  British  Possessions  and 
empties  into  Hudson  Bay.  It  tias  no  connection  with  any  other  waters 
of  the  United  States,  except  during  times  of  fireshets,  when  the  waters 
of  Lake  Traverse,  the  source  of  the  Bois  de  Sioux,  nungle  with  those 
of  Big  Stone  Lake  on  the  Minnesota  Biver. 

On  inspecting  a  map  of  the  Red  River  Basin,  one  is  struck  with  the  fact  that  most 
of  the  tributary  streams  have  their  sources  in  a  higher  latitude  than  their  mouths. 
This  peculiarity  exteuds  as  far  north  as  the  Saskatchewan,  in  Manitoba,  and  would 
seem  to  suggest  that  originally  the  general  slope  of  the  country  was  to  the  south, 
and  that  the  waters  of  this  immense  area  were  drained  by  a  large  stream  which 
occupied  the  now  comparatively  dry  valley  of  the  Minnesota.  Maj.  Q.  K.  Warren, 
in  his  report  on  the  Minnesota  Valley,  advances  the  theory  that  there  has  been 
a  subsidence  along  the  valley  of  the  Red  River,  having  its  maximum  below  Lake 
Winnipeg,  together  with  a  possible  upheaval  of  the  headwaters  of  the  Minnesota 
River.  All  the  natural  features  of  the  Red  River  Valley  confirm  this  theory.  (Col. 
Farc^uhar's  re}>ort,*page  370,  Annual  Report,  1875,  Part  i.) 

The  tribataries  irom  the  west,  or  Dakota,  are  inconsequent,  except 
daring  periods  of  freshets,  though  a  few,  like  the  Cheyenne,  are  of  great 
length. 

The  topography  of  the  country  (prairie)  through  which  the  Dakota 
tributaries  How  is  not  adapted  to  the  sustenance  of  rivers.    There  are 

•  AutlioritioH  ditt'i^r  as  to  wliether  the  Otter  Tail  Kivcr  t'xtonds  beyond  Otter  Tail 
Lake,  with  that  Lake  as  the  head  of  the  lied  River  of  the  North.  This  oilice  ba« 
always  apx^lied  the  names  as  used  in  the  text. 


.  1.  nw  lakw  In  form  natnni]  rwervoin'.  TL'- 

I. «  XinntMiU.  imiiHtt  nan)'  like  duract(rn»tic^  fiiln ' 

.  1^  i*,p  I  in.'!  T.11I  luirt  H«i  I>iikc  rivers,  whitli  take  \iu-.:  1 

').  in  ttie (oriuM-,  by  aKjisimii 

i'i.i*.    These  two  slceami  funii-! 

■'ic  river. 

■■  two  RireamBformiTi::  "■  ■  "'  ■ 
■Til  tribolary,  is,  in  \ 
■  "I"  mmie  ])romincTii  ■ 
■    !'i..iu  tlie  fact  that  ; 
T,  ■  .'M'loped  iiit'-:i[i  ;Liti'. 

((>:  ■  inmeof  tiieiJed  U\\- 

■1m  iii'iglil  tbey  ini'iPii^c 

!!.■ 

■  ill  snnie  gravel  and  )>■ 

:  the  Ke4  I-ake  Ti: 

,,,.  ..■..■  -■...iiiii>l'oiui<liuixedttitlj 


IBtllViu' 


.11  iiDiI  tolerably  imiriim.   Tlic 

■■III  Ii.-iiDnliin-  llnr,  :l  rii-Tniifi'! 


ilttlii'i 

■BCVMl'>t: 
tiniKlolu  L-ljU  f'^L'' 
bavldan.   Tbrnu 
la  USS  nil'. 

rniii;-^- 

sou  cull 


ru]l  is  at  tlio  liettii  of  Uie  raiiiils,  Iwi^ 


■Xtltn 
Fotfc*  • 

th#  niliiifc'  (Icpilis  in  the 
■  ^"^  to  buno  J"^  '*'" 


APPENDIX  Z — REPORT  OF  MAJOR  JONES. 


185? 


The  following  tiible  shows  the  length,  width,  depth,  high  and  low 
water  volumes,  height  of  banks,  and  flood  level: 


From-> 


Breckenridge 

fort  Abercrombie 

Moorhead 

Goose  Rapids 

Frog  Point 

Grand  Fork  a 

Turtle  River 

Bill  Salt  River 

Pelican 


Total 


Fort  Abercrombie 

Mourhead 

( io<i80  Kapids 

Frog  Point 

Grand  Forks 

Turtle  River 

Big  Salt  River 

Lower  End  Pelican  bars . 


Distance  in 
miles. 


By 
river. 

By 

land. 

26.00 
71.00 
08.  00 
21.96 

Slope. 


Tot«l  fall. 


35.00 
25.00 
:i0. 50 
40.  00 


Boundary  line 48.00 


22 
18 
13 
17 
28 


Feet. 
35.5 
38.2 
50.658 
21.169 
12.8 
6.2 

20.661 

9.333 


395.52  ; '     194.521 


Averacre 
]>er  mi 


aee 
lile. 


Feet. 
1.36 

.616 

.365 
.403 

.293 

.194 


From— 


Breckenridge 


Fort  Abercrombie 

Moorhead 

Goose  Rapids 


Frog  Point  — 
Grand  Forks  . 
Turtle  River.. 
Big  Salt  River 


Pelican 


To— 


Fort     A  b  e  r 
crombie. 
Mo4jrbead  . . . . 
( I  oose  Rapids  . 
Frog  Point  . . . 


Slope. 


Maximum. 


At^ 


ConoIIys  Rapids 


Length. 


Miles. 


Grand  Forks  . 
Turtle  River  . 
Big  Salt  River 
Lower  End  Pel- 
ican bars. 
Boundftfy  line .' 


Upper  End  of  Goose 
liapids. 


Turtle  River  bars. 


0.028 


5.000 


Fall. 


Feet. 


4.6 


Average 
per  mile. 


Feet. 
2.446 

1.389 

'4.95" 


Width 

of 
river. 


Feet. 
125 

95 
100 
160 

100-200 


250-300 


From — 


Breckenridge 


Tort  Abercrombie 


IkCoorhead. 


Oooae  Bapids 
Frog  Point... 


PeUoan 


To— 


Height  ot 
banks. 


Fort    A  b  e  r 
crombie. 


Moorhead 


Goose  Rapids 

Frog  Point . . 
Grand  Fdrks 


12  feet 


At  Moorhead, 
37|  feet. 


At  Frog  Point, 
61^  feut. 


Boundary  line 


At  Pembina, 
60  feet. 


Low-water 
volume. 


High -water 
volume. 


At  Brecken- 
ridge, 200 
cubic  feet 
per  Bceoiid. 

At  Moorhead. 
250  cubic 
feet  per  sec- 
ond. 


A  t  Grand 
Forks,  500 
culiic  feet 
per  Hecond, 

At  boundary 
Hue,  tiOOcii- 
bic  feet  per 
second. 


At  Moorhead, 
20,000  cubic 
feet  per  sec- 
ond. 

At  Elm  River, 
30,000  cubic 
feet  per  sec- 
ond. 


At  Pembina, 
40.000  to 
50.000  cubic 
feift  per  sec- 
ond. 


Range  between 

high  and 
low  Watermark. 


At    Brecken- 
ridge, 16  feet. 


At     Moorhead, 
32.8  feet. 


At  Elm   River, 

36.2  feet. 
At     Caledonia, 

39.6  feet. 


At  Grand  Forka^ 
42.5  feet. 


At  Pembina,  38.6 
feet. 


The  obstructions  to  navigation  are: 

(1)  Lack  of  water  daring  low-water  stages.  When  the  volume  falls 
to  250  cubic  feet  per  second  at  Moorhead  navigation  is  practically 
suspended  and  can  not  be  ma<ie  possible  within  a  reasonable  cost  with- 
out an  increment  to  the  volume. 
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(2)  With  a  volume  of  500  cubic  feet  per  second  at  Moorhcad  the  ob- 
Btructioiis  between  Breckenridge  and  Moorhead  have  been  stat^l  in 
Maj.  Allen'8  report  dated  January  31,  1880  (page  1829,  Annual  Report 
1881,  Part  II),  ai*  follows  : 

From  Hri»ck«»nriilgo  (tho  jiiiiction  of  the  Otter  Tail  and  Bois  de  Sionx  riverejto 
old  Fort  AlMTcTomliie — ii  diKtauce  by  river  of  26  miles — the  H\o\*e  or  fall  of  thcgur- 
face  of  tlu'  stream  is  X>.542  f«et,  or  uu  uvernge  .slope  jier  mile  of  1.36  feet,  with  one 
Btreti'h  inr hilled  of  1.3  miles  with  an  average  Rloi>e  of  2.86  feet  ]>ermile.  TLiu latter 
nlope  is  over  what  is  known  as  Conollys  Kapids.  ^Die  river  for  the  entire  26  miles  is 
about  2(X)  fet't  wide,  and  for  a  grfUttT  portion  of  the  di.stance  tliL'  river  bed  is  funned 
of  pravel,  mixed  with  freciuont  ])owbhTH,  some  of  which  have  cu  Ideal  contents  of  5 
yards.  Houndin^s  show,  in  eleven  dillerent  stretrhes  of  river,  a  low-water  channd 
of  less  than  1  foot.  Thes«a  are  not  isolated  soundings,  but  continue  for  distine^s  of 
from  1  to  5(X)  feet,  and  even  for  these  depths  of  channel  are  very  nfirrow and  tortuoni 
and  (•nm]>l«*tely  hennnetl  in  by  lar*je  bowlders.  •  *.  •  Fort  Abercnimbie  should 
be  ronsiilcrril  the  head  of  navigation  on  the  Red  RiVer  of  tlie  North,  the  ]K»rtionof 
river  between  that  point  and  Hreekenri<lge  being  possible  for  uavigHtion  for  a  few 
days  only  in  the  year,  during  the  i>eriod  of  extreme  high  water. 

From  Fort  Aborerombie  to  Fargo  [opposite  Moorhead]  the  distance,  by  river,  ij 
75.6  miles,  with  an  average  slope  ]w.t  mile  of  a  little  over  0.5  of  a  foot.  Duringthe 
wint-er  of  IttTi)  and  IHXi)  a  party  cut  down  the  overhanging  trees  and  n?njuv5 all 
Bnags  which  were  to  be  found  while  the  river  was  frozen.  The  work  was  well  done 
as  far  as  it  was  possible  to  do,  but  durijig  the  period  of  open  river  and  low  water i 
considerable  number  of  dangerous  snags  are  still  to  be  seen,  and  shoald  be  re- 
moved.    •     *     • 

The  river  from  Fort  Abercrombie  to  Fargo  is  naturally  superior  for  navigable pnr* 
poses  to  tliat  part  of  the  stream  from  Fargo  to  the  mouth  of  the  Cheyenne  Riret 
20  miles  below  Fargo,  and  very  little  work  will  be  re<|uired  to  perfe<*t  it.  To  within 
6  miles  of  Fargo  nothing  is  re([uired  but  tlie  removal  of  snags;  but  over  the  ktttf 
6  miles  mentioned  about  40,000  yards  of  earth  will  have  to  be  removed  by  dredging. 
The  removal  of  snags  is  by  far  the  more  needed  improvement  at  present,  andshonlS, 
if  possible,  be  accomplished  first. 

BeU)w  Moorhead  the  obstnictions  are  clay  bars,  on  which  dredging 
oi)eratioiiH  have  been  carried  on  since  1879.  These  bars,  as  a  rule,  are 
formed  in  a  peculiar  inanuer,  owing  to  the  geological  formation  of  tiie 
country. 

In  1879  the  assistant  engineer,  in  local  charge  of  the  dredging  work, 
thus  speaks  of  them: 

It  is  a  curious  fart  that  in  nejvrly  every  cafle,  in  the  upper  river,  the  deep  water  or 
channel  is  on  or  near  the  points,  And  the  bars  and  shoals  are  located  in  the  bends; 
or,  in  other  words,  the  channel  is  on  the  convex  side  of  the  river  and  the  shoahin 
the  concave.     *     *     * 

The  cutting  or  undermining  of  the<ie  steep  banks  produces  hard  clay  bars  and 
lumps,  which  generally  ext<^nd  over  half  way  across  the  river.  These  bars  areso 
fre(|uent  and  the  water  so  shallow  over  them,  that  they  cause  a  profile  of  the  river 
to  show  a  series  of  level  pools,  cojinect'Od  by  short  pieces  of  much  greater  slope  and 
conse(|  niMi  t  s  w  it'ter  <!urrent8.  These  pools  have  generally  su  f!icient  depth  of  water  for 
navigation  purposes.     (Pages  1192-3, 1879  Annual  Report,  Part  ii.) 

Under  date  of  June  30, 1887,  Assistant  Engineer  R.  Davenport  re- 
I)orted,  in  relation  to  them:    •    •     • 

A  number  of  extensive  land  slides  have  come  into  the  river  during  the  U»ltwo 

years.     *     »     ♦• 

The  banks  of  the  Red  River  are  always  moving  on  the  bend  side,  discharging  large 
quantities  (delay  and  earth  into  the  river,  but  during  the  last  two  years  theslidei 
have  b«en  more  extensive  and  more  numerous  than  ever  before  noticed,  at  leart 
since  the  work  of  inijirovement  was  commenced.  Two  years  ago,  in  1885,  a  slide 
occurred  5  miles  north  of  Moorhead,  which  nmst  have  brought  into  the  river  atleast 
1(X>,(K)0  cubic  yanlH  of  eluy  and  earth.  And  last  spring,  18^6,  on  the  rapids,  a  elide 
containing  probably  2(>0,(KK)  cubic  yards  completely  filled  the  river,  forming  for  a 
time  a  Mharp  fall  of  5  left  or  more.  The  river  in  a  few  mouths  formed  a  narrow  and 
crooked  channel  through  the  obstructious,  but  when  the  dredge  passed  over  thak 
portion  of  tht^  river  iU'in  spring  it  was  found  necessary  to  excavate 3,000  cubic  yardi 
of  material  from  the  chaiiuel  at  that  point  to  permit  the  passage  of  steamboat*  (the 
river  at  that  jilace  was  formerly  200  f<*et  wide),  and  for  ten  mile«  below  the  slide  it 
was  found  that  neAv  bars  had  been  formed,  which  will  all  have  to  be  dredged,  in 
what  was  formerly  considered  fairly  good  river. 
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In  addition  to  the  extensive  slides  above  mentioned,  numerous  smaller  slides  have 
Iso  occurred,  both  on  the  improved  and  unimproved  .portions  of  the  river.  In  some 
)calities  below  Grand  Forks  they  have  entirely  changed  the  shape  of  the  bottom  of 
be  river.  Two  new  cuts  made  this  spring,  No.  9  A  and  No.  9  B,  requiring  the  exca- 
ation  of  5,200  cubic  yards,  were  rendered  necessary  from  this  cause  alone,  and  A 
nmbcT  of  other  places  have  been  found  where  digging  must  soon  be  done  from  the 
iime  canse. 

As  previously  mentioned,  the  banks  of  the  Red  River  are  always  in  motion  to  an 
xten^  thouLrh  why  the  slides  should  have  been  more  nimierous  during  the  past  two 
ears  is  not  known.    (Pages  1720-21,  Part  ii,  Annual  Report,  1887.) 

Below  IMoorheild  the  bars  are  movSt  numerous  between  that  place  and 
i^og  Point,  inchiding  Goose  Rapids,  which  presents  the  most  serious 
bstruction. 

Below  Frog  Point  the  obstructions  are  reported  on  pages  1587-88, 
*art  II,  Annual  Report,  1880. 

1.  From  Frog  Point  to  Grand  Forks,  Ddkoiu. —  *  *  *  This  section  of  the  river 
\  by  far  the  best  portion  th'it  is  situated  within  the  limits  of  the  United  States. 

*     *    The  obstruction  in  this  section  of  the  river  consists  of  13  snags,  4  over- 
anging  trees,  and  1  gravel  bar,  which  would  be  easily  removed  by  dredging.     »     «     * 

2.  From  Grand  Forks  to  the  mouth  of  the  Turtle  River, —  •  *  ♦  xhe  condition  of 
le  river  from  Gtand  Forks  to  the  Turtle  River  bars  (a  distance  of  11  miles)  is  good, 
ith  no  low- water  soundings  of  less  than  4  feet.  The  Turtle  River  bars  extend  for 
distance  of  5  miles  and  can  only  be  removed  by  dredging.  *  *  *  From  the  foot 
*  these  bars  to  the  Turtle  River,  a  di  stance  of  9  miles,  the  character  of  the  river  is 
iproved,  only  two  bars  of  any  length  being  found.     •     •     * 

3.  From  the  moath  of  Turtle  River  to  Hie  mouih  of  Big  Salt  River, —  •  •  #  Through 
lis  section  of  the  river  more  shaHow  water  is  found  than  in  any  other,  with  the  ex- 
ption  of  Turtle  River  and  Pelican  bars.  The  bott-om  is  very  uneven,  and  the 
ansitions  from  10  to  2\  feet  soundings  are  very  abrupt  and  numerous.  None  of  the 
krs  are  long,  but  few  extending  for  a  greater  distance  than  500  feet.     *     «     * 

4-  From  the  mouth  of  the  Big  Salt  River  to  th^  lower  end  of  the  Pelican  bars. —  *  *  • 
le  iirst  24  miles  of  river  below  the  Big  Salt  are  in  fair  condition,  and  but  little  dredg- 
g  -would  be  required  to  give  a  continuous  4-foot  depth  of  channel.  The  succeeding 
miles  will  require  more  dredging  to  obtain  a  4-foot  channel  than  any  other  portion 
the  lower  river.  There  is  one  section  of  5  miles  that  would  require  continuous 
lodging  to  fnruish  a  grcat-er  low-water  depth  than  30  inches. 

5.  From  Pelican  bars  to  the  boundary  line. — The  river  between  these  points  is  in 
»od  navigable  condition,  free  from  snags  and  bars,  and  is  being  constantly  traversed 
r  steamboats. 

THE  RED  LAKE  RIVER. 

The  Red  Lake  Eiver  is  the  principal  tributary  of  the  Red  River  of 
le  North,  which  it  joins  oi)po8ite  Grand  Forks,  N.  Dak.  The  river 
9S  wholly  in  the  State  of  Minnesota  and  takes  its  rise  in  Red  Lake,  the 
iTgest  body  of  water  within  the  State.  The  river  is  quite  crooked, 
Bing  325  miles  in  length  by  water  from  Red  Lake  to  the  mouth,  while 
le  length  of  its  valley  is  about  125  miles.  The  volume  of  the  river  at 
8  mouth  varies  from  about  200  cubic  feet  per  second  during  extreme 
►w  water  periods  to  a  flo<jd  discharge  of  15,000  cubic  feet  per  second. 
Bed  Lake  has  an  area  of  500  square  miles;  the  drainage  basin,  exclu- 
ve  of  the  lake,  is  estimated  at  1,200  square  miles.  Major  0.  J.  Allen, 
uder  date  of  December  1,  1886,  reported — 

Bed  Lake  conid  probably  be  converted' into  a  reservoir  and  »  *  *  would  prob- 
>ly  form  a  valuable  adjunct  to  the  improvement  of  the  Red  River  of  the  North  from 
rand  Forks  to  tlie  northern  boundary  line. 

The  Red  Lake  River  from  Red  Lake  to  the  Thief  River  is  sluggish, 
feet  deep  at  low  water,  and  about  200  feet  in  width.  The  range,  in 
sight,  between  high  and  low  water  stages  at  the  mouth  of  the  Thief 
iver  is  about  4  feet. 

From  the  Thief  River  to  Fishers  Landing,  160  miles,  the  slope  is 
30iit  3  feet  per  mile.  The  channel  is  obstrui^ted  by  bowlders  and  fre- 
lent  rapid's.    This  reach  is  wholly  unnavigable  and  can  not  be  im- 
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proved  except  by  locks  and  dams.  There  are  two  dams  for  water  power 
purposes  within  this  stretch — one  of  15  feet  head  at  Red  Lake  Falls 
and  the  other  of  10  feet  head  at  Crookston.  The  range  between  high 
and  low  water  stages  at  Crookston  is  about  15  feet. 

From  Fisliers  Landing  to  the  Red  River  of  the  Xorth,  40  miles,  the 
river  again  becomes  sluggish,  with  a  low-water  depth  of  about  2  feet 
and  150  feet  in  width.  When  Fishers  Landing  was  the  tenninusof 
the  railroad  this  reach  of  the  river  was  navigated  by  the  Eed  Kv^ 
steamboats,  but  in  late  years  and  since  the  construction  of  railroads  in 
the  district  there  has  been  no  commerce  on  the  river.  In  1884  an  iron 
highway  bridge  was  built,  without  a  draw,  over  the  river  near  its 
mouth,  which  practically  shuts  steamboats  out,  even  if  they  desired  to 
navigate  the  river,  except  possibly  during  very  low  water. 

THE  OTTER  TAIL  RIVER. 

Tlie  Otter  Tail  River,  the  second  tributary  in  size  and  volume  tot! 
Rod  River  of  the  Isorth,  conne<'t^  with  the  Bois  de  Sioux  at  Breckc 
ridge,  Minn.,  and  there  forms  the  Red  River. 

It  is  a  Minnesota  stream  and  takes  its  rise  in  the  system  of  lakes 
the  tinibcri»d  and  flat  country  west  of  the  Mississippi.    Thelowwat 
discharge  is  abcuit  200  cubic  feet  i>er  second.    It  might  be  considei 
the  most  impcntant  tributary  to  the  Red  River,  for  without  it  the  latt^ 
above  Grand  Forks  and  during  low-water  periods,  would  be  an  e 
ingly  small  stream. 

There  is  no  data  or  record  relating  to  the  Otter  Tail  Rivera] 
Fergus  Falls  except  such  as  may  be  gathered  from  an  inspection  o 
State  sectional  map. 

An  examiiuition  of  the  river,  below  Fergus  Falls,  was  made  in  1 

For  almiit  10  miles  below  Ferpjns  FaUs  the  Otter  Tail  River  is  full  of  bowlde?*- ^ 
tin.'  iloscfiit  is  ^*lla^^l,  aiul  a  nninber  of  8mnll  rapids  occnr.  Id  the  next  10  miles "^fc^i 
nlope  i-.tlnti\s,  iiltlioii<<h  the  current  is  rajiid,  and  the  bed  of  the  stream  is  obstruc"*^* 
by  larfje  i|uantitie8  of  bowlders.  During  high-water  stages  small  fiatboaUw  .^i 
li^ht  loads  have  run  down  this  10-mile  section,  but  at  great  risk.  The  remwnder^  < 
the  river  to  Breokenridge,  about  50  miles  in  distance,  is  comparatively sluggi-*^ 
with  dej>th  of  about  3  feet,  and  average  width  of  .70  feet  at  ordinarily  low-if^"*^' 
stage.  [L>nring  extreme  low  water  the  depth  wonld  be  considerably  leas.]  ^  ^ 
foniHT  years  steamboats  of  fair  size  have  navigated  this  section  of  the  stream  dnrm  "* 
hiuh  slagrw  of  water,  and  numbers  of  flatboats  laden  with  flonr,  coal,  lumber,  et  * 
wrie  run  fn»m  the  u])j)er  end  of  this  section  to  Pembina  and  other  points  on  the  IC^* 
Kiver.    This  navigation  a])pears,  however,  to  hare  been  discontinued* 

THE   BOIS  DE  SIOUX  AND  LAKE  TRAVERSE. 

Lake  Traverse  is  the  source  of  the  Bois  de  Sioux,  the  tributary  ih 
in  roinieetiou  with  the  Otter  Tail  River,  forms  at  Breckenridge  t 
lied  liiver  of  the  North.  The  general  direction  of  the  Bois  de  Sioi 
and  Lake  Traverse  is  north  and  south,  and  constitutes  part  of  t 
western  boundary  of  the  State  of  Minnesota. 

The  lake  is  abinit  30  miles  long,  with  banks  gradually  sloping  up 
the  prairie  level,  60  feet  above.    In  low  water  more  than  one-half  t 
area  is  dry.    At  the  upper  (south)  end  the  water  is  16  miles  long  b 
mile  wide,  while  the  marsh  at  the  lower  end  is  from  2  to  4  miles  wid 
with  frecjuent  ponds  of  water,  and  intersected  by  a  number  of  slou 
which  unite  at  the  lower  end  and  form  the  Bois  de  Sioux.    A  rsulrc^ 
crosses  tliis  end  of  the  lake  with  the  grade  about  5  feet  above  the  I 
water  level. 

The  range  between  high  and  low  water  is  about  4  feet.    During  hi 
water  periods  the  lake  covers  an  area  of  about  50  square  miles 
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discharges  a  large  quantity  of  water,  but  in  dry  seasons  no  water 
escapes. 

The  Bois  de  Sioux  from  Lake  Traverse  to  its  junction  with  the  Otter 
Tail  Eiver  at  Breckenridge  is  about  50  miles  long,  though  the  distance 
is  only  22  miles  by  land.  In  the  first  8  miles  of  the  valley  the  river  is 
merely  a  slough  through  low  marshy  ground.  In  the  remaining  dis- 
tance the  banks  are  tolerably  well  defined.  The  fall  from  Lake  Trav- 
erse to  Breckenridge  is  estimated  at  5  feet.  The  whole  river  is  prac- 
tically a  part  of  Lake  Traverse. 

BIG  8TQNE  LAKE. 

Big  Stone  Lake  is  on  the  head  waters  of  the  Minnesota  Eiver.  It 
forms  part  of  the  boundary  between  the  States  of  Minnesota  and  South 
Dakota.  It  is  a  fine  sheet  of  water,  25  miles  long,  J  mile  to  1  mile  in 
width,  and  about  10  feet  in  depth.  Its  low-water  area  is  18  square  miles. 
The  banks  are  well  defined  and  sloi)e  rapidly  to  the  prairie  level,  about 
60  feet  above.  At  the  ends  of  the  lake,  marshes  and  meadows  fill  the 
valley. 

Big  Stone  Lake  and  Lake  Traverse  occupy  the  same  valley;  a  piece 
of  low  land  4f  miles  in  length,  called  Browns  Valley,  separates  them 
and  forms  the  divide  between  the  Red  River  of  the  North  and  the  Min- 
nesota River.  The  latter  enters  Browns  Valley  from  the  west  near  the 
upper  end  of  Lake  Traverse  and  continues  its  course  to  about  midway 
between  the  bluffs,  where  it  turns  sharply  to  the  south  and  flows  into 
Big  Stone  Lake.  The  elevation  of  the  Minnesota  River  at  its  point  of 
entrance  into  the  valley  is  about  3  feet  above  Lake  Traverse.  In  times 
of  freshets  the  river  overflows  its  banks  and  frequently  discharges  into 
both  lakes.  Low  water  in  Big  Stone  Lake  is  7.71  feet  below  Lake  Trav- 
erse. The  general  elevation  of  Browns  Valley  is  about  10  feet  above 
Lake  Traverse  and  17  feet  above  Big  Stone  Lake. 

The  usual  range  between  high  and  low  water  in  Big  Stone  Lake  is  5 
to  10  feet.  It  is  plain  that  the  lake  could  be  made  into  a  serviceable 
reservoir  for  the  benefit  of  the  Minnesota  River  by  the  impounding  of 
surplus  waters  during  the  seasons  of  high  water,  the  only  question  as 
to  its  practicability  being  the  water  supply  and  the  expense  of  land 
damages.  In  1882  the  latter  were  estimated  at  $00,000  for  a  10-foot  rise 
in  the  lake.  Beyond  the  10-foot  contour  the  damages  would  be  far 
greater.  The  water  supply,  coming  as  it  does  frpm  the  treeless  plains 
of  Dakota,  is  a  matter  of  extreme  doubt. 

The  following  appropriations  have  been  made  from  time  to  time  for 
the  improvement  of  the  Red  River  of  the  North : 

By  act  approved  August  14, 1876 $10,000.00 

By  act  approvedJune  18,  1878 30,000.00 

By  act  approved  March  3,  1879 25,000.00 

By  act  approved  June  14,  1880 20,  000. 00 

.  By  act  approved  March  3, 1881 18,000.00 

By  act  passed  August  2, 1882 10,000.00 

By  act  approved  Julv  5, 1884 10,000.00 

By  act  approved  August  5,  1886 46,947.65 

By  act  of  August  11,  1888 20,000.00 

By  act  approved  September  19,  1890 25,000.00 

Total 214,947.65 

The  present  project  under  which  operations  are  carried  on  consists 
in  the  removal  of  snags,  leaning  trees,  and  bowlders,  and  in  dredging 
channels  through  the  bars  between  iiieckeu ridge  and  the  northern 
boundary  line. 
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Tliis  was  based  upon  a  mistaken  idea  of  the  discharge  of  the  rivei      \ 
during  low-water  seasons.    The  experience  of  recent  years,  bowever      \ 
is  conclusive  in  showing  that  it  was  only  reasonable  to  exj^ett  many      \ 
low-water  sciisons  during  which  the  normal  discharge  of  the  river  is 
wholly  insufficient  for  the  puri)oses  of  navigation.  J 

An  examination  of  the  table  of  slopes  shows  the  general  slope  of  the     J 
river  to  be  extremely  smiill,  and  this,  taken  in  connection  with  itsnar 
row,  canal-like  character j  will  render  comparatively  small  accretions  in     | 
water  volume  very  efficacious  in  affording  navigable  depths.    An  in- 
crease of  1,000  cubic  feet  per  second  to  a  low- water  discharge  of  350 
cubic  feet  per  second  would  rendef  further  operations  under  our  ])roiect 
for  improvement  unnecessary  and  make  an  exceedingly  fine  line  of  vater 
transiK)rtatiou. 

In  order  to  furnish  this  increase  to  the  volume  of  discharge,  tiie 
waters  from  the  watershed  of  Red  Lake  could  be  assembled  in  one  res- 
ervoir, and  those  from  the  Otter  Tail  might  be  gathered  in  Lake  Trav- 
erse as  a  reservoir  by  means  of  a  dam  at  Breckenridge.    This  would 
seem  to  be  a  feasible  and  economical  method  of  solving  the  qacstion  of 
the  improvement  of  the  Red  River  of  the  North  permanently,  and  hence 
1  consider  the  matter  worthy  of  the  favorable  att'Cntion  of  the  Govern- 
ment.   In  order  that  it  may  be  Ailly  investigated  and  the  estimates 
called  for  submitted,  a  survey  will  be  necessary,  for  which  purpose  I 
estimate  the  sum  of  $6,000  will  be  necessary. 

A  sketch  map  of  the  river  and  surrounding  country  is  herewith-* 

COMMERCIAL  STATISTICS. 

(From  annual  report  for  fiscal  year  ending  Jnne  30,  1S90.) 

There  are  two  steamboat  Hnes  now  on  the  Red  River:  At  Fargo,  N.  Dak.,  th< 
Oraudin  Line,  one  Hteamer,  The  GrandxHy  220  tons,  with  4  barges,  2  of  300  tons,  1  o 
2oO  ton«,  and  1  of  2(X)  tons;  at  Grand  Forks,  the  Red  River  Transportation  Com 
pany,  two  steamboats,  the  Pluck ,  36  tons,  and  the  f{.  W.  AUop,  157  tons,  with  1 
oargt^s,  4  of  178  tons,  1  of  202  tons,  1  of  155  tons,  1  of  116  tons,  and  3  of  72  tons. 

Comparative  statement  of  freight  moved  by  steamboats  and  barges  dm'ing  the  past  elecen  yean 


Tons. 

1H>^ 3,866 

18S8 12,140 

IHxl 10,405 

1?<H6.... 10,507 

1XS5 23,043 

1«^ • 29,046 


Tost 

1883 25,31 

1882 31,65 

1881 26,lw 

1880 21,65 

1879 17,85 


Very  respectfully,  yoiir  obedient  servant, 

TV.  A.  Jones, 
Major,  Corps  of  Engineeri, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8,  A.  * 

(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineei 
Northwest  Division.) 

[First  indoTfteinent.] 

U.  S.  Engineer  Office, 
Detroit,  Mich.,  March  2, 1891. 
Eespoctfully  forwarded. 

An  examination  of  this  report  reveals  tlie  fact  that,  although  nearly 
f  200,0(K)  have  been  expended  upon  the  improvement  of  the  Red  Rive 
of  the  North  within  the  last  fifteen  years,  but  little  commerce  has  be© 
developed. 

*  Not  printed. 
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In  the  eleven  years  for  which  statistics  are  given  the  aggregate  vol- 
nnie  of  freight  ti*ansported  was  only  about  212,000  tons,  an  average  of 
less  than  20,000  tons  per  year.  During  the  four  years  from  1886  to 
1889,  both  inclusive,  the  average  was  only  9,100  tons,  and  for  the  year 
1889  only  3,806  tons. 

Notwithstanding  the  expenditure  of  more  than  $75,000  tolvflrds  tm^ 
I)ro\ing  the  river  between  the  years  1883  and  1880,  both  inclusive,  its 
commerce  appears  to  have  steadily  declined  during  that  period  from 
31,652  tons  in  1882  to  3,866  in  1889. 

This  exhibit  is  surely  discouraging.  The  situation  is  principally  due 
to  two  causes:  Fiist,  the  difficulty  of  so  imynoving  such  a  stream  as  to 
make  navigation  easy  and  cheap;  second,  the  extension  into  the  trib- 
utai  y  territx)ry  of  several  railroads,  which  serve  the  people  more  satis- 
factorily than  is  possible  by  way  of  the  river. 

If  the  question  were  now  an  original  one,  I  should  feel  myself  com- 
pelle<l  to  express  the  opinion  that  the  river  is  not  worthy  of  improve- 
ment by  the  General  (jrovernmeut;  but,  by  ten  successive  appropria- 
tions, the  highest  authority  has  sanctioned  the  efforts  heretofore  made 
to  improve  navigation  on  this  river,  and  this  action  must  be  accepted 
^s  imperatively  demanding  the  completest  possible  examination  of  the 
situation  and  cx)nditions,  as  they  now  exist,  before  expressing  an  adverse 
opinion. 

With  the  foregoing  explanation  and  with  a  view  to  securing  the" 
surveys  and  examinations  which  I  deem  necessary  before  reaching  a 
conclusion,  I  express  the  opinion  that  the  river  in  question  is  worthy 
of  improvement  by  the  General  Government. 

O.  M.  PoE, 
Colonely  Corps  of  Engineers^ 
Division  Engineer^  Northwest  Division. 
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fergus  falls  and  crookston,  minnesota,  and  of  big  stone 
lake,  minnesota  and  south  dakota,  with  a  view  to  improv- 
ing navigation  thereon  by  the  erection  of  suitable  dams 
or  by  such  other  means  as  may  be  deemed  best. 

United  States  P^ngineer  Office, 

St.  Paul,  Minp.j  January  11, 1892, 

General:  I  have  the  honor  to  make  the  following  report  upon  the 
survey  of  Red  River  and  tributaries  above  Fergus  Falls  and  Crookston, 
and  of  Big  Stone  Lake,  with  a  view  to  improving  navigation  thereon 
by  the  erection  of  suitable  dams,  or  by  such  other  means  as  may  be 
deemed  best,  together  with  an  estimate  of  cost. 

The  following  is  a  general  description  of  the  locality: 

GENERAL   CONSIDERATIONS. 

The  Red  River  of  the  North  flanks  the  border  between  the  forest  of 
Minnesota  lakeland  and  the  great  prairie  which  sweeps  away  to  the 
west  through  the  Dakotas.  Ahmg  substantially  a  meridional  zone,  the 
great  forest  fades  through  insensible  gradations  into  the  grasses  and 
dowers  of  the  prairie,  through  which  in  a  bed  of  clay  the  river  winds 
its  way  in  a  general  north  direction  to  Lake  Winnipeg. 

Many  indications  point  to  the  time  when  the  river  flowed  in  a  directly 
opposite  direction,  and  carried  the  waters  of  tU©  Saskatchewan  piixd 
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Assiiiiboine  rivers  in  a  mighty  preliistoric  Mississippi  to  the  Gnlf. 
General  Warren  has  aptly  reasoned  that  the  south-flowing  wati-re  were 
turned  backwards  by  a  lifting  up  of  the  land  wliich  had  its  maximum 
effect  upon  the  valley  of  the  river  between  two  great  lakes  whose  dwin- 
dled descendants  are  now  called  Big  Stone  Lake  and  I^ke  Traverse. 

The  river  is  formed  by  the  junction  of  the  Otter  Tail  and  Bois  de 
Sioux  rivers,  the  former  being  a  continuation  of  the  ancient  valley  and 
drawing  its  waters  almost  entirely  from  the  prairie  country,  while  the 
latter  gathers  its  supply  from  the  western  borders  of  the  forest  lake 
countiy. 

It  is  a  narrow,  slnggish,  tortuous  stream,  subject  to  excessive  vari- 
ations in  volume.  It  drains  an  area  of  32,000  square  miles  of  fertile 
country  in  the  States  of  Minnesota  and  North  Dakota.  Together  with 
one  of  its  tributaries,  the  Bois  de  Sioux,  it  forms  the  boundary  between 
those  States. 

The  region  drained  in  Minnesota  lies  west  of  the  Mississippi  and 
north  of  the  Minnesota  basins:  in  Dakota,  east  of  the  basins  of  De\il8 
Lake  and  James  River. 

The  tributaries  from  the  west,  coming  entirely  from  prairie  comatry 
are  inconsequent  during  the  present  condition  of  rainfall.     From  the 
1  east  the  principal  supply  of  water  is  drawn  frt)m  the  Otter  Tail  and 

Bed  Lake  rivers,  which  are  fed  from  the  forests  of  Minnesota  lakeland. 

The  Bois  de  Sioux  is  50  miles  long  and  forms  the  outlet  of  Lake 
Traverse. 

The  banks  of  Red  River  are  of  clay.  In  height  they  increase  from  12 
feet  at  Breckinridge  to  50  feet  at  Pembina.  The  bed' is  mainly  of  clay, 
with  some  gravel  and  bowlders  near  old  Fort  Abercrombie  and  at  Goose 
Rapids.  In  the  former  locality  there  is  a  stretch  of  about  20  miles  of 
river  which  has  a  considerable  slope,  1.36  feet  i)er  mile,  resulting  from 
great  masses  of  bowlders  which  encumber  the  chaiineL  It  is  mon^  than 
probable  that  with  the  removal  of  these  bowlders  and  some  dredging, 
this  slope  can  be  reduced  so  that  with  a  uniform  .discharge  of  1,2UU 
cubic  feet  per  second  no  further  improvement  wiU  be  needed. 

The  Red  River  of  the  Xorth  flows  through  a  plain  of  soft  allarinm 
underlaid  with  a  great  bed  of  clay.  At  scattering  intervals  on  this 
plain  occur  small  deposits  of  drift  in  the  shape  of  small  bowlders,  cob- 
blestones, and  gravel  composed  of  several  varieties  of  crystsUhne  roek« 
and  a  well  defined  fossiliferotis  limestone.  At  Conollys  and  Goo^ 
Rapids  the  river  ha«  cut  through  a  number  of  these  deposits,  and  the 
removal  of  soft  maferial  has  allowed  the  drift  to  settle  and  concentrate 
upon  the  surface  of  the  river  bed  until  it  forms  a  sort  of  pavement  which 
the  river  can  no  longer  affect.  This  material  restricts  the  channel  and 
creates  the  rai)ids.  Its  removal  will  distribute  the  slox>e  over  such  long 
reaches  of  low  slope  as  to  obviate  the  obstructions. 

The  slope  of  the  river  is  small  and  strikingly  uniform.  The  improve- 
ments to  be  suggested  promise  to  practically  convert  the  river  into  a 
great  canal.  The  total  fall  over  395.5  miles  to  the  international  boond- 
ary  is  194.5  feet  or  about  0.49  feet  per  mile.  The  maximum  slope  is  at 
the  rapids  above  mentioned. 

WATER  VOLUMES. 

Until  1886  the  lowest  volume  at  Moorhead  was  considered  tobeabont 
500  cubic  feet  per  second.  In  1874  the  low-water  volume  at  Brecken- 
ridge  was  placed  as  high  as  1,000  cubic  feet  per  second,  based  uix)n: 
"Information  that  covers  the  last  twenty  years."  Since  18S6  the  low- 
water  volume  has  been  reduced  one-half. 
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During:  excessive  dry  periods  the  Bois  de  Sioux  is  merely  pools  of 
water  connected  by  dry  bars.  The  Otter  Tail  foinisbes  the  supply  at 
Breckenridge,  about  200  cubic  feet  per  seconds 

From  here  to  Moorhead  this  amount  is  increased  by,  say,  60  cubic 
feet  per  second.  Down  to  Grand  Forks  another  increment  of  50  is 
added,  and  there  it  meets  about  200  cubic  feet  per  second  coming  iu 
from  Red  Lake  River,  thus  making  about  500  cubic  feet  per  second  as 
the  low-water  volume  at  that  point.  From  here  to  the  boundary  line 
probably  100  cubic  feet  per  second  is  added. 

RULING  DEPTHS. 

For  the  extreme  low-water  stage  of  250  cubic  feet  per  second  at  Moor- 
head, the  iniling  depths  are  about  as  follows: 

iDchea. 

Breokeuridge  to  Moorliead. ..; 6 

Moorhead  to  Goose  Rapids 12 

Goose  Rapids 6 

Goose  Rapids  to  Grand  Forks 12 

Ghind  Forks  to  Boundary  line 30 

For  the  stage  corresponding  to  500  cubic  feet  per  second  at  Moorhead 
we  have — 

Inches. 

Breckenridge  to  Moorhead 12 

Moorhead  to  Goose  Rapids 18 

Gk>08e  Rapids 18 

Goose  Rapids  to  Grand  Forks 18 

Grand  Forks  to  Boundary  Hno,  say 36 

The  following  table  shows  the  length,  width,  depth,  high  and  low 
water  volumes,  height  of  banks,  and  flood  level. 


From— 


Breckenridge 

Port  Abenrronibie.. 

Hoorbeitd , 

Goose  Rapids 

Frog  Point , 

Grand  Forks 

Turtle  River 

Biff  Salt  River 

Pelican 


Total 


To- 


Fort  Abercrombie. 

Moorltend 

(loone  Rapids 

Fro^  Point 

Grand  Forks 

Turtle  River 


BigSah  River 

Lower  oud  Pelican  Bars. 
Boundary  line 


I 


Distance  in 
miles. 


By 
river. 


26.00 
73.00 
98.06 
21.96 
35.00 
25. 00 
30.50 
40.00 
48.00 


305. 52 


By 

land. 


22 
18 
13 
17 
28 


Slope. 


Total    '  Average 
fall.     I  per  mile. 


1 


Feet. 
35.5 
38.2 
50.658 
21. 169 
12.8 
6.2 

20.661 

9.833 


194. 621 


Feet. 
1.36 


0.616 


0.365 
0.403 

0.293 

0.194 


RXMD— 


Breckenridge . 


Fort  Abercrombie. 

Moorbead 

Goose  Rapids 


Frog  Point.... 
Grand  Forks.. 
Turtle  River. . 
Big  Salt  River 


To- 


FortAbercrom- 
bie. 

Moorhead 

Goose  Rapids.. 
Frog  Point . . . 


Pelican 


Grand  Forks  . 
Turtle  River.. 
Big  SiUt  River 
Lower  end  Pel- 

icjin  Bars. 
Boundary  line 


Slope. 


Maximum. 


At- 


ConoUys  Rapids 


Upper  end  of  Goose 
Rapids. 


Turtle  River  Bars 


Length. 


Miles. 


FaU. 


Averaffo 
per  mile. 


Feet 


.928  .        4.6 


Feet. 
2.446 

1.389 

""  i.*95' 


Width 

of 
river. 


Feet. 
125 

96 
100 
160 

] 00-200 


250-300 


\ 
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From— 


Breckenrldgo 

Fort  Abercrorobie 

Hoorhead 

Goose  Bapids 

Frog  Point 

Pelican 


T( 


Fort    Aber- 
crouibie. 


Moorhead . 


Goose  Rapids 

Frog  Point. .. 
Graud  Forks. 


Iktundaryline. 


Height  of 
bauka. 


Low-water 
volume. 


12  feet At    Breckcn-  '. 

I      ridue,      "JiM)  s 
ciibio      fwt 
per  rtt'cond. 
At  Moorhead,  ' 
25Utui»it:reer: 
per  second,     j 


At  Moorhead, 
37i  i'eot. 


At  Fro jr  Point, 
ei'i  feet. 


At  Pembina, 
50  feet. 


At  Grand 
Fork«,  500 
cubic  feet 
per  ttecMmd. 

At  Bouud<'(ry 
line,  0OU  cu- 
bic feet  per 
second. 


Hijih-water 
volume. 


At  Moorbend, 
20.  (KN)  cubic 
fc<'t  per  sec- 
ond. 

At  Kim  River, 
30.<HH)  cubic 
feet  ]>er  sec- 
oud. 


At  Pembina, 
i0,000lo5<i.U00 
cubic  feet  per 

eCOOttd. 


RAu>;«Wt«efB 
wjt*^  mirk. 


At    Bm-kfit- 
rid^e,  I6k<i» 


At  Moorbetd, 


At  Elm  Rhrcr, 
36.2  f^*t. 

At  (.'altil«]da, 
39.6  feet. 


At  Graad 
Forks.  4£i 
feet. 

At  PemUioAi 
38.5  feeL 


LAND-SLIDE  BARS. 


The  river  varies  in  width  between  10()  and  300  feet,  and  lies  in  a  very 
narrow  valley  with  steep  slopes  subject  to  its  action.  There  is  no 
flood  plane  to  the  present  river,  but  the  ancient  river  had  one  in  the 
great  plain  now  known  as  the  Red  liiver  Valley. 

The  steep  banks  are  much  subject  to  sliding  in  great  masses  intotbe 
xiver,  sometimes  temporarily  damming  it,  frequently  forming  bars 
'which  almost  obstruct  navigation.  It  will  always  be  necessary  to 
maintain  upon  tke  river  a  dredging  plant  to  meet  the  contingencies 
suddenly  arising  from  these  slides. 


: 


fOTTER  TAIL  RIVER. 

This  is  a  Minnesota  stream,  and  takes  its  rise  in  a  system  of  lakes  in 
1;he  timbered  country  adjoining  the  Mississippi  watershed  upon  tiie 
west.    An  examination  was  made  of  it  in  1886. 

For  about  10  miles  ])elow  Fergus  Falls  the  Otter  Tail  River  is  full  of  bowldem;  the 
«dc8ceut  is  sliarp,  uiul  a  number  of  small  rapids  occur.  In  the  next  10  miles  the  slope 
reduces,  altbough  the  current  is  rapid  and  the  bed  of  the  stream  is  o1>struete<l  bj 
large  quantities  of  bowlders.  The  remainder  of  the  river  to  Breckenridge.  aboat 
50  mile«i  in  distance,  is  comparatively  sluggish,  with  a  depth  of  about  3  feet,  and 
average  width  of  70  feet  at  ordinarily  low-water  stage. 


THE  BOIS  DE  SIOUX,   LAKE  TRAVERSE,   AND  BIG  STONE  LAKE. 

Lake  Traverse  is  about  30  miles  long,  with  banks  sloping  up  to  the 

prairie  level  from  (>0  to  150  feet  above.    In  the  present  low-water  st^ige 

more  than  half  the  area  is  dry.    At  the  upper  or  south  end  the  water 

is  16  miles  long  by  1  mile  wide,  while  the  marsh  at  its  lower  end  is  from 

2  to  4  miles  wide,  with  frequent  ponds  of  water,  and  intersected  by  ft 

number  of  sloughs  which  unite  at  the  lower  end  in  the  Bois  de  Sioux. 

A  railroad  crosses  this  end  of  the  lake,  with  grade  about  5  feet  above 

'the  low- water  level.    The  range  between  high  and  low  water  is  about 

•4  feet.    At  high  water  the  lake  covers  an  area  of  about50  square  milei 
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The  Bois  de  Sioux  is  about  50  miles  long.  Por  about  8  miles  it  is 
merely  a  slough  ot  the  lake.  In  the  remaining  distance  the  banks  are 
tolerably  well  defined,  and  there  is  supposed  to  be  a  fall  of  about  25 
feet. 

Big  Stone  Lake  is  on  the  head  waters  of  the  Minnesota  Eiver.  It  is 
about  26  miles  long,  from  1  to  2  miles  wide,  and  lies  in  a  deep  gash  in 
the  prairie  about  150  feet  below  its  level.  Its  low-water  area  is  about 
18  square  miles.  The  banks  are  well  defined  and  the  narrow  valley 
slopes  steeply  up  to  the  prairie  level.  At  the  lower  end  marshes  and 
meadows  fill  the  valley. 

A  strip  of  low  land  about  5  miles  long  separates  it  from  Lake  Trav- 
erse, and  upon  this  is  located  the  small  town  of  Browns  Valley. 

The  Minnesota  Eiver  enters  Browns  Valley  from  the  west  near  the 
upper  end  of  Lake  Traverse,  and  continues  its  course  to  about  midway 
between  the  bluffs,  where  it  turns  sharply  to  the  south  and  flows  into 
Big  Stone  Lake.  At  its  point  of  entrance  into  the  valley  it  is  only  3 
feet  above  Lake  Traverse.  During  freshets  it  frequently  overflows  its 
banks  and  discharges  partly  into  the  latter  lake. 

Low  water  in  Big  Stone  Lake  is  7.71  feet  below  that  of  Lake  Traverse. 
The  general  elevation  of  the  Browns  Valley  strip  is  10  feet  above  Trav- 
erse and  17.7  above  Big  Stone. 

The  usual  range  between  high  and  low  water  is  from  5  to  IG  feet. 

BED  LAKE. 

Bed  Lake  is  situated  in  northern  Minnesota,  in  the  midst  of  a  region 
which  is  to-day  wholly  uninhabited  except  by  the  Indians  in  and  about 
the  Bed  Lake  Agency.  It  lies  in  the  midst  of  a  magnificent  pine  forest, 
except  that  from  its  very  waters  upon  the  north  and  northwest  a  great 
swamp  stretches  across  to  the  Canadian  boundary.  Considerable  hard- 
wood timber  is  found  near  the  waters  of  the  lake  and  its  tributaries. 

The  Indians  of  Red  Lake  have  cultivated  quite  an  area  of  ground 
with  much  success,  and  when  I  visited  the  locality  in  early  summer 
their  crops  looked  better  and  were  further  advanced  than  any  in  middle 
or  northwestern  Minnesota.  This  proves  that  the  country  is  rich  in 
agricultural  resources.  The  lake  is  in  two  great  bodies,  connected  by  a 
narrow  strait.*  Its  greatest  length  is  50  miles.  The  width  and  length 
of  both  bodies  are  nearly  alike,  being  about  12  and  25  miles  respect- 
ively. The  area  is  486  square  miles.  Along  the  south  shore  of  the 
southern  lake  an  enormous  flat  extends  many  miles  out  into  the  lake, 
with  scarcely  enough  water  to  float  a  canoe  in  many  parts.  Wherever 
deep  water  comes  up  to  the  shore  great  masses  of  bowlders  have  been 
piled  upon  the  beach  by  the  action  of  ice  in  winter. 

BED  LAKE  BIVEB. 

The  following  is  from  the  report  of  Maj.  Ohas.  J.  Allen,  Ooi*p8  of 
Engineers,  in  1886 : 

Bed  Lake  Biver  discharges  into  the  Red  Biver  of  the  North  opposite  Grand  Forks. 
From  the  lake  the  distance  is  about  325  miles  by  water.  The  river,  which  is  very 
tortuous,  may  be  divided  into  three  sections,  viz :  From  Red  Lake  to  the  mouth  of 
Thief  River,  125  miles;  Thief  River  to  Fishers  Landing,  160  miles;  from  the  latter 
point  to  the  mouth,  40  miles.  From  Red  Lake  to  Thief  River  the  stream  is  sluggish, 
with  a  general  width  of  200  feet,  and  depth  of  2  feet  at  low  water;  flows  through  a 
generally  open  prairie,  and  is  bordered  more  or  less  by  marshes.  *  *  *  With  the 
exception  of  occasional  bowlders  in  the  bed  of  the  stream,  no  obstruction  to  a  2>foot 
nAvigation  exists  between  Red  Lake  and  the  mouth  of  the  Thief  Biver.    From  Thief 
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a  site  for  the  dam,  but  it  was  found  impossible  to  work  among  the  tall 
grasses  and  reeds  on  account  of  the  deer  flies  and  piosquitoes,  and  the 
party  retreated  to  its  boats  and  the  shore  of  the  lake.  On  August  20 
it  was  recalled  without  having  finished  its  work,  the  sum  of  money 
allotted  being  wholly  inadequate  for  such  an  extended  and  difficult 
piece  of  work. 

From  the  information  thus  gathered  from  considerable  personal  obser- 
vation, and  from  a  reconnaissance  by  Mr.  Davenport  of  the  region  be- 
tween the  Otter  Tail  Eiver  and  the  Bois  de  Sioux  Eiver,  I  gather  the 
following: 

I. — ^BED  LAKE  BESEBVOIB. 

Red  Lake  can  probably  be  raised  2  feet  by  a  dam  on  its  outlet,  and 
also  it  can  be  lowered  about  2  feet  by  dredging  across  the  shoal  at  its 
outlet,  and  inclosing  the  cut  between  dikes  to  prevent  its  filling  up 
from  wave  action.  This  would  afford  ample  accommodation  for  about 
two  years  rainfall,  and  would  possibly  relieve  the  Red  River  Valley  from 
effects  of  floods  on  the  Red  Lake  River.  The  output  of  the  reservoirs 
on  the  Mississippi  River  above  Pokegama  during  the  year  1891  was, 
rudely,  at  the  rate  of  10,000,000  cubic  feet  per  square  mile.  There  was 
rather  less  than  an  average  precipitation.  Now,  assuming  that  the 
precipitation  in  the  two  water  sheds  before  us  is  90  per  cent  of  that  of 
-  northern  Minnesota,  we  have  9,000,000  as  an  approximate  output  per 
square  mile  in  a  year^of  average  rainfall,  which  simply  means  that  half 
the  time  the  output  will  be  more  than  this,  and  half  the  time  it  will  be 
less. 

We  will  then  have,  for  the  Red  Lake  reservoir,  1,930  square  miles  x 
9,000,000  =  17,370,000,000  cubic  feet  for  the  average  output  of  water  in 
one  year. 

This  wiU  permit  supplying  the  river  as  follows : 

Cubic  feet. 

SOOcabic  feet  per  second  for21i  days 14,791,680,000 

250  cubio  feet  per  second  (about)  for  152  days 2, 578, 320,000 

17, 370, 000, 000 

It  is  here  assumed  that  the  river  is  free  from  ice  and  open  for  navi- 
gation from  April  15  to  November  15,  being  two  hundred  and  fourteen 
days,  and  that  during  the  remainder  of  the  year,  one  hundred  and  fifty- 
two  days,  it  is  closed  to  navigation.  The  eftect  of  this  reservoir  would 
be  to  maintain  a  uniform  stage  during  the  boating  season. 

II.— LAKE  TRAVEESB  BESERVOIB. 

By  damming  the  river  the  waters  of  the  Otter  Tail  can  be  diverted  in 
a  canal  across  the  fiat  marshy  country  southeast  of  Breckenridge,  and 
brought  into  the  Bois  de  Sioux  via  the  Babbit  River.  The  approximate 
line  is  shown  on  the  map  herewith.  The  distance  is  about  8  miles. 
Then  by  placing  a  reservoir  dam  on  the  Bois  de  Sioux  just  below  the 
mouth  of  Babbit  Biver,  sufficient  height  could  probably  be  obtained  to 
back  the  waters  into  Lake  Traverse  for  a  reservoir.  The  quantity  of 
water  which  could  therein  be  impounded  can  not  reasonably  be  esti- 
mated without  more  measurements  to  determine  tlie  areas  overflowed 
at  different  heiglits,  but  the  quantity  obtainable  from  the  watershed 
may  be  approximately  stated.  It^  area  is  about  3,450  square  miles: 
3,450  X  9,000,000=31,050,000,000  cubic  teet. 


\ 
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This  would  permit  supplying  the  river  as  follows: 

1,200  cnbic  feet  per  eecond  for  214  days 22, 187,5.,^, 000 

2r>0  cubic  feet  per  §eeon<l  for  152  days 2,78:^,21 0,000 

Overplus  forMinuesota  River 6, 079,  :^,  «<) 

31,050,000,000 

Thus  maintaining  in  the  Red  Eiver  a  uniform  navigable  stage  during 
the  entire  boating  seiisoii. 

Tlie  Lake  Traverse  reservoir  would  have  an  approximate  capacity  of 
20,(M>0,<HIO,00()  eubic  feet  only,  but  the  remainder  of  the  gathered  watere 
would  pnibably  be  easily  held  in  the  extensive  lake  portion  of  tlie 
watershed. 

Tlie  following  discharges  of  Red  Eiver  of  the  ^orth  have  been  meas- 
ured at  various  times: 


(1)  At  Moorhead. 


Date. 


Aiig.l,l»7!». 

iM^pt  9,1860. 


SUf^e      i  Pischiirge 
(ab<ivt<  low    (cu.  fL  per 


water). 


1.0 
L9 


aeconu). 


895 


DatI}. 


663      June  10, 1S80 


Apr.  28, 18^2 


Stajeo     i  Pwrbarge 

(alM»Vf  low  ,  (cu.  ft.  Bff 

water).       Mwa*!). 


5.0 
11-0 


(2)  Jt  head  of  Goose  Rapids. 


Gauge. 


1.3  f«'#«t  (low  water) 
2.0  Uxi 

2.r.  U'i'X 

a.o  U'k'X 

8.5  iv*'X ,, 


lN»chRr};(> 

(cu.  ft>  per 

aecond). 


1.026 
1. 070 
1,185 
1,320 
1,754 


Gauge. 


Dinrbvyn 
(cuJl.per 

aeoina). 


3.(S2 


Ii<»w-wator  stjige  gives  1  foot  depth  on  Goose  Rapids  Bars.  The«e 
are  to  be  dredge^l  under  the  current  project.  The  work  can  l)e done 
ill  one  siMison,  probably  that  of  1892.  One  thousand  two  hundred  cubic 
JVot  per  seiond  will  therefore  give  2.2  feet  in  addition  to  the  depth 
exiiiviited. 

(3)  At  Grand  Forks, 


Pa  to. 


Ann 
Nov. 

If., 
i;;. 

is-n 

lS'.t4». 

l,'«'.»i 

1>J<I 

u. 

Ui. 
2ti, 

]S'.)\ 

IMM 

J>!ll 

s  i»t. 

fcHI)t. 

ImM 

1«<91 

Gaiip- 


— 1.2.'-» 
—  0.  7(» 
—0.  to 
~0. 10 
—0.  20 
-0.  10 

+o.ori 

O.LO 
0.20 


(«'n.  ft.  Iter 
H(M-ourl). 


4fW 
5;{2 

5i:i 
73;{ 
fn2 

797 
851 
961 
955 


Date. 


Oct. 
Oct, 

<)€t. 

Oct. 

A  up. 
Ant:. 
Aug. 
Aug. 


Gange. 


2r».iP«fl 

24. 1x91 
8,1801 
7,1891 
15, 1PS2 
15. 1K82 
15,1882 
15, 1882 


6.50 

1.45 

2.80 

2.9 

4.8 

4.8 

4.85 

4.85 


(ciL  ft.  pn 
secoM). 


W 
1.5S 

im 

2,659 
J,  277 
t¥» 
3,36 
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From  Table  No.  3  the  following  approximate  relation  between  the 
volume  of  discharge  and  the  reading  on  the  gauge  has  been  deduced: 

Jiiver  stages  at  Grand  ForJcs  as  affected  hy  volume  of  discUargo* 


Discharge 

(cubic  foet 

River  stage. 

persecoDd). 

400 

—  1. 5  fcet. 

(Bolow  zero.) 

550 

—  1. 0  foot. 

(I'.elow  zero.) 

700 

—  0,5  foot. 

(Below  zero.) 

900 

0.0 

1,000 

0. 5  foot. 

(Plane  of  reference  for 
staiidanl  low  water 
project     reqiiiren    4 
feet  of  water  at  this 
stage.) 

1,250 

1. 0  foot. 

1,  500 

1.5  feet. 

2,000 

2  feet. 

it  tlma  appears  that  if  we  make  the  volume  of  discharge  at  Grand 
Forks  about  2,000  cubic  feet  per  second,  we  may  exx)ect  a  navigable 
draft  oth^  feet  in  the  river  below. 

Also,  if  we  make  the  volume  of  discharge  passing  Moorhead  and  Goose 
Kapids  1,200  cubic  feet  per  second,  we  may  expect  a  gauge  reading  of 
about  2J  feet  at  the  former,  and  a  depth  of  2J  feet  in  excess  of  that  to 
"be  excavated  at  G(K)se  Rapids. 

Just  what  effect  may  be -expected  above  Goose  Rapids  cannot  be 
estimated  with  the  data  on  hand,  but  we  may  expect  a  river  naviguble 
for  small  craft. 

It  is  thus  reasonable  to  expect  that  the  two  reservoirs  above  described 
will  furnish  sufficient  water  lo  render  the  Red  River  continuously  navi- 
gable during  the  whole  open  season  from  the  Ral)bit  River  dam  to  Lak0 
Winnipeg.  And  further:  By  placing  a  lock  in  the  Rabbit  River  dam 
navigation  would  be  extended  to  the  head  of  Lake  Traverse;  and  still 
further:  Measurements  taken  by  Mr.  Davenport  in  1882  show  that  Big 
Stone  Lake  is  only  7  feet  below  the  level  of  Lake  Traverse.  Hence  if  we 
place  a  dam  across  the  outlet  of  the  former  and  cut  a  short  canal  be- 
tween the  two,  navigation  would  be  extended  to  the  foot  of  Big  Stone 
Lake,  thus  creating  a  water  transportation  line  615  miles  in  extent, 
without  counting  Lake  Winnipeg  and  the  Saskatc^hewan  River. 

It  is  probable  that  the  creation  of  these  two  reservoirs  would  relieve 
the  Red  River  Valley  Irom  a  considerable  portion  of  the  effects  of 
floods. 

There  is  still  another  aspect  to  this  matter.  Thestored-up  waters  in 
Red  Lake  distributed  uniformly  during  the  open  season  through  Red 
Lake  River  would  render  it  navigable  for  small  craft. 

One  or  more  dams  and  locks  at  the  falls,  near  Thief  River,  and  at 
Crookston,  would  enable  boats  to  pass  up  to  the  reservoir  dam;  pass- 
ing this  by  means  of  a  lock,  they  could  proceed  to  the  head  of  the 
lake.  From  this  point  to  Rainy  Lake  River  there  is  a  marsh  all  the 
way,  a  distance  of  55  miles,  and  hence  a  canal  could  be  cheaply  con- 
struct-ed  across,  and  an  outlet  via  Crookston  and  Grand  Forks  would 
thus  be  aiforded  for  the  timber  and  other  products  of  the  extensive 
Rainy  Lake  country,  which  at  present  has  no  outlet  in  the  United 
States, 
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ESTIMATES. 

In  the  absence  of  tlie  proper  surveys  only  approximate  estimates  can 
be  submitted. 

Rwl  Lake  Dam  and  Look $150,000 

Rabbit  River  Dam  and  I^ck 150,000 

Canal  to  divert  the  Otter  Tail  River  across  the  Breckonridjjfe  Flats— lenfjtU, 
8  miles  iU,Oi<0  yards);  breadth,  60  feet;  depth,  6  feet— say  600,000  cubic 

yards,  at  10  cents 60,000 

Dam  across  Otter  Tail  River , 20.000 

Dam  at  foot  of  Bij?  Stone  Lake 1.t(U«00 

Canal  between  Biff  Stone  Lake  and  Lake  Traverse — 2  miles^  .it  $15,000 3<».O0O 

Dam  and  Lock  at  Thief  River irAOOO 

Surveys 50,0no 

Contingencies 100,000 

Total 860,000 

That  is  to  say,  for  tlio  sura  of  $800,000  we  may  reasonably  expect  to 
create  water  transportiition  lines  as  follows : 

Lake  Winnipeg  to  the  foot  of  Big  Stone  Lake 615 

Red  Lake  River 335 

Red  Lake 50 

990 

That  is  to  say,  something  like  1,000  miles  of  transportation  line 
would  be  creat/Cd,  at  a  cost  not  exceeding  $1,000  per  mile. 

No  estimate  is  here  made  for  purcliase  of  damaged  lands,  and  the 
whole  estimate  should  be  considered  as  api)roximate  and  subject  to  the 
revision  which  will  result  from  the  measurements  of  a  careful  survey. 

BED  LAKE   CANAL. 

r 

A  canal  55  miles  long  from  Red  Lake  to  Rainy  River  would  require 
no  locks.  It  should  be  120  feet  wide  and  6  feet  deep.  It  ought  to  be 
made  for  $15,000  per  mile. 

BIG  STONE  LAKE  BESEBVOIB. 

It  would  hardly  be  reasonable  to  pass  by  the  effects  of  this  reservoir 
upon  the  Minnesot4i  and  Mississippi  rivers.  Tliis  reservoir,  with  10 
feet  of  rise,  would  carry  5,227,235,000  cubic  feet;  which,  added  to  the 
surplus  from  Lake  Traverse,  would  make,  say,  11,306,000,000  cubic 
feet. 

But  the  probable  average  output  of  the  drainage  area  of  the  lake  is 
20,145,807,048  cubic  feet. 

Hence,  if  additional  holding  ground  can  be  found  below  Big  Stone 
Lake,  and  this  is  i)r()bable,  we  could  reasonably  expect  to  have  for  the 
Minnesota  River  26,225,177,000  cubic  feet  during  the  whole  of  an  aver- 
age year. 

This  wonld  permit  the  following  discharge  into  the  river:  One  thou- 
Fand  eight  hundred  cubic  feet  per  second  for  02  days  during  the  extreme 
low- water  period  of  August  15,  September,  October,  November  15;  936 
cubic  feet  per  second  for  122  days  during  April  15,  May,  June,  July,  Au- 
gust 15;  200  cubic  feiit  i)er  second  tor  152  days,  or  during  the  winter 
months  when  rivers  are  frozen  up. 

It  is  evident  that  1,800  cubic  feet  per  8e<:;ond  added  to  the  Mississippi 
between  St,  Paul  and  the  mouth  of  the  St.  Croix  during  extreme  low 
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stage  will  have  considerable  effect  upon  that  reach  of  river,  and  prob- 
ably enable  boats  to  reach  St.  Paul  during  the  whole  boating  season. 

During  tlie  year  1891,  when  the  Mississippi  Eiver  fell  to  a  zero  wStage 
at  points  just  below  the  influence  of  the  reservoirs  oji  its  headwaters, 
these  reservoirs  maintained  a  stage  of  about  1.5  at  St.  Paul. 

From  the  following  table  of  gaugings  made  in  the  same  year  it  ap- 
X)ears  that  had  1,800  cubic  feet  per  second  been  added  from  the  Minne- 
sota the  combined  reservoir  effect  would  have  produced  a  sttige  of  over 
2.5  at  St.  Paul.    At  this  stage  boats  from  St.  Louis  can  readily  come  up, 

Oaugings  of  the  Mi8Sis8i2)pi  River  at  St.  Paul,  July  I,  1891,  to  November  14,  1891, 


Pate. 


July 


Aoj^. 


Sept. 


1 

2 

3 

6 
10 
11 
13 
U 
15 
16 
17 
18 
20 
21 
22 
23 
24 
23 
27 
28 
29 
30. 
31 

1 

3 

4. 

5 

6 

7 

8 
10 
11 
12 
13 
14 
15 
17 
18 
19 
20 
21 
22 
24 
25 
26 
27 
28 
29 
31 

1. 

2 

3 

4. 

5. 

7. 

8. 

9. 


G.'in;;e 
reading. 


2.78 
2.89 
2.70 
2.10 
2.54 
2.40 
2.75 
2.46 
2.27 
2.01 
1.96 
1.90 
1.94 
2.01 
1.91 


96 
00 
OU 
07 
11 
01 
2.09 
2.:J0 
2.09 
1.80 
1.09 
1.80 
1.80 
1.84 
1.02 
1.96 
1.71 
1.49 
1.47 
1.26 
1.54 
1. 51 
1.6:{ 
1.30 
1.80 
1.08 
1.50 

i.:jo 

l.Cl 
1.46 
1.46 

i.:m 

1.25 
1.48 
1.40 
1.47 
1.35 
1.31 
1.29 
1.70 
1.49 
1.25 


Volume. 


Date. 


5, 773. 
5. 866. 
5, 663. 
4, 857. 
5, 420. 
5, 102. 
5,090. 
5,373. 
5,046. 
4,821. 
4, 662. 
4, 574. 
4, 948. 
4, 096. 
4,506. 
4,  6:^7. 
4,7:11. 
4,  675. 
4,  516. 
4, 860. 
4,  786. 

4.  HOH. 

5,  25X 
4,  843. 
4, 47:5. 
4, 506. 
4, 399. 
4,  .'563. 
4,  390. 
4,472. 
4, 659. 
4, 136. 
3, 760. 
3, 626. 
3,  507. 
3.  908. 
3,981. 
3, 963. 
3, 518. 
4, 200. 
4, 101). 
3.  738. 
3, 674. 
3, 892. 
3,764. 
3, 746. 
3, 532. 
3, 306. 
3,665. 
3,  792. 
3,  ^530. 
3,555. 
3, 476. 
3,  390. 
4, 323. 
3, 626. 
3, 20s. 


27 
25 
15 
89 
16 
51 
07 
48 
35 
09 
:!5 
56 
04 
38 
75 
77 
68 
77 
15 
72 
67 
89 
40 
49 
76 
43 
81 
60 
58 
47 
21 
:55 
2:j 
3.3 
55 
40 
19 
01 
14 
84 
58 
54 
88 
5.t 
19 
77 
92 
80 
06 
81 
44 
24 

6:] 

22 
20 
98 
58 


Sept. 


Oct. 


Nov. 


10 

11 

12 
14 
15 
10 
17 
18 
19 
21 
22 

2rj 

24 
25 
26 
28 
29 
30 

1 

2 

3 

5 

6 

7 

8 

9 
10 
12 
13. 
14 
15 
16 
17. 
19 
20 
21 
22 
23 
24 
26 
27. 
2J, 
29 
30 
31 

3 

4 

5 

6 

7 

9 
10 
11 
12 
13 
U 


Gauge 
reading. 


1.20 
1.40 
1.07 
1.55 
1.34 


1.40 
1.34 
1.23 
1.15 
1.38 
1.07 
1.31 
1.28 
1.24 
1.50 
1.62 
1.60 
1.56 
1.70 
1.85 
1.63 
1.80 
1.45 
1.60 


1.50 
1.35 
1.50 
1.45 
1.45 
1.40 
1.27 
1.40 
1.50 
1.48 
1.48 
1.32 
1.21 
1.18 
1.46 
1.35 
1.41 
1.38 
1.32 
1.38 
1.10 
1.31 
1.11 
0.97 
0.82 
1.00 
0.54 
0.90 
0.65 
0.80 


Volume. 


3,328.44 
3, 482. 96 
3, 233. 53 
4.227.92 
3,614.30 


3,767.84 
3, 612. 16 
3. 327. 51 
3, 244. 63 
3,538.58 
3,111.75 
3,  386. 15 
3, 287. 82 
3, 428. 81 
3, 678. 28 
3, 956. 24 
3,893.81 
8. 875.  .35 
3,981.58 
4, 210. 55 
3, 099. 09 
^,  242. 02 
3, 606. 50 
3,963.94 


3,824.89 
3, 537. 39 
3, 806. 86 
3,720.91 
3, 761. 12 
3, 648. 76 
3, 458. 31 
3, 710. 14 
3, 8.30. 91 
3,894.75 
3, 780. 80 
3, 543. 49 
3, 589. 56 
3, 459. 02 
3, 692. 73 
3, 535. 02 
3,658.90 
3,590.47 
3, 612. 36 
3,578.93 
3, 192. 95 
3,446.98 
3,189.88 
3,036.18 
2,686.20 
2,988.85 
2, 422.  52 
2, 824. 35 
2,607.87 
2,742.07 


Still  further:  By  constructing  the  necessary  dams  for  slack-water 
navigation  on  the  Minnesota  Kiver,  there  would  be  opened  to  naviga- 
tion a  line  extending  through  Lake  Winnipeg  into  the  Saskatchewan 
River,  which  is  understood  to  be  capable  of  navigation  over  a  very  long 
distance. 

J3?a  92 H8 
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COMMERCIAL  STATISTICS. 

Tliere  arc  twr  8t«^amboat  liiu-K  now  on  the  Reel  Ri  ver  ot'tbe  North :  At  Fargo,  N.  Dale. 
the  UraiKlin  line  of  one  8t<*an»cr.  I'l^)  ton^,  with  4  barges,  2  of  300  tons,  1  of  iTjCi  tons* 
and  1  of  L*<>U  tons.     At  Grand  ]'4»rks  the  Red  River  Tmnsportation  Company  have  2 
st^^imbonts.  the  Pluck  and  the  //.    /!'.  Ahop^  witli  10  barges,  4  of  17»  Ions,  lof  2U2 
tons,  1  of  155  tons,  1  of  IIH  tonn,  and  3  of  72  touii. 

Frtitihts  duiiug  pa«i  Ueelvc  years. 

!«**> :^,<€^ 

l>ow 12,140 

1HS7 1(1  4f^ 

1  N^i 1 0.  Tj  17 

lf^'> 23,i>l3 

IXM '£}JM 

lN<i 2:^.3U 

1HX2 31. 6^2 

1>^1 ^2ii:<)'i 

IKXO 21.©1 

1«79 17,859 

A  map  of  the  locality  is  Mibmitted.* 

Very  re-spectfully,  your  obedient  servant, 

W.  A.  Jones, 
Major^  Corps  of  Engineen. 
Brig.  Gen.  Thomas  L.  Casky, 

Chit/  of  Engineers^  U,  8.  A, 

•Not  repriuted;  priuted  in  UouM  Ex.  Doc.  No.  127,  Fifty -second  Congrtsss,  first 
■cttjiioii. 
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IMPROVEMENT  OF  MISSOURI  RIVER  ABOVE  SIOUX  CITY,  IOWA,  AND  OF 
YELLOWSTONE  RIVER,  MONTANA  AND  NORTH  DAKOTA. 


BEPORT  OF  CAPTAIN  CHARLES  F.  POWELL,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1892,  WITH 
OTHER  DOCUMENTS  RELATING , TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Missouri  Riyer  between  the  Great 
Falls,  Montana,  and  Sionx  City, 
Iowa. 


2.  Yellowstone     River,    Montana     and 
North  Dakota. 


EXAMINATION  AND  SURVEY. 

3.  Missouri  River,  Montana,  between  Qreat  Falls  and  cafion  next. below  Stubbs 
Ferry. 


Engineer  Office,  United  States  Army, 

Sioux  City  J  lowa^  July  15,  1892, 

Oeneral:  I  have  the  honor  to  transmit  herewith  reports  upon  the 
river  improvements  in  my  charge  for  the  year  ending  June  30, 1892. 
Very  respectfully,  your  obedient  servant, 

Ohas.  F.  Powell, 
Captairiy  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  S.  A, 


A  A  I. 


improvement  of  MLSSOURl  RIVER  BETWEEN  THE  GREAT  FALLS,  MON- 
TANA, AND  SIOUX  CITY,  IOWA. 

At  the  beginning  of  the  year  repairs  were  in  progress  on  the  dams  of 
the  upper  part  of  the  rocky  river,  viz,  from  Fort  Benton,  the  head  of 
navigation,  to  Carroll,  Mont.,  for  which  reach  only  a  project  of  per- 
manent improvement  existed;  a  steel  hull  snagging  scow  and  a  steel 
hull  stern- wheel  snag  boat  were  being  built  for  removal  of  snags,  wrecks, 
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and  other  obstructions  on  the  sandy  river  5  three  parties  of  the  detailed 
and  systematic  survey  of  the  river  were  in  the  field ;  office  mapping  of 
old  work  of  the  same  was  in  full  progress,  and  the  selection  from  reports 
of  previous  examinations,  of  two  sites  for  ice  harbors  was  under  consid- 
eration at  the  War  Department. 

During  the  year,  and  commencing  at  the  head  of  the  rocky  river,  the 
dam  at  Bakers  Bar,  the  wing  dam  at  Crocondunez,  and  three  dams  of  the 
Fontanelle  system  were  repaired  and  extended.  To  stop  a  cutting  of 
the  bank  of  the  lower  island  at  Fontanelle  Bar,  seven  slips  in  the  bank, 
graded  from  its  top  to  a  slope  of  1  on  4,  about  25  feet  wide  and  150  to 
200  feet  apart,  were  revetted  with  brush  and  stone,  and  the  revetment 
continued  a  little  beyond  the  bottom  of  the  river  trough.  Two  wing 
dams  at  Archers  Bar,  a  sill  across  the  left  chute  at  Grow  Coulee,  and  a 
dam  at  Norris  Island,  opposite  Judith,  were  built.  A  cut  of  double 
width  at  Archers  Bar  and  a  single  cut  each  at  Ohurehills  and  Crow 
Coulee  were  dredged;  the  dredged  material,  gravel,  cobble,  some  clay, 
and  a  little  sand,  aggregated  31,326  cubic  yards.  Two  hundred  and 
fifty-one  bowlders  or  pieces  of  rock  averaging  about  one-half  cubic  yard 
in  size,  and  the  largest  having  been  about  2  yards,  were  removed  from 
the  channel  and  properly  disposed  of  between  Marias  River  and  Iron 
City  Island,  17  miles  below  Judith  or  64  miles  above  Carroll. 

AH  the  work  of  the  fiscal  year  named  above  was  done  in  1891;  it  put 
the  channel  to  next  below  Judith  in  fairly  good  shape.  The  Shonkin 
Bar  dam,  the  wing  dam  in  Evans  Bend,  the  dams  on  left  bank  at  Cro- 
condiinez,  two  dams  of  the  Fontanelle  system,  and  the  dams  in  Senieurs 
Reach  were  in  good  condition.  Some  heavy  work  remains  on  the  rapids 
and  bars  below  Judith,  but  operations  on  the  rocky  river  have  not  been 
resumed  since  it  appeared  doubtful  if  boats  would  run  this  year  on 
that  part  of  the  river.  Good  crops  in  the  Dakotas  have  made  better 
business  for  boats  there.  Furthermore,  the  bulk  of  the  freight  on  the 
upper  part  of  the  Missouri  is  of  Eastern  shipment,  and  it  seems  that 
the  through  rail  rate  as  compared  with  the  rate  from  points  where  the 
railroads  strike  the  river  leaves  a  scant  proportion  for  the  boats.  River 
interests  look  for  relief  to  the  building  of  the  Bault  Ste.  Marie  railroad 
to  Bismarck. 

The  steel  snagging  scow  built  at  St.  Louis,  and  named  Mandan,  arrived 
at  Sioux  City  Sei)tember  6  under  tow  of  the  chartered  steamer  koiebuS-^ 
and  commenced  snagging  September  8  under  the  same  tow.  On  «*- 
count  of  the  long  stretch  of  river  to  be  covered  her  work  was  limited 
to  the  worst  channel  obstructions;  it  comprised  the  removal  and  proper 
disposal  of  64  snags,  2  abandoned  pontoon-bridge  stone  sinkers,  and  4 
stumps,  and  2  overhanging  trees  from  banks,  between  Sioux  City  and 
a  point  opposite  Glen  coe,N.  Dak.,  640  miles;  the  chartered  to  wboatvas 
withdrawn  under  terms  of  her  coutiaet,  October  22,  and  the  Mandan 
I  was  then  laid  up  for  the  winter. 

Ijj  The  U.  S.  steamer  Josephine^  which  had  formerly  been  used  on  the 

t'\  rocky  river,  was  fitted  with  iron  shears,  steam  capstans  and  engines, 

(1  and  other  appliances  for  snagging,  and  commenced  such  work  at  Bis- 

marck October  2,  1891,  and  o[)erated  between  Berthold  and  a  i>oint  op- 
posite Glencoe,  N.  Dak.,  129  miles,  in  1891.  and  between  Berthold  and  the 
Big  Bend,  S.  Dak.,  457  miles,  in  1892.  She  removed  156  snags,  69  over- 
hanging trees  and  14  stumps  from  the  bank,  and  served  during  both 
seasons  as  tender  to  the  survey  quarterboats  and  parties.  The  Josfph^ 
ine  also  sluiced  during  the  low  water  of  1891  a  channel  throngh  the 
worst  bar,  one  near  Washburn,  N.  Dak.,  which  formed  the  controlling 
depth  on  the  route  where  the  boating  was  then  the  busiest*    This  chw- 
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nel  remained  good  during  the  rest  of  the  low  water,  and  from  accounts 
received  during  this  last  spring  had  not  filled  up. 

The  steel  liull  stern-wheel  snag  boat  built  at  Dubuque  and  named 
James  B,  McPherson,  was  received  108  days  behind  the  agreed  time  of 
her  completion  and  too  late  to  get  her  to  the  district  before  spring.*  She 
operated  between  Sioux  City  and  the  Big  Bend,  S.  Dak.,  300  miles,  remov- 
ing and  properly  disposing  of  102  snags,  a  pontoon-bridge  stone  sinker 
which  had  drifted  into  the  channel,  and  33  overhanging  trees  or  sttimps, 
and  trimmed  6  overhanging  trees. 

It  is  the  rule  in  the  snagging  work  that  the  earth  is  cleaned  from  the 
stamps,  the  roots  trimmed  close,  and  the  stumps  placed,  end  up,  on  a 
fairly  high  bank  and  one  not  likely  to  cave  soon,  in  order  that  the 
stamps  may  dry  out  and  would  float,  so  that  they  will  not  form  any 
future  obstruction.  The  j;ruuk8  are  generally  worked  into  fuel  for  the 
boats  where  suitable,  or  sawed  into  several  lengths  and  cast  overboard^ 
branches  of  overhanging  trees  are  cut,  the  trees  tied  back,  or,  if  about 
to  cave  into  the  river,  disposed  of  in  the  same  manner  as  snags.  The 
snaggiug  operations  are  very  satisfactory  to  the  steamboat  people.  In 
connection  with  other  work  of  the  snag  boats  snagging  gives  the  best 
channel  improvement  for  the  cost.  No  snagging  had  ever  been  done 
on  the  Missouri  River  above  Sioux  City  before  last  year.  It  will  prob- 
ably be  required  to  extend  operations  of  the  snag  boats  over  about  the 
whole  length  of  the  sandy  river,  1,300  miles,  and  it  is  desired  to  include 
the  removal  of  bowlders.  These  are  washed  out  of  the  bluffs  or  brought 
to  the  river  by  the  swift  tributaries  and  by  freshets  in  the  gullies,  and 
are  frequently  distributed  by  ice  along  the  channel.  It  is  also  desired  to 
open  channels  through  the  worst  bars  at  low  water  by  steamboat  sluic- 
ing. All  of  these  works  are  of  a  temporary  character  and  need  to  be  re- 
peated from  season  to  season  and  year  to  year.  The  unending  shifting  of 
the  river  from  caving  of  its  banks,  and  from  ice  gorges  and  land  clearing, 
make  new  snags  and  uncover  old  ones.  My  recommendation  of  last 
year  is  renewed,  that  the  least  estimate,  $50,000  a  year,  for  the  removal 
of  snags,  wrecks,  and  other  obstmctions,  and  for  temporary  improve- 
ment at  the  shoalest  channels,  be  miule  as  a  separate  appropriation, 
and,  in  order  that  the  work  may  be  uninterrupted,  that  the  appropria- 
tion be  continuous,  the  same  as  for  the  operation  of  snag  boats  and 
dredge  boats  on  the  Ui)per  Mississippi,  and  for  the  operation  of  snag 
boats  on  the  Lower  Mississippi  and  Ohio  rivers,  as  provided  for  in  the 
river  and  harbor  acts  of  1888  and  1890. 

Of  the  fieldwork  of  the  river  survey,  bench  marks  were  placed  and 
primary  levels  run  from  Poplar  Creek,  Montana,  to  Fairbank,  S.  Dak., 
674  miles;  the  tertiary  triangulatiou,  hydrograi)hy,  and  topography 
were  completed  from  Wolf  Point,  Montana,  to  next  below  Cannonball, 
N.  Dak.,  461  miles;  and  the  triangulatiou  and  back  topogiaphy  run 
from  end  of  the  completed  field  work  to  Fairbank,  S.  Dak.,  144  miles. 
The  present  field  party  will  be  followed,  when  low  water  obtains,  by  a 
hydrographic  party,  which  will  run  the  topography  of  immediate  banks 
and  low  grounds.  The  separation  of  usual  topographic  and  hydro- 
graphic  work  indicated  has  for  its  object  better  progress  of  field  work 
for  the  year  and  the  securing  of  low- water  soundings  and  shore  lines. 

The  sixty-three  details  charts  of  the  river  survey  from  Fort  Benton, 
its  beginning,  to  Wolf  Point  were  com))leted,  and  all,  except  twelve, 
placed  with  the  printer  for  publication;  the  preliminary  or  small-scale 
chart  No.  1  was  also  completed,  except  title,  and  No.  2  one-half  fin- 
nished;  the  eight  charts  of  this  series  to  Wolf  Point  had  been  previ- 
ously penciled  for  their  prompt  use  in  laying  off  limits  of  the  detail 
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charts  and  for  makinjr  quick  tracings  and  bine  prints  for  nse  in  the 
field  and  as  index  sheets.  The  ei<2:ht  charts  of  the  same  series  fitim 
Wolf  Point  to  Cannon  Ball  were  penciled  and  the  fiftj-eight  detail 
charts  of  the  same  reach  were  three-fonrths  finished. 

The  approved  location  for  an  ice  harbor  at  Rock  Haven,  near  Man 
dan,  N.  Dak.,  was  surveyed  and  plans  drawn  for  its  improvement  for 
the  purpose  state<l.    It  is  expected  with  funds  in  hand  to  execute  the 
impnivement,  as  may  be  ordered,  this  fall. 

It  is  also  exi>e<'ted  with  a  part  of  the  same  balance,  and  allotments 
which  may  be-  ma^le  from  the  appropriation  of  1892,  to  continue  the 
work  of  snagj^in^,  etc.,  and  to  complete  the  river  survey. 

The  appropriation  asked  for  1894  other  than  the  continuous  item  of 
$50,000  for  removal  of  snags,  wrecks,  and  other  obstructions  and  tan- 
)M>rary  improvement  at  shoalest  channels,  is  intended  for — 

R^-ctification  of  the  ri  ver  at  Pierre  and  Fort  Pierre,  S.  Dak $150, 000 

One  year's  work  or  one-half  rectification  of  river  and  permanent  channel 

improvement  of  Hismarck  reach,  North  Dakota,  25  miU>8 196,  OOD 

One  year's  work  or  one  fonrth  of  same  rectification  and  improvement  of 

Yankton-Sioux  City  reach,  South  Dakota  and  Nebraska,  130  milea 5R000 

1*1  ant  and  ita  maintenance  for  one  vear  for  Biamarck  reach 60, <X)0 

Same  for  Yankton — Sioux  City  reach 150,000 

Total 1,  OK,  000 

If.  the  appropriation  made  be  for  two  years,  as  is  usual,  then  the 
amounts  for  works  of  the  two  reaches  name<l  above  should  be  doubled, 
and  J?35,(HK)  added  for  maintenance  of  plant  for  a  year.  Failing  in  the 
authority  for  the  proposed  works  on  the  reaches,  there  would  remain 
for  consideration  in  addition  to  the  snagging,  the  proposed  Pierre  and 
Fort  Pierre  work,  J?  150,000,  and  simihir  work  at  Yankton,  |75,0(i0, 
heretofore  estimated  for,  and  which  is  now  included  in  the  proposed 
work  of  the  Yankt4m — Sioux  City  reach. 

The  proposed  works  at  Pierre  and  Yankton  recommended  last  year, 
for  stated  reasons,  are  named  in  the  appropriation  act  of  1892,  but  the 
amount  therein  for  the  whole  Missouri  River  above  Sioux  City  will  only 
barely  provi»le  for  the  continuation  of  snagging,  etc.,  andcomi)letionof 
the  river  survey,  works  already  entered  upon,  and  for  the  Yankton  ice 
harbor,  required  by  the  act.  During  the  year  need  has  ai)peared  for 
extension  of  the  Pierre  work  to  include  Fort  Pierre  and  vicinity.  This 
arises  from  a  bad  condition  of  the  Fort  Pierre  Landing  and  the  proba- 
bility that  this  will  be  needed  for  important  river  8hix)ping  upon  the  com- 
jjletion  of  a  railroad  now  being  built  to  that  point  from  the  Black  Hills, 
for  information  of  which  see  commercial  statistics. 

Heavy  ice  gorges  are  a  bad  characteristic  of  the  Upper  Missouri. 
They  form  in  wide  shoal  plaees;  the  ice  dam  raises  and  builds  back  by 
means  of  the  running  ice  from  above,  and  with  the  high  water  damages 
proi)erty  and  sometimes  causes  violent  changes  of  the  river  bed.  The 
Vermiirion  Cut  off  of  1881,  at  about  the  middle  of  the  Yankton-Sioui 
City  Reach,  resulted  from  an  ice  gorge.  It  left,  that  town  and  exten- 
si  ve>  Government  river  works  there  2  miles  inland,  practically  destroyed 
the  town,  did  not  leave  a  vestige  of  the  settlement  of  Green  Island, 
opposite  Yankton,  damaged  and  wrecked  steamboats,  and  leveled  fences 
ami  buildings  from  bluff  to  bluffl  Adjoining  this  cut-off,  and  as  itsre- 
suits,  the  river  has  been  caving  its  banks,  lengthening  its  course,  and 
narrowing  the  necks  of  land  at  the  bends,  thus  making  wide  shoal 
stretches  and  threatening  new  cut-offs. 

Sibley  Island,  next  below  Bismarck,  is  another  place  near  which 
damaging  ice  gorges  have  formed,  and  are  likely  to  do  so  any  year. 
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The  two  reaches  proposed  for  permanent  improvement  include  the 
worst  ice-^orge  places,  short  pieces  of  adjoining  bad  river,  and  other  ad- 
jacent pieces  where  it  is  desired  to  lix  the  channel  permanently  along 
town  fronts  or  at  intended  ice  harbors.  The  reaches  are  farther  selected 
to  terminate  where  the  river  is  naturally  good  and  fairly  permanent,  so 
that  the  works  may  not  be  undermined  at  the  ends  nor  flanked  by  the 
river  above  or  below. 

The  availability  of  the  river  above  Sioux  City  for  extensive  traffic, 
when  permanently  improved,  and  the  present  and  prospective  appear- 
ance of  greatly  increased  freights  seeking  transi)ortaticm  along  tliat 
route,  warrant  the  recommendation  herein  for  such  improvement  at  the 
most  needed  places  and  portions. 

Money  statement, 

July  1,  1891,  balance  unexpended $267,896.11 

June  SO,  1892,  amount  expended  during  tiscal  year 15G,  9()9. 30 

July  1,  1892,  balance  unexpended 110,986.81 

July  1,  1892,  outstanding  liabUities 17,721.47 

July  1,  1892,  balance  available 93,265.34 

Amount  appropriated  by  act  approved  July  13,  1892 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 243, 265. 34 

r  Amount  (estimated)  required  for  compilation  of  existing  iiroject *175, 000. 00 

I  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 

^      30,  1894 1,122,000.00 

Submitted  in  compliance  -with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 


Abstract  of  contract,  Improving  Missouri  River  between  the  Great  Falls,  Mont,,  and  Sioux 

City,  Iowa,  ending  June  SO,  1892. 


Ko. 

Name  and  address  of  contractor. 

Date  of  con- 
tract. 

Sabjoct  of  contract. 

Remarks. 

1 

Isaac  P.  Baker,  Bismarck,  N.  Dak. 

July  6, 1891 . 

Charter  of  towboat  . . . 

Completed  October  22, 

1881. 

REPORT  OF  MR.   H.  C.   GOULD,  ASSISTANT  ENGINEER. 

Sioux  City,  Iowa,  June  16,  1892. 

Sir  :  I  bave  the  honor  to  submit  the  following  report  of  field  operationfl  on  improve- 
ment of  the  ''Rocky''  River  during  the  fiscal  year  ending  June  30, 1892: 

REPAIRS  TO   AND  CONSTRUCTION  OF   DAMS. 

Evans  Bar  (5^  miles  below  Fort  Benton). — Work  commenced  June  25, 1891.  The  old 
dam  was  connected  to  mainland  by  new  work,  220  feet  long,  averaging  3  feet  in 
height,  across  a  low  gravel  bur.  and  a  deep  chute  between  the  bar  and  sliore.  The 
other  end  was  connected  with  high  part  of  the  island  by  new  piece,  170  feet  long, 
averaging  2^  feet  high. 

The  ends  were  well  protected  by  brush  and  rock  and  the  whole  dam  thoroughly 
ballasted.  There  wore  used  here  166  fascines,  486  yards  rock  from  Labarge,  6  yards 
rock  from  banks,  150  noles,  520  sacks  gravel,  585  days'  labor. 

This  work  was  finisned  July  27,  and  preparations  were  made  on  the  28th  to  move 
the  camp  down  the  river. 

*  Exclusive  of  $50,000  annually  for  snagging,  etc.  \ 
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to  200  feet  apart,  were  graded  ont  by  hydraulic  eliiiciug,  nsing  the  large  pomp 
bhe  grab  boat.    These  slips  were  about  25  feet  wide,  on  a  slope  of  about  Ion  4,  and 


On  the  way  down  the  party  stopped  a  few  hours  at  Crocondunez  (9  miles  from 
Fort  Benton). 

All  the  work  here  has  held  well  and  was  in  good  condition,  except  the  laud  end  of 
the  short  wing  dam  on  right  bank,  where  the  water  was  cutting  under  the  bmokwork 
on  the  bank.  Two  mats  were  placed  here  to  stop  the  cutting,  using  32  fascines,  8 
yards  rock,  8  days'  labor,  8  poles,  25  sacks  gravel, 

Fontanelle  Bar  (12  miles  from  Fort  Benton), — The  river  was  rapidly  cutting  away 
the  banks  on  left  side  along  the  lower  island.  It  was  desired  to  stop  this  cutting  if 
possible.  The  high  water  early  in  July  had  also  cut  around  the  ends  of  some  of  the 
old  dams  and  these  places  needed  lilliug. 

This  work  was  commenced  July  29.     Seven  places  along  the  cutting  bank,  from 
150 
on  the 

were  covered  by  a  layer  of  brush  fascines,  1  foot  thick,  well  staked  down  and  tial- 
lasted  with  rock,  the  covering  extendiug  from  the  top  of  the  bank  to  the  water  aod 
continued  on  the  bottom  weU  out  to  deep  water  by  a  line  of  mattresses  sunk  with 
rock..    Total  length  of  these  wing  dikes,  about  4P0  feet. 

The  dams  in  the  chute  between  this  island  and  the  one  above  it  were  made  con- 
tinuous and  the  lower  end  resting  on  the  head  of  the  island  was  thoroughly  pro- 
tected by  a  strong  revetment  of  brush  and  rock.  Length  of  dam  repaired,  abo'at400 
lect. 

A  break  about  40  feet  wide  was  found  in  the  old  dam  (No.  8)  just  opposite  th« 
above  dam.    This  was  filled  with  brush  and  stone. 

There  were  used  in  the  foregoing  work  974  fascines,  186  poles,  775  stakes,  600 
sacks  gravel,  20  yards  loose  gravel,  435  yards  rock^  309^  days'  labor. 

On  August  21  the  pai-ty  was  moved  to  Archer  Bar  (24  miles  from  Fort  Beaton), 
just  below  mouth  of  Marias  River. 

Two  dama  were  built  here  across  the  channel  on  the  right  side,  to  throw  the 
water  into  the  dredged  channel  on  left  side  of  the  bar. 

The  upper  dam  extends  260  feet  from  the  bank,  and  consists  nearly  the  whole 
length  of  two  layers  of  fascines  well  ballasted  with  rock.  The  outer  end  was  pro- 
tected by  additional  fascines  and  rock,  and  the  shore  end  extends  up  the  buxL  S 
feet,  the  brush  being  staked  down  and  well  covered  with  rock.  Materials  uaeduii 
this  dam  are  606  fascines,  147  poles,  203  days'  labor,  46  stakes,  250  yards  rock. 

The  lower  dam  extends  285  feet  from  bank  across  head  of  deep  pocket  to  well  ont 
on  the  bar ;  in  deepest  part^  where  water  was  6^  feet  deep,  seven  layers  of  fascines 
were  put  in.  The  ends  were  protected  as  in  the  upper  dam.  The  materials  in  this 
dam-  are  875  fascines,  153  poles,  60  stakes,  192  sacks  gravel,  313  yards  rock,  234  dayt* 
labor. 

The  July  high  water  had  caused  some  breaks  in  the  large  dam  at  Bakers  Bar  (24 
miles  from  Fort  Benton).  Some  of  the  work  on  this  dam  had  necessarily  been  done 
when  the  water  was  high,  which  prevented  placing  the  ballast  as  well  as  it  shoald 
have  been  done. 

On  September  15  a  small  party  was  taken  up  by  the  Jo<t«  with  the  60-foot  barge  and 
camp  outfit. 

The  repairs  were  finished  and  this  party  floated  down  on  the  24th. 

Thei-e  were  used  in  the  repairs,  285  fascines,  52  poles,  1,275  sacks  gravel,  30  yards 
rock,  143  days'  labor. 

On  October  2  the  party  was  moved  to  Crow  Coulee  Bar  (32  miles  fix>m  Fort  Ben- 
ton). Fascines  and  poles  had  previously  been  gotton  out  here  for  a  submerged  dam 
or  sill  across  the  left-hand  chute.  This  consisted  of  a  single  layer  of  brush  fascines 
well  ballasted  with  rock ;  the  ends  were  protected  by  large  aprons  of  brush  and  rock. 
The  length  is  260  feet,  and  the  following  materials  were  used:  211  fiftscines,  56  poles, 
2a  stakes,  256  yards  rock,  173  days'  labor. 

The  party  moved  to  £agle  Creek  on  October  10  and  until  October  30  was  engaged 
in  pieparing  iucliue  and  hauling  ont  the  dredge. 

Oil  October  31  the  party  moved  to  Judith  (87  miles  from  Fort  Benton).  A  high 
dam  was  built  here  across  the  chute  between  Norris  Island  and  the  left  bank.  The 
mainland  end  rests  on  a  spur  of  the  bluffs,  composed  of  clayey  earth,  large  gravel, 
and  bowlders ;  the  rock  for  the  dam  was  obtained  by  digging  out  and  blasting  th«we 
bowlders.  The  other  end  extends  well  up  on  the  sand  island  and  was  protected  by 
a  large  apron  of  brush  and  rock.  Five  layers  of  fascines  were  put  in  except  at  the 
ends,  each  tier  well  ballasted  with  gravel,  and  the  two  top  tiers  with  rock.  The 
length  is  150  feet,  and  the  following  materials  were  used:  719  fascines,  962  sack* 
gravel,  239  days  labor,  120  yards  loose  gravel,  145  yards  rock. 

DUEDGIXG. 

Repairs  to  the  dredge  were  completed  so  that  work  was  commenced  July  8  at 
Archers  Bar,  1  mile  below  Marias  River.  Two  cuts  were  made  through  the  shoal  on 
left  side  of  the  bai- 1,000  feet  long,  13,744.79  cubic  yards  being  removed. 
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The  work  was  considerably  delayed  by  a  siiddeH  rise  of  4.5  feet  and  the  large 
amouut  of  drift  coming  with  it. 

This  work  was  completed  and  the  dredge  moved  on  July  31  to  Chnrchills  Bend  (29 
.  miles  from  Fort  Benton).  A  single  cut  1,100  foet  long  was  made,  7,840.7  cubic  yards 
being  removed.  A  stoppage  of  wiree  days  was  caused  by  the  breaking  of  a  piuion  on 
the  swinging  engine. 

On  August  14:  the  dredge  was  moved  to  Crow  Coulee  where  a  single  cut  1,200  feet 
long  was  made,  9.710.39  cubic  yards  being  removed. 

On  August  26  tlie  dredge  was  starte<l  for  Pinnacle  Reef  Bar  (66  miles  from  Fort 
Benton).  After  much  difficulty  on  account  of  shoal  water  at  many  places,  the 
Josephine  succeeded  in  getting  the  dredge  down  to  La  Barge  Rock  (55  miles  from  Fort 
Benton).  On  account  of  rocks  and  the  low  stage  of  the  river  it  was  impracticable 
to  get  the  dredge  farther  down  and  the  orders  were  to  suspend  operations  for  the 
season. 

An  attempt  was  made  to  dig  a  basin  for  a  winter  harbor,  but  the  rocky  bottom 
prevented  a  sufficient  depth  being  obtained.  She  was  then  pulled  out  on  a  high 
bank  just  above  the  mouth  of  Eagle  Creek,  one-third  mile  above  La  Barge  Rock. 

QUARRY  WORK. 

The  party  of  from  12  and  15  men  remained  in  camp  at  La  Barge  Rock  until  Sep- 
tember 6,  breaking  up  the  bowlders  at  the  foot  of  the  cliff.  All  of  the  fallen  rock 
was  used  and  lar^j^e  quantities  were  blasted  from  the  face  and  top  of  the  cliff. 

The  following  list  shows  the  amount  of  rock  taken  and  where  delivered :  Evans 
Bar,  282  yards ;  Foutanelle  Bar,  406  yards ;  Archers  Bar,  473  yards ;  Crow  Coulee, 
256  yards. 

On  September  6  the  quarry  work  was  closed  and  the  party  moved  up  the  river  to 
assist  in  the  dam-building  work.  . 

ROCK  RKHOVAIm 

Repairs  to  the  derrick  boat  were  completed  so  that  work  was  commenced  August 
15  just  below  Marias  River  (21^  miles  from  Fort  Benton). 

The  boat  move<l  down  the  river  taking  out  the  worst  rocks  to  Iron  City  Island  (94 
miles  from  Fort  Benton),  which  point  was  reached  October  24,  when  the  work  was 
suspended  for  the  season. 

Tne  boat  was  brought  back  7  miles  to  Judith  and  the  party  commenced  grading 
the  bank  to  haul  out  the  fleet.  Most  of  the  rocks  were  placed  on  or  near  the  bank 
at  points  from  which  they  were  not  liable  to  be  carried  by  ice  into  the  channel 
again ;  many  of  the  large  rocks  were  blasted  and  the  larger  fragments  removed  and 
about  half  those  taken  out  at  Drowne<l  Mans  Rapids  were  dropped  in  deep  water 
just  below. 

The  following  table  shows  the  localities  worked  and  number  of  rocks  removed  at 
each  place : 

Rocka  removed. 

Near  Marias  River , 7 

Lower  end  Archers  Island 12 

Churehills  Bend 3 

Near  La  Barge  Rock 3 

Near  Citadel  Bluff 5 

2  to  3  miles  below  Hole-in-the-Wall 9 

Near  Steamboat  Rock 2 

Pablo  Island 8 

Pablo  Rapids ; 35 

^  mile  above  Wolf  Island 15 

^  mile  above  Arrow  River 6 

Near  mouth  of  Arrow  River 27 

1^  iuiles  below  Arrow  River .* 6 

2i  to  3i  miles  below  Arrow  River 11 

1  mile  above  Drowned  Mans  Rapid 8 

Drowned  Mans  Rapid 25 

Council  Island 18 

Upper  end  Holmes  Rapid 1 

Holmes  Rapid 20 

Lower  end  Holmes  Rapid 27 

Bend  above  lion  City  Island 3 
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'ULYING  UP  FLEET. 

Search  was  made  along  the  river  for  some  difttanoe  above  and  below  Judith  for  a 
goml  winter  hsirbor,  but  no  place  could  be  found  frt»e  from  dancer  of  damage  by  ic« 
and  it  waa  decidcil  to  haul  all  the  boato  out  on  the  bank.  A  place  wiui  Reketed  jiut 
abovu  the  warehoime  at  Judith  and  the  bank  for  120  feet  graded  t<^  an  eaay  slope. 

There  were  hauled  out  here  the  store  boat,  derrick  boat,  three  65-foot  barge«,  ooe 
5()-foot  barj]f©,  and  three  40-foot  barj^es. 

The  quuxterboat  and  the  suuill  steamer  Jo8ie  were  necessarily  kept  in  the  river  till 
the  ladt  in  order  to  fiu'iHli  the  dam  in  the  head  of  the  chute  on  the  opposite  side  of 
'  the  river.     They  wer»)  brought  over  to  the  Judith  side  of  the  river,  but  l>efoie  they 

i  could  be  takeu  down  to  the  incline  the  running  ice  gorged  on  the  head  of  the  bv 

t  *and  the  water  run  out  so  Iom^  that  they  could  not  rt^ach  the  incline  and  they  were 

■  hauled  out  cm  top  of  the  bank  about  1,600  feet  above  the  other  boats, 

r  The  party  wiis  disbanded  November  21,  1891.  ^ 

Very  respectfully,  your  obedient  servant^ 

H.  C.  Gould. 
Capt.  Cha8.  F.  Powell, 

Corp»  of  Engitteers,  17.  S.  A. 
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OOMMERCIAL  STATISTICS. 

Five  boats,  the  largcfit  throe  of  which  draw  3^  to  4  feet,  loaded,  and  are  of  about 
300  tons  burden,  are  running  on  the  river,  engaged  mostly  in  carrying  wheat,  live 
stock,  merchaudise,  flour,  and  Indian  and  military  supplie^t  between  Sioux  City,  Rnn- 
ning  Water,  Chnml>erlain,  Pierre,  Bismarck,  Stanton,  and  Berthold.  The  fourth 
boat  is  of  about  50  tons;  the  fifth  one,  lately  built  at  Fort  Yates,  is  smaller. 

The  Benton  Transportation  Company  has  mat^nial  and  machinery  on  hand  at  Bi^ 
marck  for  a  new  large  boat.  A  boat  of  150  tons  is  now  being  built  at  8ioux  City, 
and  the  material  is  (m  hand  for  a  barge  to  be  run  with  her  in  a  projected  tnident^it 
above  Sioux  City.  The  Mary  Bennett  of  about  100  tons,  heretolbre'  used  as  a  pon- 
toon bridge  tender  at  Sioux  City,  has  been  purchased  by  steamboat  people,  who  ex- 
pect to  run  her  with  a  barge  in  a  local  jobbing  and  excursion  trade. 

Tbe  steamboat  Lihbie  Contfer  came  from  tlie  upi>er  Mississippi  River  hist  spring  to 
engage  in  a  contract  for  river  tran8i>ortation  of  military  supplies  from  Bismarck  and 
Pierre,  but  al*t«'r  making  oue  trip  to  Bismarck  was  witlulrawn,  as  imderstooii,  siuoe 
the  contract  wjis  too  small  and  the  navigation  too  ditficult  for  her  size  and  draft. 
An  associati(m  of  Charles  Mix  County  (S.T)ak.)  farmers  are  negotiating  forthisbo.it 
to  run  between  their  landings  and  Sioux  City. 

The  following  newspaper  dispatches  show  demands  for  new  river  business: 

"  [Special.] 

"Castaua,  February  SS,  1S9^. 

"The  citizens  of  Charles  Mix  County  have  been  holding  regular  county  steamboat 
meetings  for  the  past  3  months,  at  which  various  schemes  have  been  dLscussed  vith 
a  vi«  \v  to  securing  a  line  of  boats  on  the  Missouri  River  to  ply  between Hhis  point 
and  Sioux  City.     The  interest  in  the  movement  has  been  universal  throughont  the 
county,  and  the  only  obstacle  has  been  the  best  way  to  go  at  it.     *     *    *    At  a 
meeting  at  Edgorton  on  last  Saturday  the  whole  matter  was  gone  over  and  the 
propositions  from  steamboat  companies  at  St.  Louis,  Dubuque,  and  Bismarck  con- 
sidered, also  the  propositions  oi  gentlemen  willing  t^  erect  warehouses  and  l«iiy 
grain.    *     *     *    A  comj)anv  was  organized  and  will  be  incorporated  at  once.    *    »    ♦ 
Warehouses  will  be  erected  at  two  and  perhaps  three  landings,  and  buyers  «t  at 
work  to  work  the  traftic  via  the  river.     The  meeting  and  a  short  canvass  afterwariU 
discloses  tlie  fact  that  there  are  some  2,000  head  of  cattle  now  fattening  for  the 
8i)ring  market,  besides  double  that  number  of  hogs,  and  an  enomioufi  quantity  of 
wheat  and  still  greater  amount  of  com. "    *     •     • 


j  ••  [Special.] 

"PtERKK,  May  SSy  1892, 
"  M.  T.  Wolvcrton,  president  of  the  board  of  trade  of  Campbell  County,  and  K.  X. 
Grady,  a  prominent  citizen  of  the  same  county,  have  been  in  Pierr©  the  past  we^-k 
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for  the  parpose  of  getting  the  people  of  this  city  interested  in  securing  a  line  of 
steamers  to  run  up  and  down  the  river,  in  which  they  can  ship  their  produce  to 
market.  They  state  that  the  people  of  Campbell  and  Walworth  counties,  in  South 
Dakota,  and  Emmons  County^  in  North  Dakota,  are  now  compelled  to  haul  their 
grain  from  40  to  60  miles  to  market,  that  being  the  nearest  point  to  a  railroad. 
Mr.  Wolverton,  in  speaking  of  the  matter,  says  that  in  Campbell  County  alone  there 
is  now  100,000  bushels  of  last  year's  wheat  crop  yet  unmarketed.  The  poor  roads 
during  the  past  winter  and  the  long  haul  have  prevented  the  farmers  hauliug  their 
grain.  He  estimates  that  if  a  line  of  steamers  were  put  on  Campbell  County 
alone  would  furnish  250,000  bushels  of  this  gear's  wheat  crop  to  be  transported. 
The  people  of  Pierre  have  become  interested  in  the  matter  and  will  do  what  they 
can  to  aid  the  project.  It  is  expected  that  if  the  line  of  steamers  are  put  on  to  run 
from  Sioux  City  to  Charles  Mix  County  the  same  steamers  could  extend  their  trip 
up  to  take  in  these  upper-river  counties." 

"[Special.] 

"Pierre,  July  IS,  1892. 

"Prominent  wool-growers  of  Hughes  and  Sully  counties  have  contracted  with  one 
of  the  river  transportation  conix)anie8  for  the  carrying  of  1,000,000  pounds  of  wool, 
which  represents  this  year's  clip.  The  Northwestern  Railroad  Company  refused  to 
make  any  special  rates  on  the  quantity^  so  the  shipment  will  be  made  from  this  point 
to  Sioux  City  and  from  there  by  rail  to  New  York.  About  $5,000  in  freight  will  be 
saved  by  this  route.'' 

Other  pTospeotlve  river  freights  are  considerable  quantities  of  wool,  lead-silver 
ore^  and  possibly  coal  from  Montana ;  the  former  two  commodities  are  now  transported 
east  by  wagon  and  rail  haul,  but  it  is  only  a  question  of  time  when  a  part  at  least 
'will  go  by  river.  Geological  reports  state  that  coal  exists  in  the  Judith  Basin  of 
Montana  similar  to  that  extensively  mined  in  the  Great  Falls  field,  and  a  natural 
outlet  of  which  is  by  river  from  Juaith. 

Lignite  abounds  tdong  the  river  in  North  Dakota,  and  the  urgent  need  of  cheap 
fuel  at  river  towns  and  for  steamboats  is  likely  to  create  some  traffic  in  this  coaf, 
notwithstanding  its  inferior  quality. 

The  completion  of  the  railroad  from  Rapid  City  to  Port  Pierre,  about  166  miles, 
will  furnish  with  the  river  a  cheaper  outlet  than  now  existing  for  the  good  coal, 
coke,  ores,  and  building  material  of  the  Black  Hills.  The  shortest  rail  Tines  from 
Rapid  City  to  Sioux  City  and  Omaha  are  484  and  547  miles;  the  respective  distances, 
rail  and  river  via  Fort  Pierre,  would  be  537  and  672  miles. 

The  Western  Portland  Cement  Works  at  Yankton  produce  a  Portland  cement  of 
tests  equal  to  those  of  the  imported  article,  and  whose  output  during  1891  was  about 
30,000  barrels  and  is  increasing.  The  material  for  the  Yankton  cement — chalkstone 
aad  clay — abound  in  large  quantities,  and  are  said  to  show  at  places  on  thel*iver 
above  and  below  Yankton ;  the  chalk  certainly  crops  out  from  the  river  bluffs,  and  it 
seems  that  the  cement  industry,  at  least  at  Yankton,  should  be  extensive,  and  the 
cement  shipped  down  the  river  to  Sioux  City,  Omaha,  and  other  cities. 

Settlements  along  the  river  are  increasing  and  crowding  closely  to  the  reservations, 
which,  between  Sioux  City  and  Fort  Benton,  occupy  1,095  miles  of  river  frontage 
and  generally  include  the  oest  lands.  The  transportation  of  farm  and  range  prod- 
ucts on  the  river  between  main  railroad  points  should  gradually  increase ;  those  for 
1892  will  certainly  be  larger  than  for  1891. 

The  traffic  amounts  tabulated  below  do  not  include  ferriage  business. 

Biver  tanntige  hetweeti  Sioux  City  and  Fort  Benton, 

[Exclusive  of  livo  stock.] 

Tons. 

1887 13,961 

1888 12,8^5 

1889 16,724 

1890 13,326 

1891 13,055 


1884      REPORT   OF   THE   CHIEF   OF   ENGINEEliS,  U.  8.  ARMY. 

Traffic  hy  rirer  reaches. 


Rirer  reaches. 


1890. 

IVw^en  Slonx  City  and  Bismarck 

]'.*t^f«*u  l'.i-»iuar«k'an(l  Fort  liiifonl.-. 
Ik-tween  Fort  Buford  and  Furt  Bcuton 

18dL 

B4'twr«n  Sionx  City  and  Binmarck... 
Betvtten  lliainarrk  and  Fort  Buford... 


Parkuje    p 
anil  bulk!  "**»• 
freight.       S'=f^ 


Lire 


<3 


1» 


6TATt:MENT  OF  FBANKUN  COtfMKRCIAL  CLUB,   CAMPBELL,  SOUTH  DAIOTA. 


Frank ijx  Commercial  Club, 

Campbell,  S.  Dak.,  ApnlUfmi 
Df.ar  Sir:  Our  club  respectfully  calla  your  attention  to  the  following faets: 

(1)  We  are  from  40  to  50  miles  from  a  railway  market;  consequently  itreqniitiall 
our  time  in  the  fall  to  market  our  crops,  and  tail  plowing  can  not  be  done. 

(2)  We  have  a  warehouse,  but  as  it  is  back  from  the  river  so  far  we  can  not  gliip 
our  f^raiu  throuf^b  it  except  at  a  great  loss  in  handling. 

(3)  If  tho  river  could  be  so  improved  near  here  that  the  warehouse  eonld  be 
moved  to  the  water's  edge,  our  crops  could  and  would  be  shipped  through  it,  thereby 
enabling  farmers  to  get  their  plowiug  and  other  fall  work  done,  which  theymaov 
unable  to  do  to  a  great  extent. 

(4)  Parties  have  been  here  who  would  build  a  first-olass  flouring  mill  if  tiie  rirer 
were  safe  to  build  close  to,  so  that  the  flour  could  be  shipped  out  and  coal  shipped  is 
on  the  river  without  too  great  a  cost  in  handling,  and  also  get  water  for  the  engine 
from  the  river. 

(5)  We  bolieve  that  there  is  no  point  on  the  river  where  permanent iinpTOTeffl«Dti 
could  be  m:Kle  that  would  benefit  a  greater  number  of  agri<MiIturist8. 

Wi^  ])n*H4»nt  these  facts  for  your  earnest  consideration,  and  hope  that  you  will  in- 
TeMti^ute  them  thoroughly,  as  we  believe  that  it  is  the  intention  of  toe  Missoari 
River  ComuiisMion  to  do  the  work  where  the  greatest  good  will  result,  and  'where ih« 
people  will  take  advantage  of  the  improvements  to  better  their  own  conditioo. 


-  Tours  respectfully, 


Capt.  C.  F.  Powell, 

C'orp«  of  Engineeri, 


Frantclin  Commercial  Club. 
M.  T.  WOLVKRTON,  Seereiarn, 


statement  ok  the  missouri  river  transportation  company. 

The  Missouri  River  Transportation  Company, 

President's  Office, 
Mandaiiy  y.  Dak.,  Mag  30,  lS9i. 

Sir:  Replying  to  vour  favor  of  23d,  would  say:  Our  Missouri  River  hosineBS  be- 
tween Standing  Koclc  Agency  at  the  south  and  Fort  Berthold  on  the  north  promisei 
to  be  very  large  this  season.  The  steamer  Ahner  (/Seal  will  probably  carry  dose  to 
5.(HK)  tons  of  freii^ht  between  these  pointn,  taking  and  landing  most  of  thefreiglit 
at  Hismarck  and  Mandan  Landing.  The  fanners  north  of  the  Northern  Pacific  Rail- 
road have  been  greatly  favored  with  crops,  which  are  to  be  transported  by  boat  to 
the  railroad.  They  are  also  buying  merchandise  liberally.  Present  season  will  prob- 
ably be  the  best  for  several  years. 
Kespeot  fully, 

John  M.  Tvbsol, 

^«^ 

Capt.  Chas.  F.  Powell, 

CorpB  of  Engintcra,  U.  S»  X 
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statement  op  judith  mercantile  com<*any. 

Office  op  Judith  Mercantile  Company, 

^Judith  Landing,  Montana,  June  20,  189M, 

Dear  Sir:  In  reply  to  your  favor  of  the  7th  instant,  whioh  has  jtist  come  to  hand, 
wiU  say  that  there  ought  to  be  offered  for  shipment  down  the  Missouri  River  during 
the  season  of  navigation  of  1893  and  1894  from  this  point  at  least  2,000,000  pounds 
of  wool,  besides,  say,  5,000  tons  of  lead-silver  ore  for  the  smelter  at  Omaha.  This 
amount  of  freight  would  be  shipped  from  this  point  if  the  river  was  in  good  condition 
for  boats  and  the  rates  the  same  as  from  railroad  points  40  miles  north.  I  should 
estimate  the  increase  in  imports  of  merchandise  lor  1891  over  1890  into  the  Judith 
country  by  rail  to  be  at  least  25  or  30  per  cent.  Tliis  year  it  will  be  much  larger, 
say  50  per  cent.  With  the  Missouri  River  in  fair  condition  steamboats  could  have 
for  shipment  from  this  place  and  some  few  places  below,  like  Rocky  Point,  at  least 
2,000,000  pounds  of  wool  this  season. 

We  will  actually  cross  here  on  the  ferry  for  shipment  east  via  rail,  and  which 
properly  should  go  via  river,  this  season, about  as  follows:  Mutton  sheep,  75,000 
head;  wool,  500,000  pounds;  merchandise,  from  the  east  to  Judith  Basin  points  by- 
rail,  say  1,000  tons;  besides  there  will  be  at  least  10,000  head  of  beef  steers  cross  the 
river  here  for  shipment  to  Chicago. 

In  conclusion  will  say  that  if  the  sheep  business  continues  to  increase  as  reason- 
able to  suppose  it  will,  there  should  be  tributary  to  Missouri  River  points,  and  that 
Sroperly  should  go  via  boats,  the  summer  of  1894,  say  from- Judith  to  mouth  of  Milk 
iver,  5.000,000  pounds  of  wool.  This  may  look  big  to  you,  but  think  it  a  fair  esti- 
mate, as  you  of  course  know  that  it  is  a  large  country  and  all  wool  from  60  miles 
south  and  25  miles  north  of  the  Missouri  River  between  points  mentioned  would,  with 
rates  being  equal,  ^o  by  boats. 

Will  be  glad  to  give  you  any  information  at  any  time. 
Yours,  very  respectfully, 

G.  R.  Norris. 

Capt.  Chas.  F.  Powell, 

Cor^  of  Engineers,  JJ,  8,  A, 

statement  of  rapid  city  board  of  trade. 

Office  of  Rapid  City  Board  of  Trade, 

Bapid  City,  S.  Dak,,  June  29,  1892, 

Dear  Sir  :  The  answer  to  your  letter  of  June  7  has  been  delayed  in  order  to  get 
exact  figures.  Finding  this  impossible  where  tigures  of  exports  from  the  Black  Hills 
could  not  be  obtained,  opinions  and  close  estimates  by  persons  acquainted  with  the 
various  lines  have  been  procure<l  and  are  herewith  given. 

The  Rapid  City,  Missouri  River  and  St.  Paul  Railroad  from  this  citv  to  Fort  Pierre 
will,  it  is  expected,  be  completed  and  in  operation  by  May  1,  1893.  The  Dakota,  Wy- 
oming and  Missouri  River  Railroad,  on  which  work  has  been  going  forward  since  last 
September,  running  westwardly  from  this  city  through  the  richest  mineral  districts 
of  the  Hills,  connecting  with  the  Burlington  and  Missouri  River  Road  and  its  spurs 
to  the  different  producing  camps,  thence  on  to  the  coal  and  oil  fields  of  the  Western 
Hills,  will  be  completed  by  December  1  next. 

The  largest  shipments  out  of  the  Hills  in  the  past  has  been  in  the  cattle  line.  Last 
year  the  Fremont,  Klkhom  and  Missouri  Valley  Road  carried  out  90,000  head,  or 
abont  4,600  car  loads,  to  Omaha,  Sioux  City,  and  other  points.  Many  thousand  head 
were  also  driven  to  Missouri  River  and  other  points  and  shipped  out  by  other  roads. 
The  Rapid  Citv,  Missouri  River  and  St.  Paul  Road  across  the  reservation  will  obtain 
eight-tenths  of  this  trade  at  once. 

Some,  but  not  much,  export  trade  has  been  done  in  the  lumber  line.  All  the  hills 
and  immediate  surrounding  country  is  supplied  with  all  timber  and  lumber  used. 
Better  shipping  facilities  will  naturally  increase  this  trade. 

Regarding  extent  of  coal  fields  which  within  a  few  months  will  be  tributary  to 
Rapid  City,  and  the  product  of  which  will  be  shipped  through  here  eastwardly  and 
by  river  if  it  can  be  done,  yoo  are  probably  informed.  One  field  from  which  ship- 
ments will  be  made  so  soon  as  transportation  facilities  are  provided  is  about  20  by  17 
miles.  Regarding  the  quality  of  the  coal,  I  can  say  that  it  is  decidedly  superior  to 
the  average  Iowa  coal  with  which  I  am  acquainted.  I  have  seen  some,  probably  the 
best,  Ulinois  coal,  and  considei  our  coal  superior  to  it.  It  has  been  coked  and  tested 
for  smelting  purposes  and  can  be  profitably  coked  and  used  in  smelting. 

One  class  of  trade  which  has  not  yet  been  developed  to  any  extent,  owin^  in  a 
great  de^ee  to  the  poor  transportation  facilities,  high  rates  of  freight,  etc.^  is  in  th^ 
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buildjng-material  line.  Even  with  present  disadvantages  some  brick^  stone,  lime, 
stncco,  etc.^  has  been  and  is  being  snipped  to  Omaha  and  other  points.  With  good 
and  cheap  transportation  facilities  an  immense  trade  in  these  articles  will  natnnJlj 
spring  up.  This  owing  to  the  fact,  which  has  been  clearly  demonstrated  on  a  nam- 
ber  of  occasions,  that  wo  have  as  good  an  A  better  bnilding  stone  than  Omaha,  8ioax 
City,  and  other  Nebraska  and  Iowa  points  send  from  lyCSo  to  2,500  miles  .to  obtain. 
The  ftre  brick  mannfactnred  here  is  used  in  the  locomotives  on  the  Fremont,  Elkhon 
and  Missouri  Valley  Railroad,  the  Deadwood  and  Rapid  City  smelters  and  chlorina- 
tion  works,  and  at  other  works  requiring  a  superior  article.  The  demand  for  then 
has  always,  so  far,  exceeded  the  supply.  We  also  have  as  fine  brick-building  clay  $  as 
are  found  anywhere  in  the  United  States.  Our  deposits  of  gypsum,  limestone,  etc., 
are  of  the  best  quality  and  found  in  inexhaustible  quantity. 

Wheat  of  the  best  quality  is  shipped  Arom  here  to  Omaha  and  other  points.  The 
quantity  shipped  is  gradually  increasing,  and  will  continueto  increase,  as  more  land 
will  constantly  be  put  under  cultivation. 

The  Hills  have  been  shipping  gold*  and  silver  ores  t'O  the  smelt-ers  at  Omaha,  Kan- 
sas City,  Aurora,  and  other  points.  The  shipments  have  increased  greatly  darinf 
the  past  year,  and  the  extent  to  which  such  shipments  may  be  increased  is  simply  a 
question  of  rates  and  transportation  facilities. 

Trusting  that  this  reply  may  prove  satisfactory, 
Yours,  respectfully, 

John  Becan  Ryan, 

Capt.  Chas.  F.  Powell,  U.  S.  A. 


RIVER  SURVEY  NOTES  AND  DATA. 

DESCRIPTIVE  NOTES  OF  MISSOURI  RIVER  AND  ADJACENT  COUNTRY  FROM  WOLF 
POINT,  MONTANA,  TO  GRINNBLL8  LANDING,  NORTH  DAKOTA,  215  MILES.  BT  MB.  F. 
W.   LIGHTNER,   CHIEF  OF  SURVEY  PARTY  OVER  THAT  REACH,   1891. 

The  immediate  valley  of  the  Missouri  River  from  Wolf  Point  to  Culbertson,  Mont, 
is  from  3  to  5  miles  wide.  From  Cnlbertson  to  a  few  miles  above  Fott  Bnford  the 
valley  narrows  down  to  about  1  mile  in  width.  From  Fort  Bnford  to  GrinnellsLsnd* 
ing,  N.  Dak.,  the  valley  regains  its  former  width  of  about  4  miles. 

Through  this  valley  the  bed  of  the  river  winds,  rebounding  ft^om  one  blolT  to  Uie 
other.  There  are  thus  formed  a  succession  of  points,  more  or  less  regnlar,  projectioi 
first  from  one  side  aud  then  from  another,  and  fitting  into  each  other  like  oogs. 

With  but  ver^  few  exceptions  these  points  are  all  heavily  covered  with  a  bmi^ 
dense  growth  ot  cotton  wood  timber  and  underbrush,  broken  with  dear  patches,  ee- 
pecially  back  towards  the  bluffs,  where  the  land  becomes  more  elevated  and  trae 
give  place  to  grass,  sagebrush,  etc. 

The  banks  of  the  river  are  of  a  sandy,  light  character,  and  easily  washed  and  cut 
away  when  struck  by  the  current. 

Tliij  cutting  action  of  the  river,  however,  takes  place  seldom  at  any  other  tine 
than  when  the  water  is  unusually  high,  as  in  the  spring. 

This  cutting  of  the  banks  throws  many  lar^e  trees  into  the  carrent/ which  soon 
settle,  with  their  roots  at  the  bottom,  and  their  tops  pointing  down  stream,  and,  as 
a  rule,  appearing  above  the  surface. 

The  whole  length  of  this  part  of  the  river  is  greatly  troubled  with  theee  sasf^ 
Some  of  the  beuds  are  so  full  of  them  that  it  is  a  matter  of  some  danger  and  gttai 
difficulty  for  a  steamer  to  wend  her  way  through. 

The  banks,  as  a  rule,  are  low,  being  from  10  to  15  feet  high :  bnt  where  the  linr 
approaches  the  bluffs  they  gradually  increase  in  height  to  as  high  as  40,  50,  and  60 
feet. 

Whenever  the  river  strikes  the  bluffs  a  supply  of  rock  or  looee  bowlders  can  geni- 
ally be  found,  washed  out  by  the  slow  action  of  the  current  on  the  face  of  the  blrf. 

The  bluffs  are  themselves  stable  and  suffer  but  little  cutting,  and  that  only  intke 
highest  water. 

At  low  water  the  river  is  very  full  of,  and  cut  up  by,  low  sand  baxs  of  varyiiMf 
sizes.  The  presence  of  these  bars  is  the  cause  of  the  poor  channel  at  certain  plawi 
on  the  river,  for,  the  water  being  carried  off  by  numerous  passages,  no  aingle  on*  » 
left  of  suflicieiit  dffpth  to  fioat  a  good-sized  steamer. 

The  north  or  left-hand  side  of  tiie  valley  going  down  has  by  all  odda  the  gresttf 
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points,  and  abont  three-fonrths  of  the  entire  bottom  lands.  What  few  settlers  there 
are  and  all  the  towns  are  on  this  north  side  of  the  river. 

The  bottoms  are  of  a  fertile  soil,  and  this  only  needs  sufficient  and  regnlar  water- 
ings to  enable  it  to  take  on  the  character  of  an  agricultural  country.  The  country, 
however,  fares  badly  in  its  bu'k  of  rains  at  the  growing  seasons,  and  relying  entirely 
on  nature  for  water  supplies,  the  farmers  can  expect  but  one  good  crop  out  of  three 
or  four  sowings. 

A  good  system  of  irrigation  would  undoubtedly  develop  these  lands  into  a  great 
Ajgricnltural  region;  but  at  present  the  few  settlers  are  too  jnyor  to  attempt  irriga- 
tion with  any  system,  and  are  content  to  raise  a  few  fresh  Vegetables  for  their  own 
use.  watering  their  little  gardens  by  hand. 

To  be  convinced  that  this  land  needs  only  sufficient  water  to  make  it  fruitful,  we 
have  only  to  look  at  the  results  where  irrigation  has  been  tried.  At  Fort  Buford 
there  is  a  largo  post  garden,  which  not  only  amply  supplies  the  post  and  its  depend- 
ents with  vegetables,  but  even  exports  them  to  iieighboring  towns  and  cities.  The 
season  is  too  short  np  here  to  make  much  of  a  success  of  late  garden  tnick,  such  as 
tomatoes,  melons,  etc. ;  bnt  no  garden  ever  raised  better  and  larger  potatoes,  cab- 
bages, etc.,  than  are  here  raised  at  Buford  every  year  with  the  help  of  the  water 
pnmped  from  the  river  by  a  small  hoisting  engine. 

From  Wolf  Point  down  to  the  Rig  Muddy  River,  which  extent  is  all  Indian  reser- 
vation and  abont  40  miles  long,  the  bottom  is  very  wide  and  peopled  by  Indians, 
some  of  whom  are  very  successful  with  their  gardens.  One  especially,  a  half-breed, 
raised,  besides  garden  truck,  15  or  20  acres  of  as  fine  wheat  and  oats  as  one  would 
expect  to  find  in  Manitoba  or  the  Red  River  Valley. 

Further  down  the  river,  between  Williston,  N.  Dak.,  and  Grinnell,  N.  Dak.,  many 
mora  white  settlers  are  found,  as  this  is  beyond  the  Indian  and  military  reservation 
lines.  These  settlers  depend  less  on  cattle-raising  than  those  above  and  are  very 
snccessfnl  and  prosperous  in  their  farms  and  glad  and  able  to  sell  grain  and  vegeta- 
bles of  the  best  quality  at  reasonable  prices. 

Some  20  or  30  miles  above  Grinnell  lignite  coal  is  found  in  the  hills  and  cliffs.  In 
numerous  places  it  is  smoldering,  as  is  evidenced  from  the  heavy  smoke  hanging 
over  the  hills  when  the  air  is  calm. 

Along  the  bottom  from  Wolf  Point  to  Big  Muddy  several  very  fine  wells  and 
springs  are  fostered  and  used  by  the  Indians.  Below  Williston  tne  settlers  back 
from  the  river  obtain  their  water  from  wells. 

The  whole  country  from  Wolf  Point  to  Grinnell  is  a  very  fine  grazing  one  and  oc- 
cupied by  vast  herds  of  cattle  and  sheep,  whose  owners  are  only  too  gla<l  to  discour- 
age all  attempts  at  the  breaking  up  and  settling  of  the  country. 

The  settlers  along  the  river,  especially  those  below  Williston,  feel  the  need  or 
would  appreciate  the  advantages  of  a  steamer  to  ply  back  and  forth  and  carry  their 
increasing  products  to  market  and  their  supplies  back  home. 

The  farmers  below  Williston  have  to  haul  their  products  from  15  to  30  miles  to  the 
towns  alon^  the  Great  Northern  Railroad,  while  a  navigable  river  and  steamers  would 
greatly  facilitate  the  transportation  of  products  to  Williston  and  encourage  their 
production. 

DESCRIPTIVE  NOTES  OF  MISSOURI  RIVER  AND  ADJACENT  COUNTRY  FROM  GRINNEIX- 
LANDING  TO  CANNON  BALL,  NORTH  DAKOTA,  254  MILES,  BY  MR.  6.  W.  WOOD,  CHIEF 
OF  SURVEY  PARTY  OVER  THAT  REACH,  1891. 

The  Missouri  River  from  Grinnell  Landing  to  Cannon  Ball  flows  between  bank 
that  afe  of  a  soft,  sandy  nature,  which  yield  readily  and  rapidly  to  the  strong  cur 
rents  of  the  river  when  brought  against  them  during  a  high  stage  of  water. 

As  a  result  of  this  caving  of  banks,  large  trees  with  wide-spreading  roots  and 
branches  are  swept  into  the  current,  and  after  a  short  Journey  are  brought  to  a  stand- 
etill  by  dragging  on  the  bottom  or  by  meeting  some  other  obstacle.  This  obstruc- 
tion quickly  gathers  other  drift  and  soon  an  accumulation  is  formed  sufiicienttotum 
the  strong  current  from  its  former  course  and  in  such  a  direction  as  to  strike  an  op- 
posite bank  and  thus  repeat  the  operation  above  mentioned.  Bars  are  formed  abont 
these  snags,  separating  the  volume  of  water;  the  banks  are  eroded,  and  before  many 
seasons  the  river  is  widened  to  such  an  extent  that  the  water,  spreading  out  over  tli is 
area,  necessarily  becomes  shallow  and  sluggish  and  unable  to  hold  m  suspension 
sediment  brought  down  from  above.  New  bars  are  formed,  and  thus  the  operation 
continues  until  the  river  is  full  of  bars  and  the  water  is  divided  into  so  many  streams 
that  none  have  sufficient  depth  for  flcood  navigation. 

As  the  river  wanders  along  down  the  valley  it  occasionally  runs  up  against  the 
high  bluffs  which  inclose  it  on  either  side,  and  after  following  it  for  a  short  distance 
rebounds  again  to  the  opposite  bluff. 

Tliese  bluffs  are  generally  composed  of  a  hard  clay,  with  an  occa«ion.al  ledge  of 
sandstone,  and  in  many  places  gravel  and  bowlders,  so  that  caving  takes  place  ver^ 
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slowly.  Yet  it  dooa  wnah  away  and  at  tinioit  largo  Alices  of  the  bluff  sliile  towudi! 
the  river,  bnt  for  all  practicable  purposes  the  erosion  is  so  slow  that  f»nch  bonks siaj 
l»e  consiclcrccl  as  p«*niiaiicnt. 

At  many  i)lace»  tbi*  blutVft  show  evidence  of  having  been  at  some  remote  period  the 
banks  of  the  river,  although  now  far  from  it. 

The  old  river  bod  has  been  tilled  level  with  the  snrronnding  bottom  land  and  ig 
now  coviTe<l  with  a  heavy  growth  of  timlK»r. 

At  other  places  the  river  after  forming  a  bend,  has  gra<lually  worked  itself  acitM 
t\\v  point,  cutting  »»ff  the^lnnid  and  leaving  quite  a  bmly  of  water,  afterwards  knovn 
ihn  a  lake  (such  as  Mandan  Lake  and  Painted  Woods  Lake). 

It  is  not  iuiprobaltle  that  this  restless  stream  has  in  time  past  covered  the  gTe«tei 
portion  of  the  entire  valley. 

Between  Cirinnell  Landing  and  Bismarck  there  are  about  twenty-five  wide  phc« 
in  the  river,  full  of  bars,  making  navigation  rather  difticult,  especially  at  alow  fita^ 
of  wati'r.  At  other  places  the  river  is  conij>aratively  free  from  obstractions  of  all 
kiiitU.  with  a  verv  uood  channel. 

Between  nij*nKirck  and  the  month  of  Cann<m  Ball  River  there  are  only  two  phre« 
where  the  river  is  so  full  of  bars  as  to  make  navigation  at  a  low  stage  of  water  dlffi. 
cult.  althnu«:h  the  river  is  very  cnwked  and  has  numeroiw  large  anil  abrupt  bends; 
one,  ♦'^peiially,  opjwwite  Stewartsdale  post^oftice,  where  it  is  about  one-haU' mil« 
a<  riMifi  The  bi-nd  and  6  niih's  around.  There  are,  however,  quite  a  good  many  sna*'! 
ob<^tnh  ting  the  channel,  whiih  «»therwise  would  be  very  good,  although  narmw. 

Thi'  ini]irovement  of  these  reaches  would  not  be  a  ditlicult  or  an  expensive  matter. 

Wuig  tlauis  built  from  the  shores  above  and  jdacod  at  the  properangle  to  the  cur- 
rent wnulil  dellect  and  concentrate  the  water  at  the  ilesired  point  and  !<coiironta 
9Tiit.-ildp  channel.  Mc»8t  of  the  bars  are  low  and  flat  and  of  a  sandy  and  siUynataie, 
eji'^iiv  wa»»lie<l  awav. 

I'lhnjr  and  brush  in  abundance  can  be  obtained  in  close  proximity  to  most  of  these 
T»  J«  ho  and  stone  suitable  for  ballast  in  the  vicinity  of  nearly  all. 

n.e  valley  through  which  this  river  flows  is  an  exceedingly  fertile  one-,  and  vm 
it  n«'i  for  the  long  dry  sjiells,  whirh  sometimes  continue  for  one  or  more  seasoM, 
\.-ry  large  crops  would  always  be  as«4ured. 

\V>,eai,  {»«>tatoes,  and  barley  are  the  principal  crops  and  most  garden  vegetables  do 
w<»li.  but  thf  seasim  seems  lo  be  t4K>  short  for  com,  although  a  variety  known ib 
••  ^:n:\w  ci.m.**  a  short,  stumpy  growth  with  small  ears,  grows  proliJically. 

I-  *-*v#>r::il  plfires  large  tract.s  of  this  fertile  land  an>so  situated  that  they  arecapa- 
"blr-  .»f  l»<:ni:  irrii::it»Nl  by  water  fmui  the  creeks  flowing  into  the  Missouri. 

A*  A  sr-i/ins  c.»;intry  it  has  no  superior.  The  short,  nutritions  buffalo  grasg,  good 
at  4.1  «•>  v^ji*  •♦f  the  yoar  anil  most  always  obtainable,  exc<*]»ting  in  case  of  aveiy 
br^^vT  !siii.. Willi,  is  a  m«»st  exc»'Heut  food  for  stock  of  all  kinds,  while  the  d«ose 
*:n'"»  "h  «»:  Sni.>H-r  and  un<i*Tbru'(h  along  the  bottoius  fnmishes  a  gr>oii  protection  from 
;h«  ••a;:inj  winds  and  cold  of  winter. 

Mar.y  .»:  the«#  itb^rs  who  left  that  country  within  the  last  few  years — because  of  the 
til  irv»  •>f  tb^'ir  ♦nn^'*,  due  to  «lry  8ea.*vins — and  went  toother  8tat4»s,  haveretnmM 
at' r  j«  arr.-.'^ir  th.ir  no  country  Is  ex»nipt  from  crop  failures  at  times,  either  from 
tlr^'i^jsi  ''T  fr^-ni  orh'T  can*e5  equally  as  disastrou:*,  and  that  this  section  possesses 
m  'T  y  .Kiv.iniaje*  n«»t  f»»  :r»d  el.s«- where. 

T)  ey  h.»vr  ^1>«»  K  am«'d  nt»t  to  dcj^nd  on  crops  alone,  bnt  to  devote  a  good  portiim 
of  thfir  Mmv  and  tapital  t*»  sto*k-nii»iug,  which  is  sure  to  bring  them  gixni return 
if  pr«>T»rrly  nuina:r»'«l. 

Fuel  m  ahund.'*!Vf»  i<  to  be  had  f«>r  the  h.'^nlintr.  either  wood  from  the  heavy  provth 
sh>Tii:  The  river  **x  liim;ie  ci»al.  wbi»  h  fre'i'ii-iitly  cnq^s  out  along  the  blnffs  andriwr 
bank.-  in  snch  pn>fTi'»i..n  as  t«>  cnii'**''  vi^iT«>rs  to  wonder  why  nothing  more  tlt;m local 
att'  iiT'.kU  i<  p:'.i\  to  *'i«  h  "^t  're*  -'f  wh.it  se.  'n-  t<i  be  a  m«xst  excellent  fuel. 

It  i>  «  -.liiij*^!  h\  soinc.  who  pr-'f'-s^^  U»  hwe  experimented  with  it  as  a  steam  pro* 
du«er.  tLjt  it  is  <»f  nn  u>e,  bill  it  s^-eni-  rtM<^m.»<»lt-  to  suppose  that  any  substanw 
which  bam?*  a.<  fr\-flv  and  is  >rich  a  *n«'o«-«iS  for  h»'3tinc:  purposes  as  this  eoal  mut, 
with  pr\>jver  appiian»xn«.  be  a  g«MKi  fuel  for  en::inee  of  all  descriptions. 

Dr^K^lirTTVK  X«>TT5  *^T  Ml<<*^VRl  Kivm  AVD  AIXIACENT  COUNTRY  FROM  CK^(fS 
Bvil-  >'»MTH  PAK««tA.  To  I  AMI'riELU  8»*\  III  I»Ak»jTA,  BY  MR  F.  M.  TOWAB,  CflOF 
V'F   >l  k\  FY    FaKTY   o\  kR   TliAl   RZAcH.    l>i»*J. 

T^.*  TilV'v  K^{  :^^  ^?  <^^-.n  Eiver  fn^ra  the  month  of  the  Cannon  Ball  River,  NoTth 
•>»*.  r,^  *«•  «^iat:  ^  '<.  i%»*T-»  '^  r>.  S.  I»^k..  a  di-tunce  by  rivex  of  t>2  miles,  is  froml 
V*  -  T** . * •  *  »■.•■-   '^' t ^  '♦  "*  * "" e  '•"'"''•. 

V'*"  — T.  "w^  •*  A  w  •->.  .f  :r  ^n?  '<•»  to  L2»»'  feet,  winds  back  and  forth,  strUdog 
•;ie  >i.  -  i»  v-a.  e.'.^<*  *-*Ic  Jk*  p-xiki4  i'lyji  »  lo  o  mil«.9  ap;irU 
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this  part  of  the  river  are  a  number  of  small  rivers  or  creeks  emptying  into 

louri,  each  having  a  valley  of  its  own  from  one-half  to  1  mile  wide,  the  hot- 

which  are  very  fertile. 

ater  in  these  creeks  is  not  of  sufficient  volume  for  purposes  of  irrigation, 

nou  Ball  River  being  the  only  river  iu  this  locality  which  discharges  any 

'able  volume  of  water  into  the  Missouri  at  low  water. 

ottom  lands  of  this  portion  of  the  Missouri  River  are  not  very  much  culti- 

Ithough  on  the  bottoms  at  the  foot  of  the  bluffs  aud  between  them  and  the 

•e  extensive  strips  of  meadow  lauds,  on  which  great  quantities  of  wild  hay 

annually. 

rest  side  of  the  river  over  the  whole  distance  above  described  is  Indian  res- 

t,  and  small  fields  are  cultivated  by  the  Indians  at  frequent  intervals. 

alley  over  this  portion  of  the  river  may  be  described  under  two  heads  that 

Lnctly  different.     From  Cannon  Ball  River  to  Fort  Yates  under  one  head,  and 

rt  Yates  to  Campbell  under  the  other.    The  fonner  stretch  seems  to  be  com- 

f  more  unstable  material,  the  soil  being  of  a  silty  character,  cutting  so 

;hat  the  channel  of  the  river  is  constantly  chann^ing  from  one  side  to  the 

For  inst^ince,  when  Fort  Yates  was  built  in  1876  the  channel  of  the  river  ran 

le  foot  of  the  bluffs  on  which  the  post  is  located;  now  it  is  li  miles  distant, 

^  the  bluffs  on  the  opposite  side.    On  account  of  this  constant  and  frequent 

of  the  river  there  is  very  little  large  timber,  the  foliage  being  too  small, 
Dg  of  willows  and  small  cotton  wood.  On  the  latter  stretch  the  bottoms  are 
,  sometimes  to  the  foot  of  the  bluffs,  with  a  dense  growth  of  Cottonwood, 
)r,  ash,  and  elm. 

ugh  the  river  bottom  between  Cannon  Ball  River  and  Campl>ell  is  not  occu- 
py much,  the  table-land  on  top  of  the  bluffs  is  settled  quite  thickly ;  the  sod 
>f  the  settlers  are  in  view  in  every  direction;  roads  are  built  along  all  the 
p  lines,  with  crossroads  almost  every  mile,  aud  in  appearance  there  seems 

much  farming  as  in  some  of  the  river  counties  of  Iowa  and  Nebraska, 
.kin^  the  trip  from  the  river  at  Campbell  post-office  to  the  railroa<l  (40  miles) 
irprised  to  learn  the  extent  of  cultivation  along  the  river  and  back  from  it 
lies.  On  each  side  of  the  road,  almost  continuously,  were  fields  of  wheat, 
1  corn,  while  on  every  hand  one  could  see  small  bands  of  cattle  and  horses 
asionally  a  flock  of  sheep. 

armers  are  very  much  encouraged  in  South  Dakota  this  year,  for,  having 
d  crops  last  year,  with  such  bright  prospects  for  the  coming  harvest  of  1892, 
.1  that  their  fanns  are  secure,  fur  two  good  crops  in  saccession  in  this  region 
pay  for  the  farm. 


Distances,  from  river  survey. 


[Gontinaed  from  page  2235,  report  for  1891.] 


Places. 


ton  Bridge . . 
at  Acency  . . 
reek  Agezicy 

bow 

ly  Creek  . . . . 
[me  River... 

t»rd 

1 

,  Landing  . . . 
\xttk  River. . . 

rer 

reek 


Midway 

between 

baukfl. 

Cliannel 
line. 

MileM. 

MUes. 

0.0 

0.0 

382.5 

304.0 

413. 1 

427.1 

453.3 

470.4 

450.7 

477.2 

503.7 

524.7 

506.1 

527.4 

540.8 

564.7 

594.4 

621.0 

609.8 

638.5 

620.5 

650.1 

635.4 

665.9 

Places. 


Little  Missouri 

Berthold  Agency.  1S91 
Old  Fort  Steveu.ion  . . . 

Stanton 

Waahhum 

R<K'k  Haven 

Mandan 

Bismarck  Brid«;e 

Fort  Lincoln 

Apple  Creek 

ofdFortKice 

Cannon  Ball  River  — 


Midway 

between 

banks. 


Mile*. 
670.2 
695.7 
710.9 
734.5 
7,55. 5 
787.9 
79L4 
7M.3 
798.1 
805.6 
835.6 
841.4 


Cbannrl 
line. 


MiUt. 
702.4 
729.9 
745.9 
770.7 
792.4 
828.9 
8:12.7 
834.7 
8.'i9. 9 
847.9 
879.8 
886.0 
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I)<tlf9  of  ice  cloainijH  and  opimmfH  on  tlw  Minfiouri  Itirer,  above  Siouz  dty^  /ow. 

ICoiitlimwl  ami  vxlt-mK-il  fr<»iu  i«:ig«-  :{:;'J2.  rrnort  for  lri»U;  jiretioos  tables  on  pAge  1^9,  repwt  for  i^ 

aiut  pa;c>i;  2325.  n*port  fur  18i>8.] 


Lficality. 


Town«fn<i  Mont . . . 
Furt  IWutiiii.  Mont. 


Judith.  Mimt 

Wolf  P.. in t  Mont 

Fort  r.ii fi.nl.  N.  Dak 

Binmarrk.  N.  l>iik 

< 'allium  IWill  Kiver.  X.  IHik. 

rirrr*-.  S.  Dak 

C'haniWriain,  S.  Dak 

Sioux  City,  Iowa 


180O-'91. 


1891-Vt 


Cloning.    Oiwning.  i  Clofling.  I         Opeoinj^ 


' I  Dec.  24 

Feb.     l!Mar.20  j}^;2« 

{  ^Nov.  16 

i /Dec.   25 

' J  Nov.  ]2 

Nov.  16 
Nov.  15 
Nov.  16 


IVc. 
De<-. 


3 


Mar.  29 
Apr.  3-4 


Jan. 


Mar.  31 


<NoT.  25 
^Dec.  25 


Feb. 
Feb. 
Feb. 
Nov. 
Mar. 
Mar 
Apr. 

A  TIT. 

Mar 

Mar 
Mar 
Dnt. 
Mar 


31. 

<. 

24. 
.38. 
10. 
29toApr.L 

3to5. 
30toAp.i 

.28. 

.27toa 
13. 
.dtoS. 


N<"*TK. — The  Ninf^liMlatea  of  opfninirn  are  the  tiniea  whtn  the  ice  first  move*  out:  genenUTU>ek« 
nina  for  nevi»ral  uay»  afterward.  The  exprc}*sion«  like  "April  3  to  5"'  indifat'-  that  the  we  firil 
breaks  tip  on  t  lir  tiriit  date  aud  ruuA  more  or  leas  until  the  last  date,  after  which  the  river  voakl  fai 
open  fur  navigation. 


LOCATION    OF  BENCH   MARKS,   PRIMARY    LEVELING,    1885-1892,    FORT  BENTON,  MOS- 

TANA,  TO  CANNON  BaLL,  NORTH  DAKOTA. 

The  l>cnch  mark  j^enerally  ased  and,  nnless  other  wise  noted,  is  a  st<ine  18  bj  18  by  4 
inches  bnried  tlatwLse  from  3  to  ^  feet  below  the  surface  of  the  ground,  snnnofliited 
by  a  5-inch  iron  jj^jia  pipe  4  feet  long  to  the  top  of  its  cap. 

A  hole  one-half  rncn  in  diameter  at  the  middle  of  the  top  and  dressed  sarfikce  of 
the  stone  mar  k  s  the  level  point  on  that  surface ;  aroond  th  e  hole  the  letters  '^  U.  S.  B.  M." 
are  cut  in  the  stone. 

The  cap  is  fastened  to  the  top  of  the  pipe  by  a  bolt  aud  nut,  and  bears  the  inscrip- 
tion  ''Missouri  River  Commission''  around  the  outside  of  the  dii^k  and  thelett<^i8 
*'  U.  S.  B.  M."  at  the  middle. 

I  On  right  liank,  about  100  feet  northwest  of  brick  house  of  C.  L.  Smith  and  tOQO 
feet  south  of  iron  bridge  at  Fort  Benton.    Plotted  on  chart  1. 

I  On  left  bank,  in  southeast  comer  of  court-house  yard,  Fort  Benton.  Plotted  on 
chart  1. 

Benton  Gauge:  Top  of  stone  water  table  on  southeast  comer  of  T.  C.  Power 4 
Bro.'s  brick  store,  at  Fort  Benton,  Mont. 

f  On  right  bank,  If  miles  below  Fort  Benton  Bridge,  at  foot  of  bluffs,  and900fe«t 
below  where  river  first  strikes  the  right  bank  bluffs.     Plottod  on  chart  1, 

f  On  left  bank,  If  miles  below  Fort  Benton  Bridge,  1,200  feet  north  from  river  and 
500  feet  south  from  foot  of  bluffs.     Plotted  on  chart  1. 

f  On  the  right  bank,  900  feet  below  mouth  of  Shonkin  Creek,  250  feet  from  riytr 
and  100  feet  from  wagon  road.    Plotted  on  chart  1. 

f  On  left  bank,  500  feet  from  river  and  550  feet  northeast  from  H.  Brinkman's  honsr. 
Plotted  on  chart  2. 

f  On  right  bank,  If  miles  below  Evans  Bend,  200  feet  from  river  and  200  fe«t  wfi.t 
of  wagon  road.    Plotted  on  chart  2. 

f  Ou  left  bank.  If  miles  below  Evans  Bend,  700  feet  from  river  and  100  feet  etst 
of  house  of  John  Lippard.     Plotted  on  chart  2. 

f  On  riglit  bank,  2,000  feet  southeast  from  Henry  O'Hanlon's  house,  at  foot  of 
bluffs,  900  feet  from  river.     Plotted  on  chart  2. 

^  On  left  bank,  opposite  B.  M.  f ,  behind  point  of  timber  and  400  feet  from  riva 
bank.    Plotted  on  chart  2. 

f  On  right  bank,  opposite  head  of  Brnl^  Bar,  550  feet  from  river  and  1,200  feet 
below  creek  at  end  of  bluffs.     Plotted  on  chart  3. 

f  On  left  bank,  opposite  Brul6  Bar,  at  foot  of  bluffs,  200  feet  from  river  bank. 
Plotted  on  chart  3. 

f  On  right  bank,  2,000  feet  northeast  from  stone  quarry  below  Senieurs  Reach, s'V 
feet  from  river  at  foot  of  bluffs.    Plotted  on  chart  3. 

i  On  left  bank,  about  a  mile  below  Senieurs  Reach  near  foot  of  bluffs,  700  feet  from 
river  bank.     Plotted  on  chart  3. 

f  On  right  bank,  2  miles  below  Rowes  Bayou,  f  mile  below  lower  end  of  Black 
Bluffs  aud  250  feet  from  river.     Plotted  on  chart  4. 

{  On  left  bank,  opposite  B.  M.  f  and  500  feet  from  river.    Plotted  on  chart*. 

f  On  right  bank,  i  mile  below  aud  opposite  mouth  of  Marias  River,  100  feet  fioia 
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J  On  left  bank^  nearly  i  mile  north  from  month  of  Marias  River,  650  feet  from  bank 
of  the  latter  and  300  feet  from  foot  of  bluffs.    Plotted  on  chart  4. 

^  On  right  bank,  ^  mile  below  foot  of  Archer  Island  and  200  feet  from  river  bank. 
Plotted  on  chart  4. 

■^  On  left  bank,  |  mile  below  Archers  Island;  1,300  feet  from  river  bank  and  600 
feet  from  foot  of  bluffs.    Plotted  on  chart  5. 

V-  On  right  bank,  i  mile  below  John  Churchill's  ranch,  300  feet  from  river  bank 
and  opposite  head  of  island.    Plotted  on  chart  5. 

V  On  left  bank,  opposite  B.  M.  ^f-,  750  feet  from  river,  near  foot  of  bluffs.  Plotted 
on  chart  5.  *  - 

V  On  right  bank,  i  mile  below  Charles  Lippard's  ranch,  150  feet  from  river  bank. 
Plotted  on  chart  5. 

^  On  left  bank,  ^  mile  below  Charles  Lippard's  ranch,  at  foot  of  bluffs  and  400  feet 
from  river.    Plotted  on  chart  5. 

V  On  right  bank,  about  450  feet  northeast  from  ranch  of  C.  W.  Price,  650  feet  from 
river  bank.    Plotted  on  chart  5. 

^/  On  left  bank,  opposite  B.  M.  \^,  exact  position  not  determined  by  either  triau- 
gulation  or  topography.  • 

^  On  right  bank,  about  ^  mile  below  foot  of  Crow  Coulee  Bar,  600  feet  from  river 
bank,  on  right  bank  of  small  creek.    Plotted  on  chart  6. 

V  On  left  bank,  opposite  Crow  Coulee  Bar,  1,300  feet  northeast  from  river  bank. 
Plotted  on  chart  6. 

■^  On  right  bank,  about  2|  miles  by  rivec  below  Crow  Coulee  Bar,  500  feet  above 
head  of  small  island  and  400  feet  east  from  river  bank.    Plotted  on  chart  6. 

^  On  left  bank,  about  2^  miles  below  Crow  Coulee  Bar,  200  feet  ftom  river  bank. 
Plotted  on  chart  6. 

^  On  right  bank,  about  i  mile  above  head  of  Boggs  Island,  275  feet  from  river 
bank.    Plotted  on  chart  0. 

^  On  left  bank,  about  ^  mile  above  head  of  Boggs  Island,  and  100  feet  irom  river 
bank.    Plotted  on  chart  6. 

\^  On  right  bank,  f  mile  above  Coal  Banks  Landing,  1,600  feet  from  river  bunk, 
500  feet  from  foot  of  bluffs.    Plotted  on  chart  7. 

V  On  left  bank,  |  mile  above  Coal  Banks  Landing,  250  feet  from'  river  bank  and 
100  feet  east  of  wagon  road.     Plotted  on  chart  7. 

"4*  On  right  bank,  about  f  mile  below  PugHley  &  Bros,  ranch,  400  feet  from  river 
bank  and  250  feet  from  foot  of  bluffs.     Plotted  on  chart  7. 

^  On  left  bank,  opposite  B.  M.  V>  at  foot  of  bluff.    Plotted  on  chart  7. 

^  On  right  bank,  1  mile  below  mouth  of  Little  Saqily  Creek,  900  feet  west  from 
river  bank  behind  timber  and  500  feet  from  foot  of  bluffs.     Plotted  on  chart  8. 

■*^  On  left  bank,  1  mile  below  Little  Sandy  Creek,  300  feet  from  river  bank  and  300 
feet  firom  left  bank  of  small  creek.     Plotted  on  chart  8. 

V  On  right  bank,  about  f  mile  below  Haystack  Butte,  75  feet  from  river.  Plotted 
on  chart  9. 

-^  On  left  bank,  i  mile  below  Haystack  Butte,  200  feet  from  river  bank.  Plotted 
on  charts  8  and  9. 

^  On  right  bank,  about  f  mile  above  Labarge  Rock,  100  feet  from  river  bank. 
Plotted  on  chart  9. 

V  On  left  bank,  2,000  feet  above  mouth  of  Eagle  Creek,  125  feet  from  river  bank. 
Plotted  on  chart  9. 

*j*  On  right  bank,  2  miles  above  Kipp  Rapids,  200  feet  from  river  bank.  Plotted 
on  chart  10. 

^  On  left  bank,  opposite  B.  M.  ^,  150  feet  from  river.     Plotted  on  chart  10. 

^  On  right  bank,  just  above  Kipp  Rapids,  400  feet  from  river  bank.  Plotted  on 
chart  10. 

^/  On  left  bank,  near  Kipp  Rapids,  and  750  feet  northwest  of  Eagle  Rock.  Plotted 
on  chart  10. 

V  On  right  bank,  1,700  feet  above  Cathedral  Rock,  100  feet  from  river  bank. 
Plotted  on  both  chart^s  10  and  11. 

^  On  left  bank,  opposite  B.  M.  V,  100  feet  from  river  bank.  Plotted  on  charts  10 
and  11. 

^  On  right  bank,  near  and  due  north  from  Hole-in- the- Wall,  350  feet  from  river 
bank.    Plotted  on  chart  11. 

^  On  left  bank,  opposite  B.  M.  ^  and  150  feet  from  river  bank.  Plotted  on  chart 
11. 

^  On  right  bank,  3  miles  below  Hole-in-the-Wall,  200  feet  above  mouth  of  small 
creek  and  50  feet  from  river  bunk.    Plotted  on  chart  11. 

^  On  left  bank,  opposite  the  last-named  bench,  250  feet  from  river  bank.  Plotted 
on  charts  11  and  12. 

^^  On  right  bank,  2  miles  above  Pablo  Island,  175  feet  from  river  bank.  Plotted  on 
chart  12. 


o!  Hinall  cni'K  aiiu  I  to  l«»*t  trom  river  bank. 

•»^^  On  U'lt  b:ink,  oppusito  the  last-named  bench  and  200  feet  from  river  Uak 
rit»tttMl  Oil  rlinrt  14.  • 

•'i*  ()u  riiiht  hunk,  ^  milo  above  Drowu«3d  Man  Rapids,  KKP  feet  from  river  buik: 
on  lnMirh  l«x)  fi-ot  from  left  bank  of  8ni»ll  cre«k.     Plottinl  on  chart  15. 

•*/  On  lel't  bank,  opptwite  last-named  and  300  feet  irom  river  bank.  Plotk-d  w 
chart  15. 

V  On  loft  bank,  in  northwest  corner  of  J.  R.  Xorris's  front  yard,  at  Judith  LmJ 
ini;.     riot  ted  on  chart  15. 

'/  On  left  bank,  opposite  mouth  of  Judith  River,  800  feet  trom  river  bank.  Plol 
te«l  tm  ehart  15. 

^>  On  ii«;ht  bank,  a  little  above  foot  of  Council  Island^  near  foot  of  dope,  200 fee 
from  river  i)ank.     Plotte<l  on  chart  16. 

V  On  left  bunk)  opposite  Dog  Island,  500  feet  from  river  bank.  Plotted  oacbai 
IG. 

''f*  On  ripbt  bank,  o]»pusite  foot  of  Holmes  Council  Island,  100  feet  from  rire 
bank.     Plotted  on  chart  10. 

^/  On  left  bank,  opposite  last-named  bench,  50  feet  from  river.  Plotted  on  chai 
16. 

^,^  On  right  bank,  opposite  foot  of  Iron  City  Island,  600  feet  from  river  banl 
Plotted  on  eliart  17. 

V  On  left  bank,  400  feet  below  foot  of  Iron  City  Island,  on  high  bank  100  fe* 
from  river.     Plotted  on  eliart  17. 

^J  On  ri^lit  bank,  i  milo  above  Gallatin  Rapids,  100  feet  from  river  bank.  Plotu 
on  rhart  17. 

''Z  On  left  bank,  opposite  last-named  bench,  150  feet  from  river.  Plotted  on  chi 
17. 

^,*  On  right  bank,  }  mile  above  Little  Dog  Creek,  50  feet  from  river  hank.  PlotH 
on  (harts  17  and  18. 

2/  On  left  bank,  about  i  mile  above  month  of  Little  Dog  Creek,  75  feet  froinriv 
bank.     Plotted  on  charts  17  and  18. 

^)-  On  right  bank,  ^  milo  below  foot  of  Dauphin  Rapids,  200  feet  from  river  ban 
PIotte<l  on  eliart  18. 

V  On  left  bank,  opposite  last-named  bench  and  160  feet  from  river  bank.  Plott 
on  <*hart  18. 

^^  On  right  bank,  2|  miles  above  Lone  Pine  Rapids,  100  feet  from  river.  Plott 
on  chart  19. 

^*i  On  left  bank,  opposite  B.  M.  S^,    Plotted  on  chart  19. 

^^  On  right  bank,  below  foot  of  Castle  Hluff  Rapids,  100  feet  from  river.  Plott 
on  chart  IH. 

V  On  left  bank,  at  foot  of  Castle  Bluff  Rapids,  250  feet  from  river.  Plotted 
chart  19. 

^^  On  right  bank,  about  3J  miles  below  Castle  Bluff  Rapids,  on  high  bank,  175 ft 
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V  On  left  bank,  abont  i  mile  above  mouth  <tf  Snake  Creek,  100  feet  from  river 
bank. '  Plotted  on  chart  22. 

*^  On  right  bank,  about  f  mile  above  Cow  Creek,  90  feet  from  river.  Plotted  on 
chart  22. 

^/  On  left  bank,  abont  f  mile  above  Cow  Creek,  near  foot  of  bluifs,  150  feet  below 
end  of  willows.    Plotted  on  chart  22. 

^  On  right  bank,  f  mile  below  foot  of  Cow  Island,  225  feet  from  river  and  500  feet 
below  where  river  leaves  bluffs.    Plotted  on  chart  23. 

V  On  left  bank,  1  mile  below  foot  of  Cow  Island,  300  feet  from  river.  Plotted  on 
Chart  23. 

^  On  right  bank,  at  Dexter  Chute,  150  feet  from  river.     Plotted  on  chart  23. 

^  On  left  bank,  at  Dexter  Chute,  200  feet  from  river  bank.    Plotted  on  chart  23. 

V  On  right  bank,  2  miles  above  head  of  Grand  Island,  200  feet  from  river.  Plotted 
on  chart  24. 

^  On  left  bank,  2  miles  above  head  of  Grand  Island,  opposite  B.  M.  S^,  PlQtted 
on  chart  24. 

^/^  On  right  bank,  at  head  of  Grand  Island,  300  feet  from  river.  Plotted  on  chart 
24. 

V  On  left  bank,  at  head  of  Grand  Island,  200  feet  from  river  bank  and  300  feet 
northeast  from  north  end  of  dam.    Plotted  on  chart  24. 

^  On  right  bank,  about  1  mile  below  foot  of  Hammond  Island,  on  bench  behind 
sagebrush.    Plotted  on  chart  25. 

V  On  left  bank,  about  f  mile  below  foot  of  Hammond  Island,  600  feet  from 
river  bank.    Plotted  on  chart  25. 

^  On  right  bank,  opposite  the  upper  end  of  the  lower  of  the  Two  Calf  Islands, 
150  feet  from  river  bank.    Plotted  on  chart  25. 

^  On  left  bank,  opposite  *,^.    Position  not  accurately  determined. 

*i»  On  right  bank,  about  2^  miles  above  Annel  Creek,  opposite  Grays  Point,  150 
feet  back  from  willows.    Plotted  on  charts  25  and  26. 

^  On  left  bank,  3^  miles  above  mouth  of  Armel  Creek,  about  i  mile  above  Grays 
Point,  450  feet  from  river  and  near  foot  of  bluffs.     Plotted  on  chart  26. 

*,*  On  right  bank,  250  feet  west  from  mouth  of  Armel  Creek,  400  feet  southeast 
from  point  of  bluff.     Plotted  on  chart  26. 

V  On  left  bank,  one-half  mile  above  month  of  Armel  Creek,  500  feet  from  river. 
Plotted  on  chart  26. 

^  On  right  bank,  1^  miles  below  foot  of  Armel  Island,  600  feet  east  from  upper  end 
of  willows  and  175  feet  south  from  edge  of  willows.     Plotted  on  chart  27. 

^  On  left  bank,  li  miles  below  foot  of  Armel  Island,  in  bottom  back  of  willows. 
150  feet  north  from  and  1,600  west  from  where  willows  reach  foot  of  bluff.  Plotted 
on  chart  27. 

^^  On  right  bank,  about  ^  mile  above  mouth  of  Warm  Spring  Creek,  near  edge  of 
timber,  1,150  feet  northwest  from  high  butte.    Plotted  on  chart  27. 

^f  On  left  bank,  1,000  feet  west  from  mouth  of  Warm  Spring  Creek  and  300  feet 
from  river  bank.    Plotted  on  chart  27. 

^  On  right  bank,  about  1^  miles  below  Broadwater  Landing,  ^  mile  above  month 
of  Rock  Creek  and  225  feet  from  river  bank.    Plotted  on  chart  28. 

V  On  left  bank,  about  a  mile  above  Rocky  Point,  800  feet  from  river  bank. 
Plotted  on  chart  28. 

^^  On  right  bank,  opposite  small  island  about  3^  miles  below  Rocky  Point.  Plotted 
on  chart  28. 

V  On  left  bank,  about  4  miles  below  Rocky  Point,  700  feet  from  river  bank,  behind 
timber,  and  about  600  feet  southeast  from  high  point  of  ridge.  Plotted  on  charts  28 
and:29. 

V  On  right  bank,  near  Carroll  Landing,  1,500  feet  from  river,  in  mouth  of  small 
conl^.    Plotted  on  chart  29. 

V  On  left  bank,  near  foot  of  bluff,  behind  timber,  opposite  Carroll  Landing.  Plotted 
on  chart  29. 

»\^  On  right  bank,  about  2  miles  above  head  of  Ryan  Island,  1,050  feet  from  river 
and  about  500  feet  south  from  edge  of  willows.     Plotted  on  chart  29. 

^  On  left  bank.  If  miles  above  head  of  Ryan  Island,  275  feet  from  river  bank. 
Plo  tted  on  chart  29. 

^  On  right  bank,  at  foot  of  Ryan  Island,  100  feet  above  creek,  600  feet  from  river 
bank.    Plotted  on  chart  30. 

^  On  left  bank,  directly  opposite  B.  M.  ^^.    Plotted  on  chart  30. 

^^  On  ri^ht  bank,  3^  miles  below  foot  of  Ryan  Island,  in  middle  of  bend,  and  300 
feet  from  river.     Plotted  on  chart  30. 

^  On  left  bank,  directly  opposite  B.  M,  ^^.    Plotted  on  chart  30. 

V^  On  right  bank,  opposite  V,  near  foot  of  bluffs.  Position  not  accurately  de- 
termini  ed. 

y  On  left  bank,  1  mile  below  Circle  Bar  cattle  ranch,  at  foot  of  bluffs,  and  1,500 
feet  above  where  river  strikes  bench.    Plotted  on  chart  31. 
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V  On  rigbt  bank,  directly  opposite  Hawley  Island  cut-off;  at  foot  of  bhib. 
Plotted  on  chart  31. 

V^  On  left  bank,  at  foot  of  point  of  blnffn,  just  below  Hawley  Island  cut-off 
Plotted  on  chart  31. 

^  On  right  bank,  4  miles  below  lower  end  of  Hawley  Island  cut-off,  in  large  val 
ley,  500  fwt  from  river  bank.     Plotted  on  chart  32. 

^A  On  left  bank,  opposite  V»  ^00  feet  from  foot  of  bluffs.    Plotted  on  chart  32. 

*,^  On  ri;rbt  bank,  1  iiiilos  by  river  above  H.  M.  ^,  1,000  feet  above  where  river 
Btnk(\s  blutlH,  at  f«M)t  of  lilutfs.     Plotted  on  chart  33. 

V  On  left  bank.  «lin»ctly  o]>po8ite  B.  M.  ^  and  at  foot  of  bluffs.    Plotted  on  chart  33. 

V  On  rij;ht  bank  of  river  ;>i  miles  along  foot  of  bhitfs,  above  B.  M.  V>  about  4,000 
feet  brlow  when*  riv<*r  leaves  right  bluffs.     Plotted  on  charts  33  and  34. 

V  On  left  bank,  directly  opposite  B.  M.  ^^,  at  foot  of  bluffs,  on  foothilL  Plotted 
on  chart  33. 

S-  On  right  bank,  3}  miles  above  Musselshell  River,  500  feet  from  river  hank  and 
500  feet  below  where  river  begins  to  leave  right  bluffs,  on  top  of  bench.  Plotted  qd 
chart  34. 

V  On  left  bank,  ^  mile  above  B.  M.  V  and  800  feet  from  river.  Plotted  on  chart 
34. 

^''  On  right  bank,  1^  miles  above  month  of  MuHselshell  River,  at  footof  hencband 
l,r>(K)  feet  below  where  river  leaves  right  bluff.     Plotted  on  chart  35. 

V  On  left  bank.  U  miles  above  mouth  of  Musselshell  River,  ^  mile  from  river  bank 
ami  1,5(K)  feet  from  foot  of  bluffs.    Plotted  on  chart  35. 

\^  On  right  bank,  even  with  point  of  bluff  on  upper  side  of  Squaw  Creek  Tallev 
aTKl  1,000  fe.'t  fr.>m  toot  of  blutrs.     Plotted  on  chart  35. 

V  On  left  bank,  directly  across  the  Missouri  Valley  from  B.  M.  ^i^,  about  l.OOOfeet 
above  where  river  ntrike.s  bluffs.     Plotted  on  chart  35. 

'i^  On  right  bank,  2  miles  below  Squaw  Creek,  300  feet  from  river.  Plotted  on 
chart  :>(5. 

V  On  left  bank,  opjuisite  and  about  1,000  feet  below  B.  M.  ^f-  and  close  to  footof 
bin  lis.     Plotteil  on  chart  'M. 

V  On  right  bank,  1^  miles  above  head  of  Hornet  Island.     Plotter!  on  chart  36. 
'/  On  left  liank,  f  mile  above  head  of  Honiet  Island,  near  foot  of  hi nft's,  about 

1,0()()  feet  above  where  river  cuts  left  bluffs.     Plotted  on  chart  36. 

\^  On  ri;;lit  bank,  J  mile  below  foot  of  Hornet  Island,  near  top  of  heneh.  PlottM 
on  cliart  ii". 

V  On  left  bank,  1  mile  below  Hornet  Island,  600  feet  from  river  and  1,000  fe*t 
above  where  the  river  strikes  bluffs.     Plotted  on  chart  37. 

^",*  On  ritjht  liaiik.  op]»i»<<ite  B.  M.  ^.>.  No  elevation  has  ever  been  obtained  of  this 
B.  M.,  n«'ithi*r  ha**  it«  p(>sition  been  determined. 

•>  On  left  bank,  4  miles  a)>ove  Elk  Island,  close  to  foot  of  bluffs  and  3,000  feet 
below  where  river  leaves  left  lilnff.     Plotted  on  chart  37. 

^t"  On  rii;ht  bank,  l,(KK)feet  above  head  of  Elk  Island,  200  feet  from  river.  Plotted 
on  chart  'AS. 

V  On  hft  bank,  opposite  head  of  Elk  Island,  exact  position  not  determined. 

Y'  On  ri^'bt  bank,  5  milcH  by  river  above  Trovers  Point,  about  1,000  feet  aWe 
wljere  the  river  Htrikes  bench.  '  Plotted  on  chart  38. 

^l^  On  left  bank,  1  mile  above  B.  M.  '^^,  i  mile  from  river,  2,700  feet  from  East 
Base,  just  Hoiitli  of  Troverrt  Point  l)nse  line.     Plotted  on  chart  39. 

^1^  On  riulit  bank.  51  miles  by  river  below  Trovers  Point,  1,000  feet  from  river, 
l,r»()()  feet  ab<»ve  Hinall  creek.     I'lotted  on  eliart  40. 

V  On  lelt  bank,  directly  opposite  B.  M.  ^^,  1,000  feet  above  where  river  cuts  left 
blurts,  ;>()0  feet  from  river.     Plotted  on  chart  40. 

V  On  ri-jht  bank,  f  mile  above  Buffalo  Shoal,  600  feet  frrom  river.  Plotted  od 
cliart  Ui. 

V  On  left  hank,  directly  acro.ss  from  B.  M.  V,  300  feet  from  river.  Plotted  on 
cljart  42. 

V  On  ri^ht  bank,  7*  miles  above  Round  Butte,  600  feet  from  river  and  1  mile  above 
small  creek.     Plotted  on  chart  13. 

^i'  Onhft  bank,  tlirectly  across  from  B.  M.  V  and  400  feet  back  from  a  high-cot 
bench  on  river.     Plotted  on  cliart  43. 

V  On  riglit  bank,  1^  miles  above  Little  Snow  Creek,  200  feet  from  river.  Plotted 
on  chart  1<». 

V  On  left  hank,  ^  mile  above  ^Q,  1,300  feet  below  where  river  strikes  hencb,  150 
feet  from  top  of  bench.     Plotted  on  chart  46. 

-^^  On  ri^lit  bank,  2  miles  below  Ilell  Creek,  300  feet  from  river  bank  on  bench. 
Plotted  on  chart  47. 

V  On  left  bank,  2^  miles  below  Hell  Creek,  600  feet  below  head  of  island  and  8(W 
feet  from  river  back  of  narrow  strip  of  timber.     Plotted  on  chart  4^. 

V  On  riifht  bank.  5  miie.s  by  river  above  Little  Dry  Fork,  1,000  feet  from  river  on 
bench,  back  of  timber.    Plotted  on  chart  50. 
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V  On  left  bank,  1  mile  above'B.  M.  ",*  at  foot  of  blurts,  1^  miles  below  where  river 
strikes  bluft',  1,600  feet  from  river.     Plotted  on  eliart  50. 

V  On  right  bank,  1,600  feet  below  Little  Dry  Fork  an<l  250  feet  from  river.  Plotted 
on  chart  50.  « 

^  On  left  bank^  2f  miles  above  Catamoont  Creek,  1,000  feet  from  river.  Plotted 
on  chart  50. 

^  On  right  bank,  4  miles  by  river  below  Catamount  Creek,  jttst  below  where  river 
strikes  right  bluifs,  400  feet  from  river  bank.     Plotted  on  chart  52. 

^  On  left  hank,  If  miles  below  B.  M.  *,*  and  400  feet  above  Where  river  striked 
prairie  bottom  on  left  bank.     Plotted  on  chart  52. 

^  On  right  bank,  4  aniles  along  foot  of  bluffs  below  B.  M.  ^,  1,000  feet  above  where 
river  cuts  blnffs  ana  500  feet  from  river.     Plotted  on  chart  52. 

¥  On  left  bank,  1|  miles  above  B.  M.  \^,  at  foot  of  bluffs  and  1,800  feet  below  where 
river  leaves  blatfs.     Plotted  on  chart  52. 

^  On  right  bank,  2  miles  above  Old  Fort  Peck  on  bottom^  500  feet  from  river. 
Plotted  on  chart  54. 

^  On  left  bank,  i  mile  above  Old  Fort  Peck  and  3  fhilcs  above  Dry  Fork,  800^ 
feet  from  river.     Plotted  on  chart  54. 

^  On  right  bank,  1^  miles  below  Dry  Fork,  500  feet  from  river.  Plotted  on  chart 
54. 

^  On  right  bank,  directly  across  river  from  Galpin,  on  top  of  bench-  Plotted  on 
chart  55. 

*^  On  left  bank,  at  Galpin  1,000  feet  from  river  bank,  900  feet  back  from  Joe 
Batch's  house.    Plotted  on  chait  55. 

^{^  On  right  bank,  5^  miles  by  river  above  month  of  Milk  River  on  top  of  bench 
500  feet  from  river  and  just  aoove  beginning  of  young  Cottonwood  and  willows. 
Plotted  on  chart  57. 

^^  On  right  bank,  opposite  and  1  mile  below  mouth  of  Milk  Kiver,  1,650  feet 
from  river.    Plotted  on  chart  57. 

*/  On  left  bank,  directly  across  river  from  B.  M.  ^^  and  1,800  feet  from  shore. 
Plott<?d  on  chart  57. 

^  On  right  bank,  2^  miles  downstream  from  B.  M.  ^,  600  feet  from  river,  in  sharp 
bend.    Plotted  on  chart  58. 

V  On  left  bank,  1,100  feet  from  river,  2i  miles  south  from  Bridge  No.  325,  Great 
Northern  Railroaa.     Plotted  on  charts  58  and  59. 

^,*  On  right  bank,  3  miles  below  Box  Elder  Creek,  900  feet  from  river  bank  and 
1,800  feet  from  where  bench  leaves  the  river.    Plotted  on  chart  59. 

^^  On  left  bank,  opposite  Lennox  station  on  Great  Northern  Railroad,  500  feet 
from  river  bank,  on  top  of  high  bench.    Plotted  on  chart  60. 

V  On  right  bank,  first  bend  above  Elk  River  where  river  strikes  bluffs,  on  foot- 
hill, 480  feet  from  river.    Plotted  on  chart  60. 

^/  On  left  bank,  2^  miles  below  B.  M.  \*;  320  feet  from  river  bank  and  ^  mile 
below  foot  of  timber.    Plotted  on  chart  61. 

^  On  right  bank,  2  miles  below  mouth  of  Elk  River,  540  feet  from  river  bank  just 
where  the  river  makes  a  sharp  bend  to  left.    Plotted  on  chart  62. 

^  On  left  bank,  2  miles  by  river  below  B.  M.  ^^f  1,100  feet  from  river  bank  at 
sharp  bend.    Plotted  on  chart  62. 

^  On  right  bank,  1,040  feet  from  river  bank,  i  mile  below  mouth  of  Sand  Creek, 
and  2  miles  by  river  above  B.  M.  »/.     Plotted  on  chart  62. 

^^  On  left  bank,  at  first  bend  above  Wolf  Point,  900  feet  from  river,  and  about 
500  feet  from  edge  of  timber.    Plotted  on  chart  63. 

\^  On  right  bank,  H  miles  above  Wolf  Point,  600  feet  from  river.  Plotted  on 
chart  63. 

V^  On  left  bank,  at  Wolf  Point  660  feet  from  lauding,  230  feet  west  of  sawmill  and 
on  line  with  west  side  of  the  road  lea<ling  up  to  the  traders'  store.    Plotted  on  chart  63. 

V  On  left  bank.  2^  miles  eawt  of  Wolf  Point  railway  station,  665  feet  west  of  rail- 
way bridge,  and  75  feet  north  of  wagon  road.     Plotted  on  chart  64. 

^^  On  left  bank,  400  feet  south  and  75  feet  east  of  section  house  at  Macon  station 
Great  Northern  Railroad,  and  50  feet  south  of  wagon  road. 

^J^  On  left  bank,  about  2f  miles  west  of  Chelsea  station,  300  feet  south  of  railroad, 
75  feet  north  of  wagon  road,  and  175  feet  west  of  where  wagon  road  descends  into 
low  bottom. 

-*-J^  On  left  bank,  3,100  feet  southeast  from  Chelsea  station,  300  feet  north  of  the 
east  and  west  wagon  road  and  1,100  feet  west  of  north  and  south  wagon  road. 

J-J^  On  left  bank,  about  5  miles  west  of  Poplar  Creek  railroad  station,  790  feet 
south  of  Great  Northern  Railroad  and  1,350  feet  from  river.     Plotted  on  chart  66. 

J-J3  On  left  bank,  2^  miles  west  of  the  railway  bridge  across  Poplar  Creek,  300  feet 
south  of  track  and  about  650  feet  from  edge  of  timber. 

^i^  On  left  bank,  750  feet  north  and  150  feet  east  of  Great  Northern  railroad  sta- 
tion at  Poplar  Creek. 
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^8^  On  left  bank,  ahont  2^  mileA  cast  of  Poplar  Creek  station  and  400  feet  eOat^ of 
GiVrtt  Noriheni  Kailri^uil  track.     Plottt'd  on  chart  68. 

^V^  On  lelt  hank.  al>ont  5f  miles  east  of  Poplar  Creek  railroad  Btation,  1,000 £»( 
from  river  on  Injrh  bench,  350  feet  west  of  roa<l  ruuninf^  up  coul^. 

^i"^  On  left  liank,  i^  n)ile«  east  of  Poplar  Creek  railroad  station  and  240  feet  fWDth 
of  the  wa>;on  roa«l  rnniiin<;  west  from  the  Indian  village  Po-gun-ta-sa-pa,  and  650 
feet  from  Ic^ut  of  l.lufl.     Plotted  on  chart  70. 

^  V^  On  left  bonk,  a  I  Mint  Hi  miles  ea.st  of  Poplar  Creek  railroad  station,  near  edge 
of  blntV.  l.rMn)  f«M>t  northeast  from  month  of  aconl^,  100  feet  southeast  and  soqib 
wajron  roatl  from  !»maH  house.     Plotted  on  chart  71. 

^>  *  On  left  bank,  4  miles  west  of  Calis  railroad  station,  Great  Northern  Bailroid, 
1  mi  If  cast  of  wattT  tank,  440  feet  from  track.     Plotted  on  chart-  71. 

11.'  (>n  left  bank,  abmit  a  mile  west  from  Calis  station,  1,100  feet  soaUi  of  Gntt 
Northern  Railmud  track.     Plott<»d  on  chart  71. 

^i^  On  left  bank,  2|  miles  east  from  Calis,  1,800  feet  from  railroad  bridge  No.  2S2, 
32r»  feet  south  of  Great  Northern  Railroad  track.     Plotted  on  chart  72. 

^^*  On  left  bank.  '2i  miles  west  from  Blair  stJit ion,  Great  Northern  Railroad,  aboot 
IJ  mile;*  west  of  niilroa«l  bridge  No.  225  and  240  feet  north  of  track. 

^ia  On  left  bank,  3.r<<H>  feet  east  of  Hlair  station,  135  feet  from  track.  Plotted  on 
chart  73. 

i  ^  *  On  left  bank,  nearly  2  miles  west  of  Culbertson  station.  Great  Northern  Bail- 
roatl.  210  feet  north  of  tra<k,  opposite  center  of  curve.     Plotted  on  chart  74. 

^i*  On  bfi  bank,  1^  miles  southeast  of  Culbertson  station,  Great  Northern  Bail- 
roail.  S.rxK)  feet  east  of  Standing  Buffalo's  ranch,  200  feet  north  of  wagon  load. 
Plotted  on  chart  75. 

^  V"  On  left  bank,  about  3i  miles  southeast  from  Standing  Buffalo's  ranch.  Plotted 
on  chart  75. 

^  ^  *  On  left  bank,  at  second  cut  bluff  on  left  bank  of  river  below  Standing  Bufalcrs 
raneli,  225  feet  from  river  and  950  feet  east  from  where  bluffs  leave  the  river. 

^>fi  On  left  bank.  6  miles  by  river  above  the  cut-off  at  Little  Muddy  Creek,  1.S0 
feet  sotit beast  from  mouth  of  large  coulee  and  130  feet  from  foot  of  bluff.  Plotted  on 
chart  77. 

^i-*  On  left  bank,  at  point  of  bluff  above  mouth  of  Little  Mnddy  Creek,  175  feet 
from  ri^jht  bank  of  creek,  200  feet  north  from  edge  of  bench.     Plotted  on  chart  77. 

^^''  (>n  let't  bank.  3  miles  west  of  the  Great  Northern  Railway  station  at  Willows, 
2,(V>0  feet  southeast  from  the  railroad  bridge  just  north  of  Little  Muddy  and  100  feet 
south  of  track.     Plottetl  on  chart  78. 

^  j  *  ( »n  left  bank.  80  feet  from  foot  of  bluff  and  1,100  feet  north  from  section  honae 
at  Willows  railway  station. 

^5*  On  left  bank.  22  miles  eavSt  of  railway  station  at  Willows,  100  feet  south  of 
railroad  traik  and  op]»osite  the  curve,     PU»ttcd  on  chart  79. 

^i^  On  left  bank,  2J  miles  west  of  Buford  railway  station,  Great  Northern  Rail- 
road. 550  feet  wt'st  fnun  water  tank,  800  feet  north  from  windmill,  and  125  feet soQth 
of  track.     I'lrJtted  on  chart  7y. 

^j^  <h\  left  bank.  510  tVet  west  from  northwest  comer  and  in  line  with  north  end 
of  warehouse  at  Fort  Buford.     IMotted  on  chart  80. 

Fort  Buford  ^'anire.  At  Fort  Ibiford  Landing,  12  feet  from  edge  of  bank  directly 
opi»osite  the  f|unrterma.'<ter's  buildings,  is  a  three-fourths-inch  iron  rod,  driven  into 
the  ;;round  10  inrhes  below  the  surface,  protected  by  an  iron  pipe. 

^5^  On  left  ba!ik.  about  2j  uiiles  east  of  Buford  railroad  station,  2,950  feet sonth  of 
railroa<l  traek  and  1,N)0  feet  west  of  Muall,  <lry  creek.     Plotted  on  chart  8(J. 

-^3"  On  left  bank,  5A  miles  east  of  Buford  station,  3,200  feet  southeast  from  nfl- 
road  bridge  No.  It53. 

^i'  On  left  bank,  just  west  of  railroad  station,  Trenton,  on  the  Great  Northern 
Kailroad,  S(Ki  fret  nortlieast  from  railroad  bridge  No.  159,  600  feet  from  west  end  of 
siding,  and  10  feet  north  of  wagon  road. 

^i"  (^n  left  bank,  2f  mib's  east  of  Trenton  railway  station,  225  feet  north  from 
railroad  bridge  No.  153.     Plotted  on  chart  82, 

'j-  On  left  bank,  i  mile  east  of  Jones  Cut,  300  feet  east  of  railway  bridge  No, 
111,  a!id  75  f»'et  sonth  of  track. 

^^'''  On  left  bank.  3  miles  west  of  Great  Northern  Railway  station,  Willieton, 
f  mile  nortlieast  from  railroa<l  bri«lge  No.  136,  on  top  of  low  bluff  and  600  feet  north 
from  railroad  track.     Plotted  on  chart  83. 

■^'j^  On  left  bank,  550  i'eoi  northeast  from  nort-hwest  comer  of  railroad  station 
at  Williston.     Plotted  on  chart  83. 

^^'  On  left  bank,  3  mibs  southeast  from  Williston,  950  feet  north  from  the  river 
at  month  of  dry  creek  aiid  l,:r>0  feet  nearly  southeast  of  a  small  house. 

'^^  On  left  bank,  at   tirst  point    where  river  strikes  bluff  on  left  bank  below 

Williston,  -UK)  feet  from  river,  and  125  feet  from  foot  of  bluff.     Plotted  on  chart 84. 

^;j*  On  Irft   bank,  ^  mile  aliove  se«ond  jioint  where  river  strikes  left  bank  bluffs 

below  Williston,  100  leot  north  of  wagon  road  at  Ehoist^s  ranch.    Plotted  on  charted. 
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^  On  left  bank,  1^  miles  above  third  point  where  river  strikes  left  bank  bluffs 
below  Williston  and  ^  mile  northwest  from  bend  of  high  bank  at  edge  of  timber. 
Plotted  on  chart  85. 

^^  On  left  bankf  ^  mile  above  Harris's  ranch,  500  feet  from  foot  of  bluffs,  on  line 
with  north  fence  and  opposite  mouth  of  coulee.    Plotted  on  chart  85. 

•^f^  On  left  bank,  3  miles  below  Harris's  ranch,  ^  mile  from  river,  back  of  timber 
and  I  mile  below  where  timber  begins.    Plotted  on  chart  86. 

^^  On  left  bank,  at  third  point  where  river  cuts  left  bluffs  above  Nesson  post- 
office.  12i  miles  by  river  above  the  latter  place,  250  feet  from  river,  in  mouth  of 
double  coulee  just  above  beginning  of  willows.    Plotted  on  chart  86. 

J-}*  On  left  bank,  2  miles  above  David  Gamarch's  ranch,  200  feet  from  river,  ^  mile 
below  point  of  timber  and  brush.    Plotted  on  chart  87. 

H^  ^n  left  bank,  If  miles  below  David  Gamarch's  ranch,  on  second  bench,  upper 
side  of  a  coulee,  lower  end  of  a  strip  of  grass  land  and  f  mile  from  river.  Plotted  on 
chart  87. 

^^  On  left  bank,  ^  mile  southeast  of  Nesson  post-office,  on  second  bench,  i  mile 
from  river  and  1  mile  below  where  river  cuts  left  bluff.    Plotted  on  chart  88. 

-4^  On  left  bank,  3|  miles  below  Nesson  post-office,  1,000  feet  southeast  along  foot 
of  bluffs  from  Edward  Richards's  house ;  most  easily  reached  from  point  opposite 
Clark  Creek;  from  this  point  a  strip  of  grass  land  runs  to  the  B.  M.  Plotted  on 
chart  88. 

H*  On  left  bank,  li  miles  above  Grinnells  Landing,  1,200  feet  southwest  of  Carey 
Bros.'  house,  300  feet  south  of  wagon  road,  2,900  feet  from  river.    Plotted  on  chart  89. 

^^^  On  right  bank,  2|  miles  below  Grinnells  Landiug,  on  mound  1,750  feet  from 
river  and  nearly  south  from  mouth  of  small  coulee.    Plotted  on  chart  89. 

^}^  On  right  bank,  about  If  miles  below  mouth  of  Beaver  Creek,  1,700  feet  from 
river.    Plotted  on  chart  90. 

^^  On  left  bank,  about  5f  miles  below  mouth  of  Beaver  Creek,  on  bench  700  feet 
from  river.    Plotted  on  chart  90. 

J^^  On  left  bank,  i  mile  directly  back  from  mouth  of  White  Earth  River,  2i  miles 
below  Ed.  Hall's  ranch,  875  feet  from  wagon  road.    Plotted  on  chart  90. 

-4'  On  left  bank,  2^  miles  above  Indiiin  village  of  Crow  Flies  High,  200  feet  from 
wagon  road.    Plotted  on  chart  92. 

^^  On  left  bank,  f  mile  below  mouth  of  Little  Knife  River,  525  feet  from  Missouri 
River.    Plotted  on  chart  92. 

J^l*  On  left  bank,  about  7^  miles  below  mouth  of  Little  Knife  River,  1^^  miles  above 
creek  on  right  bank,  and  800  feet  from  river.    Plotted  on  chart  93. 

-L^  On  left  bank,  2^  miles  above  mouth  of  Indian  Creek,  on  bench  1,950  feet  -from 
river,  1,000  feet  southwest  from  large  mound.    Plotted  on  chart  94. 

^^^  On  left  bank,  about  5  miles  below  mouth  of  Indian  Creek,  700  feet  from  river, 
on  high  bench  about  75  feet  back  from  edge  and  250  feet  southeast  from  point  of 
high,  sharp  ridge.    Plotte<l  on  chart  95. 

^4*  On  left  bank,  just  below  Fort  Maneury  Bend,  opposite  large  coulee  and  high 
butte  on  right  bank,  1,450  feet  from  river,  180  feet  from  corner,  and  on  the  line  with 
fence  at  northeast  end  of  field.    Plotted  on  chart  96. 

iia  On  left  bank,  at  the  upper  end  of  '*  The  Slide,"  on  high  point  150  feet  southeast 

from*wagon  road.    Plotted  on  chart  97. 

4^  On  left  bank,  1,200  feet  above  north  of  Rising  Water  Creek,  450  feet  from 
river  and  150  feet  from  loj^  house.    Plotted  on  chart  97. 

-^f*  On  left  bank,  2|  miles  below  mouth  of  Rising  Water  Creek,  opposite  large 
island,  4,500  feet  from  river,  on  high  bench,  550  feet  south  from  where  wagon  road 
leaves  bottom.     PloMed  on  chart  98. 

-4^  On  left  bank.  If  miles  above  mouth  of  Little  Missouri  River,  3,400  feet  from 
Missouri  River,  on  point  of  high  ridge,  400  feet  from  edge  of  timber.  Plotted  on 
chart  99. 

^^  On  left  bank,  about  1  mile  northwest  of  Sacred  Heart  Mission,  700  feet  north 
of  log  house  and  800  feet  southeast  from  forks  of  wa^on  road.    Plotted  on  chart  99. 

•*-5*  On  left  bank,  about  8  miles  below  month  of  Little  Missouri  River,  950  feet  from 
river  and  550  feet  north  from  northwest  corner  of  fence.    Plotted  on  chart  100. 

-^  On  left  bank,  about  10^  miles  by  road  above  Fort  Berthold,  on  bench  near 
foot  of  bluffs,  about  1,000  feet  above  where  road  goes  up  on  top  of  bluffs,  and  about 
30  feet  from  wagon  road.    Plotted  on  chart  101. 

•HP  On  left  bank,  about  7^  miles  by  road  above  Fort  Berthold,  450  feet  from  river 
on  round  knoll.    Plotted  on  chart  101. 

^^  On  left  bank,  about  6^  milos  by  river  above  Fort  Berthold,  on  edge  of  bench 
in  bottom  behind  timber,  opposite  and  f  mile  below  mouth  of  Little  Beaver  Creek. 
Plotted  on  chart  101. 

^*-  On  left  bank,  at  Fort  Berthold  Mission,  in  comer  of  lane  800  feet  west  of  mis- 
sion Bchoolhouse  on  wagon  road.    Plotted  on  cliart  102. 

J^*  On  left  bank,  on  a  ridge  about  i  mile  below  John  Wayle's,  the  last  house  on 
reservation,  and  about  100  feet  from  road  towards  river.    Plotted  on  chart  103. 
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i§*  On  left  bank,  about  3  miles  down  river  from  B.  M.  ^4*,  on  a  small  Igioll  alxMit 
halifway  between  wagon  road  and  old  t-elegraph  line.     Plotted  on  chart  103. 

^'j^  On  left  bank,  on  a  ridj^e  overlooking  Old  Fort  Stevenson  and  aboat  2inilei 
above  it,  about  150  feet  from  road  which  runs  along  near  edge  of  high  bank.  Plotted 
oil  chart  104. 

^'■i'^  On  lelt  bank,  on  ridge  about  1  mile  below  Old  Fort  Stevenson,  about  300 feet 
from  road  which  runs  along  edge  of  bench.     Plotted  on  chart  105. 

^?^  On  left  bank,  about  2f  miles  above  the  town  of  Coal  Harbor,  on  high  bench 
behind  lower  end  of  timber,  2,450  feet  al>ove  Snake  Creek.     Plotted  on  chart  105. 

^4»  (Secondary  A  Kobinson)  On  left  bank,  about  a  mile  south  of  the  town  of  Coal 
Harbor,  on  high  knoll,  on  ground  set  apart  for  cemetery  for  above  town.  Plotted 
on  chart  105. 

^Y^  On  left  bank,  about  ^  miles  below  B.  M.  ^^^  on  a  small  knoll,  at  foot  of 
bluflfM,  and  ih  ju8t  below  a  road  that  turns  into  the  woods  after  running  along  on  top 
of  blurt.     Plo'ttwl  on  chart  106. 

H'-  On  left  bunk,  on  edge  of  bank,  abont  15  feet  from  road  toward  river,  and  50) 
feet  below  K.  R.  Joui'H'sJiouse  at  Hancock,  N.  Dak.     Plotted  on  chart  106. 

^^  On  left  bank,  4  miles  downstream  from  B.  M.  -^|^^,  on  a  knoll  1,.5()0  feet  from 
river,  and  o])poAite  middle  of  a  small  strip  of  timber.     Plotted  on  chart  107. 

^p  <hi  bit  bank,  on  e<lge  of  bench  near  house  of  P.  O.  Gradin,  4  miles  belmr 
B.  M.  ^  l^,  directly  opposite  the  town  of  Stanton,  N.  Dak.     Plotted  on  chart  1(»7. 

'^^^  On  left  bank.  5  miles  below  Stanton,  on  high  bank,  just  above  where  river 
strikes  bank  behind  lower  point  of  willows.'    Plotted  on  chart  108. 

^J*  On  left  bank,  on  a  flat-topped  knoll,  about  GOO  feet  back  from  edge  of  wilWs. 
and  about  one-half  mile  u]»8tream  from  J.  C.  Bnrgum*8  house.     Plotted  on  chart  !()><. 

^l^  On  left  bank,  about  6i  miles  above  Washburn,  N.  Dak.,  700  feet  from  river, 
behind  small  fringe  of  trees  on  high  bank.     Plotted  on  chart  109. 

^l'^  On  leti  bank,  about  200  feet  back  of  road,  350  feet  from  river,  2  miles  abov« 
AVasbbum.     Plotted  on  chart  110. 

^"^  On  left  bank,  on  knoU  about  2  miles  below  Washburn,  200  feet  back  from 
road  and  l,r>(X)  feet  above  Turtle  Creek  Bridge.     Plotted  on  chart  110. 

^5*  On  left  bank,  2  mib>8  north  of  Falconer  post-office,  on  ridge  400  feet  east  of 
wagon  roa«l.  in  line  of  telegraph  poles.     Plotted  on  chart  111. 

^^•'  On  lett  bank,  about  1|  miles  below  Falconer  post-office,  on  a  knoll  back  of 
wo^^ds;  a  road  runs  into  the  woods  nearly  opposite  B.  M.     Plotted  on  chart  111. 

-^8^  On  left  bank,  one-half  mile  below  Mr.  Adams's  hou.se,  on  edge  of  hanknetrly 
opposite  bis  lower  wood  yjird.     Plotted  on  chart  112. 

^1'  On  left  bank,  1  mile  above  Wogansport,  N.  Dak.,  75  feet  from  cut  hhiff. nea^x- 
foot  of  willow  bar,  about  one-fourth  mile  above  a  small  house  standing  on  wlge  «>1 
bluff.     Plotted  on  chart  113. 

^§^  On  bit  bank,  about  2|  miles  below  Wogansport,  |  mile  above  bridge  acr(M«^« 
small  dry  ererk,  on  high  knoll  east  of  wagon  road,  750  feet  southeast  of  booju'  ^»t 
l^ewis  Lawson.     Plotted  on  chart  113. 

^>^  On  bft  bank,  about  3|  miles  above  month  of  Square  Butte  Creek, on  his^X 
point  in  front  of  butte,  1,4(X)  feet  from  river,  750  feet  east  of  wagon  road.  PIott*-=^'^ 
on  chart  111. 

^7*  On  ri;;ht  bank,  at  Rock  Haven,  200  feet  above  mouth  of  coule<^,  350  feet  fr*  «^ 
river,  al»out  KK)  feet  from  log  house,  on  west  side  of  wire  fence.     Plotted  on  chj 
114. 

^.1*  On  left  bank,  nearly  opposite  Rock  Haven,  on  southwest  slope  of  blufif.  8~ 
foi't  soutb-soutiieast  from  house  of  E.  N.  Sperry,  near  Burnt  Creek  Bridge.  Plott-* 
on  chart  114. 

Mand.in  :  At  Mandan,  N.  Dak.,  on  stone  foundation  to  March  Bros',  grocery  stoi 
un<ler  ir«Mi  ]Mllar  on  east  side  of  door  on  southeast  comer  of  store.     This  is  the  mcKr==^ 
easterly  Imilding  of  any  size  in  town. 

^P  On  left  bank  H  mib's  above  Bismarck  Bridge,  500  feet  northwest  from  re=«i- 
deuce  of  Wni.  O.  Ward.     Plotted  on  chart  115. 

Railroad  track;  On  right  bank,  top  of  rail  in  front  of  water  tank,  Mandan,  N", 
Dak. 

Hisniar<k  Bridge:  On  pier  1,  top  of  east  bolt  on  south  side  of  pier.     Thi8  isnue  of 
the  bolts  that  am  lior  the  iron  work  of  the  bridge  to  the  pier.    Plotted  on  chart  llt>. 

Hisniar(  k  liiew«'ry:  A  cross  (X)  cut  in  foundation  stone  of  south  brick  huiMiiigo/ 
brewiTy  at  its  northwest  corner.    The  letters  U.  8.  are  cut  in  the  brick  above  cro«. 
Plotted  on  ebart  IKJ. 

^^■^  On  bit  bank,  about  1  mile  below  Bismarck  Bridge,  850  feet  from  river  on 
bench  north  of  railroa<l  traek,  150  feet  from  track.     Plotted  on  chart  116. 

-4^  On  riufbt  bank.  IJ^iH)  feet  above  Fort' Abraham  Lincoln,  1,700  feet  south  from 
mouth  of  Heart  River,  HK)  feet  from  river.     Plotted  on  chart  116. 

^f*  On  ri«;lit  bank,  abont  3^  miles  by  road  below  Fort  Lincoln,  about  1,400  feet 
ba<k  from  high  cut  bank  of  riv<'r,  700  teet  from  wagon  road  and  northwest  from 
Riverside  Ranch.    Plotted  on  chart  117. 
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■*-P  On  left  bank,  on  top  of  cnt  bluff,  ^  mile  below  mouth  of  Apple  Creek,  125  feet 
from  edge  of  bluff,  on  line  of  wire  fence.    Plotted  on  chart  117. 

^f  ^  On  left  bank,  about  G^  miles  below  mouth  of  Apple  Creek,  i  mile  north  from 
river  and  50  feet  west  of  house  of  C.  Farrand.    Plotted  on  chart  118. 

J^S*^  On  leffc  bank,  in  first  large  bend  to  north  above  Glencoe  post-office,  N.  Dak., 
on  ridge  3,400  from  river,  350  east  of  forks  of  road.     Plotted  on  chart  118. 

^^*  On  right  bank,  6J  miles  above  Glencoe  post-office,  on  knoll  1,500  feet  back 
from  upper  end  of  high  cut  bank  at  river,  and  3,000  feet  north  of  Smith  &  Perkins 
sheep  ranch.    Plotted  on  chart  119. 

■^1^  On  left  bank,  1  mile  northwest  of  Glencoe  post-office,  midway  between  two 
wagon  roads.     Plotted  on  chart  119. 

J-5f*  On  right  bank,  4  miles  below  Glencoe  post-office,  800  feet  from  river  and 
south  side  of  the  lower  of  two  small  coulees.    Plotted  on  chart  120.     . 

-4^  On  left  bank,  about  2^  miles  above  Old  Fort  Rice,  250  feet  from  river  and  300 
feet  west  of  wagon  road.    Plotted  on  chart  120. 

^^  On  right  bank,  one-half  mile  below  Old  Fort  Rice,  375  feet  from  river,  600 
feet  north  from  house  of  John  B.  Marsh.    Plotted  on  chart  120. 

^i^  On  left  bank,  2^  miles  above  the  mouth  of  Cannon  Ball  River,  i  mile  from 
river.    Plotted  on  chart  121. 


JSlevatiansand  geographical  positions  of  bench  marks,  pHmary  leveling y  ISSS-lSdiSy  Fort 

Benton,  Mont,,  to  Cannon  Ball,  North  Dakota.  * 

(The  datam  plane  ia  approximately  77.4  feet  below  mean  tide  near  New  York.    Azimnths  and  dis- 
tances are  from  bench  1  to  bench  2  of  same  line.] 


Benchmark. 

Elevation. 

Latitude. 

Longitade. 

Azimath. 

Distance. 

X 

Feet. 
2, 704.  <>01 
2. 100. 000 
2,  704. 5«0 
2, 002.  349 
2. 693.  232 
2, 690.  904 
2.681.793 
2,  679. 816 
2,691..'i85 
2. 608.  002 
2, 670.  7.'>4 
2, 6.57. 884 
2. 6o9. 821 
2. 652.  459 
2. 65ii.  312 
2, 644. 647 
2.  639. 177 
2.  636. 962 
2,  638.  308 
2. 6.33. 131 
2,  641.  202 
2,620.041 
2, 628.  826 
2.  623. 767 
2.  610. 1185 
2,  615.  749 
2.  61.3.  082 
2,  625.  820 
2.  624. 563 
2,  810.  .510 
2,  605.  5.74 
2  602.  802 
2,  604. 346 
2,  603. 649 
2. 601.  905 
2,  595. 017 
2,  588.  050 
2, 580.  595 
2, 580. 882 

o 

47 
47 

48 

48 

II 

45.31 
59.31 

o 

110 
110 

30 
40 

II 

47.28 
09.06 

o 
161 

04 

II 
00 

Feet. 
1,499.4 

1::::::::: :.;::.::....:... 

I^uton  saLUue 

1 

47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 

49 
49 
50 
50 
51 
51 
51 
51 
52 
52 
53 
53 
54 
54 
55 
56 
56 
67 
56 
57 
57 
57 
59 

3.5.65 
58.29 
25.10 
53. 61 
53.92 
47.27 
35.03 
51.86 
21.45 
29.91 
11.76 
26.96 
43.05 
28.03 
53.46 
03.86 
63.03 
07.80 
47.46 
07.16 
48.32 
60.96 
04.43 

110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 

no 

110 

no 
no 
no 
no 
no 
no 
no 
no 
no 

37 
38 
35 
35 
35 
35 
33 

:j3 

29 
30 
27 
27 
29 
29 
27 
28 
25 
25 
23 
23 
22 
22 
21 

51.60 
12.74 
46.13 
58.08 
02.79 
41.92 
24.24 
07.20 
50.45 
18.82 
30.81 
63.50 
10.59 
17.02 
67.34 
33.84 
17.53 
42.19 
41.49 
30.13 
04.67 
30.39 
05.00 

148 

00 

00 

2,708.2 

164 

17 

00 

3,004.8 



'. 

75 

49 

80 

2,749.4 

214 

11 

40 

2,061.0 

113 

62 

50 

2,116.0 

134 

62 

20 

2,178.4 



17 

33 

20 

1,692.7 

-».!!! 

112 

68 

80 

2,700.0 

1. 

S.   .  .   

131 

42 

00 

2,248.8 

■J- .............................. 

V : 

V 

201 

63 

60 

2,150.0 

A : 

v. .  .         .-      .  ... 

98 

29 

10 

1,778.3 

£.............. 

-If .............................. 

V 

V 

A 

47 
47 

48 
48 
48 
48 
48 
48 
48 
48 
48 
48 

58 
59 
00 
00 
01 
01 
01 
01 
02 
02 
00 
00 

68.54 
24.97 
25.64 
20.76 
03.54 
13.54 
18.83 
44.56 
16.42 
37.16 
52.81 
64.65 

no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 

19 
19 
18 
19 
17 
17 
13 
14 
10 
10 
07 
07 

21.70 
22.37 
44.88 
07.57 
10.26 
03.87 
46.78 
12.29 
09.61 
09.43 
32.07 
03.99 

178 

69 

00 

2,677.4 

1  -.•••"•...•..•.••....-.....••• 
V 

A ....  

72 

12 

06 

1,617.4 

{  .............................. 

ij 

^jt 

203 

16 

00 

1,100.0 

5 

$.:... 

146 

22 

30 

3,130.4 

V-              - 

?^ 

180 

19 

30 

2,100.9 

V 

v« 

84 

26 

•  ■  •  « 

00 

i,9i8.0 
.......... 

4-.... :..::...:. 

*  The  positions  of  the  benches  were  determined  from  the  tertiary  trian^ulation  in  connection  with 
the  topography  of  the  river  survey,  based  npon  a  secondary  trLangulutlun  between  river  bluffs. 

Tlio  elevations  of  the  benches  were  determined  by  a  dapUcated  line  of  primary  levels,  checked  by 
the  ordinary  levels  of  the  topofprnphic  party. 

The  beiicbes  from  \  to  ',«  were  iilacoa  in  1885,  and  their  positions  and  elevations  determined  in  1889 
and  1890,  and  ones  from  ^  to  v  piaced  in  September  and  October,  1890,  under  the  direction  of  the 
Missonri  Rivi^r  Conimi.s!«ion. 

The  benches  from  V,  near  Wolf  Point,  Mont.,  to  »5*,  near  Cnnnonball.  X.  Dak.,  were  placed  and 
their  pottitions  and  elevationH  dotomiinwi  in  .June  to  November.  IH'Jl.  and  in  April  and  May,  1892;  the 
elevatious  of  benches  V  to  Y  determined  in  1891,  and  tlio  comjintations  of  positions  of  benches  made 
by  assistant  engineer  F.  M.  Towar  and  Mr.  C.  A.  Swift,  in  1892,  under  the  direction  of  Capt  C.  F.  Pow* 
eU,  Corpa  of  BngioiMn. 
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Elevation »  and  pcoraphiral  po$Uion$  of  bench  mark^,  primary  lereling,  1SS5-189!,T^ 
lientonf  Moutanay  to  Cannon  Ball,  2sorth  Dakota — Cootinoed. 


[Tb«'  tlatiini  plane  is  approximately  T7.4  feet  below  mean  tide  near  New  Toric.    Atinniths  nd  di* 

tanccs  are  from  bench  1  to  bench  2  of  same  line.] 
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Elevations  and  geographical  positions  of  bench  marks^  primary  leveling^  1885-189g,  Fort 
Benton  J  Montana,  to  Cannon  Ball,  North  Dakota — Continued. 

[The  datum  plane  is  approximately  77.4  feet  below  mean  tide  near  Kew  York.    Aziiuutha  and  dia* 

tonces  are  from  bench  1  to  bench  2  of  same  Hue.] 
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Elevation$  and  yeoffraphical  position*  of  bench  mark§j  primary  IcreJlng^  ISSS-IS^  F^rt 
lien  ton  f  Alontana,  to  Cannon  Ball,  North  hiikoia — Continued. 

[TIm  datnm  plane  U  appmximately  77.4  feot  brlow  mean  tide  near  Ni'ir  York.    Aziantht  aad  dl»- 

taijc<*rt  are  from  bench  1  to  Ik'BoIi  2  uf  ^amc  Ime.l 
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Elevations  and  geographical  positions  of  bench  morTcSy primary  leveling,  1886-1892,  Fbrt 
Benton,  Mont,,  to  Cannon  Ball,  North  i>aAk>to^~-Continaed. 

[The  datum  plane  ia  approximately  77.4  feet  below  mean  tide  near  New  York.    Azimuths  and  dia- 

tances  are  from  bench  1  to  bench  2  of  same  line.] 


Benchmark. 


1  -I , 

X    i  [***., 
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ifi» 


Bismarck  Bridge,  Pier  No.  1. 
Bismarck  Brewery 


I 
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a 
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Elevation. 
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A  A  2. 

IMPROVEMENT  OF  YELLOWSTONE   RIVER,   MONTANA  AND   NORTH   DA- 

KOTA. 

The  i)roject  of  improvement  was  suspended  in  1887  in  order  that  the 
whole  matter  might  be  reported  to  Congress,  and  for  reiisons  given  in 
A])pendix  X  2  to  the  Annual  Report  of  the  Chief  of  Engineers,  1887. 

No  appropriation  for  work  has  been  made  since  1886. 

A  report  of  preliminary  examination,  1891,  naming  a  phin  of  improve- 
ment of  the  river  from  Glendive  to  its  mouth  and  an  estimate  of  its 
cost,  is  given  on  pages  2239-2242,  Annual  Report  Chief  of  Engineers, 
1891. 

No  operations  were  conducted  during  the  year. 

The  appropriation  asked  for  1894  is  for  procuring  a  plant  for  dredg- 
ing and  sluicing  at  the  bars  on  the  river  below  Glendive,  Mont.,  and 
one  yeai*'s  operation  thereof,  the  funds  to  be  used  whenever  boating 
on  the  river  may  be  resumed.  It  is  likely  to  be  resumed  within  a  year 
or  two  years. 

Money  statement, 

July  1,  1891,  balance  unexpended $11,766.20 

June  30,  1892,  amount  expended  during  fiscal  year 45. 33 

July  1,  1892,  balance  unexpended 11,  720. 87 

July  1,  1892,  outstai.ding  liabilities .71 

July  1,  1892,  balance  avaUable 11,720.16 

{Amount  (estimated)  required  for  completion  of  existing  project 10(),  000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  un(>  30, 1894,    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


There  is  no  steamboating  on  the  river.    A  brisk  traffic  formerly  existed,  which 
ceased  in  1885,  after  the  Northern  Pacific  Railroad  penetrated  Montana.    Below  Glen- 
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dive  therf  is  no  railroad  in  the  Yellowstone  Valley,  and  no  prospect  of  there  being  uy. 
FroHpf'ctft  exist  for  ronn>eting  rail  linen  to  reach  Bismarck  or  Berthold  from  the  tut, 
•ltd  Av  hich  would  probably  use  the  riyers  above  for  feeders.  The  Soo  railroad  haa  a W 
j^raded,  ahnut  V2')  miles,  to  Bismarck  from  Boynton^  N.  Dak.,  the  western  point  in  thai 
State*  of  its  prea<*nt  op«*rated  lines.  Without  boating  on  the  Yellowstone  below  Glen- 
dive  transport  at  ion  hi're  means  a  wagon  haul  to  and  from  Glendive  or  to  and  from 
a  point  on  the  Great  Northern  road  and  ferriage  across  the  Missouri  River.  This  nil. 
road,  couitng  from  the  east,  strikes  the  Missouri  on  its  north  side  at  Williston,  N.  Dak., 
about  \0  miles  below  the  mouth  of  the  Yellowstone,  and  again  at  Fort  Bnford,  about 
opposite*  the  mouth.  It  ap|>ear8that  there  should,  naturally,  be  local  boating  betveea 
Glendtve  and  a  MiKHouh  River  point  on  the  Great  Northern  roed,  and,  perhaps,  alio 
to  some  river  point  further  downstream,  as  Berthold  or  Bismarck,  where  aratllios 
from  the  east  may  terminate. 

Tht^re  is  a  line  of  settlements  along  the  river  from  its  mouth  np,  and  a  stage  and 
muil  road  from  Buford  to  Gleudive. 

The  an^a  of  laud  below  Glendive  and  between  bluffs  is  about  200  BQ^are  miles,  of 
which  some  two-thirdri  is  bottom  and  the  remai  nder  first-bench  land.  The  Jane  rivet 
rist*  rarely  covers  the  bottom,  but  at  places  they  are  frequently  submerged  dnring 
spring  broakups  by  backwaters  from  ice  gorges. 

Vcgetatitin  on  bott-om  and  bench  lands  is  prolitic  until  about  the  end  of  June,  whe& 
tho  dry  mouths  conmience.  Without  rain  or  irrigation  farming  is  out  of  the  qaestioiL 
The  hot  sun  of  July  and  August,  while  damaging  vegetation,  cures  the  luxuriant  grass, 
making  nutritious  food  for  stock.  Grazing  is,  therefore,  the  present  principal  industry, 
one  pro<ln4-t  of  which,  wool,  can  advantageously  be  carried  by  boat.  Lignite  eoal 
crops  out  iu  about  4  and  5  foot  veins  in  the  river  banks,  and  pieces  of  coal  as  large 
as  barrt^in  and  hogsheads  have  been  Been  on  the  bars  or  along  the  shores.  The  coal 
is  apparently  as  good  as  that  mined  in  eastern  Montana  or  Dakota. 


A  A  3. 

[Printed  in  Hoai»e  Ex.  Doc.  No.  Hi,  Fifty -second  Congress,  first  seaaion.] 

preliminary  examination  of  missouri  river,  montana,  between 
great  falls  and  cafijon  next  below  stubbs  ferry. 

Engineer  Officb,  United  States  Army, 

ISt.  LouiSy  Mo.y  March  19y  1891. 

General:  I  have  the  honor  to  refwrt  from  an  examination  made  by 
me  tliat  the  Missouri  River  between  Great  Falls  and  canon  next  below 
8tiibb.s  Feiiy  is  worthy  of  improvement. 

The  water  named  is  readily  susceptible  of  improvement  for  a  profit- 
able li^dit-dralt  navigation.  The  country  tributary  to  it  is  now  pro- 
ihutive  in  a  small  measure  (and  will  be,  it  is  judged,  extensively 
productive)  of  articles  of  a  heavy  traffic,  which  generally  seek  water 
transportaticm.  It  is  timbered  and  mineral,  or  in  part  grazing  and  ag- 
ricultural. Useful  stone  and  coal  are  also  reported.  A  market  for  the 
products  indicate<l  exist*  at  Great  Falls,  a  place  whose  shipping  and 
mauufa<*tnriiig  interests,  especially  ore  smelting  and  lumber  ones, 
are  rapidly  growing.  This  city,  barely  7  years  old,  already  ranks  in 
population  as  the  third  one  in  Montana.  It  has  an  excellent  site  for  a 
large  town,  is  the  natural  cent^ir  of  an  extensive  country,  has  good 
railroad  facilities,  and  a  water  power,  furnished  by  the  adjacent  faBsof 
the  Missouri  Kiver,  not  excelled  in  the  United  States. 

Detailed  commercial  statistics  and  a  history  of  navigation  on  the 
Missouri  River  above  Great  Falls  are  given  in  an  extract  of  a  report 
herewith  of  Lieut.  J,  C.  Sanlbrd,  Corps  of  Engineers,  concerning  the 
obstru(!tion  of  navigation  by  the  building  of  a  proposed  dam  and  bridge 
across  the  Missouri  at  the  cafion  next  below  Stubbs  Ferry.  Attention 
is  also  invited  to  the  api)ended  statement  of  a  committee  of  the  Great 
Falls  Board  of  Trade. 

Stubbs  Ferry  is  about  12  miles  northeast  of  Helena;  the  canon  is 
3  or  4  miles  downstream.  The  new  settlements  of  Cascade  and  St.  Clair 
are  about  76  miles  further,  and  Great  Falls  is  50  miles  below  them. 
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Gallatin,  near  the  junction  of  the  three  forks  which  form  the  Missojjxu^--^' 
is  78^  miles  above  Stubbs  Ferry  and  40  miles  above  To wnsentfTa  point 
mentioned  in  Lieut.  Sanford's  report.    Sun  Eiver  empties  into  the  Mis- 
souri just  above  Great  Falls. 

In  1880,  under  orders  of  the  Engineer  Department,  Capt.  Edward 
Maguire,  Corps  of  Engineers,  made  a  survey  of  the  Missouri  Eiver 
from  Stubba  Ferry  to  §un  River.  Following  the  survey  some  work  of 
improvement,  consisting  of  stone  dams  and  rock  removal,  was  executed 
in  that  year.  In  1890  the  Missouri  liiver  Commission  made  a  detailed 
survey  of  the  river  from  Gallatin  to  Fort  Benton,  below  Great  Falls, 
and  at  a  very  low  stage  of  river  and  one  considerably  lower  than  ob- 
tained during  the  first  survey. 

There  is  no  need,  therefore,  of  a  new  survey.  A  plan  of  improvement 
can  be  prepared  from  the  maps  and  other  data  of  the  two  surveys. 
The  maps  of  the  Commission  survey  are,  I  am  lately  informed,  un- 
avoidably delayed,  and  for  assistance  in  the  mapping  of  the  part  from 
tiie  caiion  to  Great  Falls,  in  order  to  secure  prompt  use  of  the  maps 
useful  in  preparing  the  plan,  I  estimate  that  $760  are  needed. 
Very  respectfully,  your  obedient  servant, 

Chas.  F.  Powell, 
Captain^  Corps  of  JEngineera* 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A^ 

(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[Firflt  indorsement.] 

U.  S.  Engineer  Office, 

Detroit,  Mich.,  March  27, 1891, 

Respectfully  forwarded  to  the  office  of  the  Chief  of  Engineers. 
It  is  with  great  reluctance  that  I  concur  in  the  opinion  of  the  local 
engineer  that  the  Missouri  River  between  Great  Falls  and  canon  next 
below  Stubbs  Ferry  is  worthy  of  improvement  by  the  General  Govern- 
ment; but  the  commercial  developments  of  the  locality  have  been  so 
rapid  as  to  seem  to  justify  the  prompt  mapping  of  the  surveys  already  4 
made. 

I  therefore  recommend  that' the  proi)osition  of  Capt.  Powell  be  ap- 
proved; if  not  for  the  full  amount  named  by  him,  at  least  for  a  portion 
of  it. 

O.  M.  PoE, 
Colonel,  Corps  of  Engineers,  etc.. 

Division  Engineer,  Northwest  Division. 


BSPOBT  OF  LIEUTKNANT  J.  C.  8ANF0RD,  CORPS  OP  ENGINEERS. 

St.  Louis,  Mo.,  September  16, 1890. 

Sir:  ♦  ♦  •  The  first  effort  toward  nairigating  the  upi)er  river  by  steamboats 
was  made  in  1S79  by  the  Montana  Navigation  Company,  composed  of  five  of  the  load- 
ing basiness  men  and^shippers  of  Helena.  At  that  time  Helena  was  the  principal 
and  only  important  distribiiting  point  in  Montana.  Nearly  all  the  Montana  supplies 
came  np  by  steamboat  to  Benton,  and  thence  were  hauled  by  wagon  to  Helena,  140 
miles.  The  object  of  the  company  was  to  reduce  this  wagon  haul,  substituting  water 
transportation  for  about  three-fourths  of  the  distance.  The  company  expended  (so 
onepnts  members  informed  me)  about  $10,000  on  the  i^iprovement  of  the  river;  but. 
before  a  steamboat  was  procured,  the  idea  waa  abandoned. 

ENa  92 120 


V,M)6      REPORT    OF   THE    CHIEF    OF    ENGINEERS,  U.  S.  ARMY. 

•  .  ^  Jr  V**^  *  small  stern  wht-el  pleasure  boat,  33  feet  long,  was  placed  in  the  river  by 
Govemor'T^f^l^l'y  »»<!  others  for  hunting  purposes.     She  waA  unable  to  stem  thetui. 
rent,  and  wimw^^v^r  u»ed  alter  her  trial  trip.     Since  then  she  has  completely  broken 
up.     In  1W7  two  st^^TiUoats  were  put  in  the  river.     One  was  a  fetem-wheel,  steel 
hull  pleuhure  V»oat,  the  iiU.^''.  owned  by  Judge  Hilger,  of  Helena,  and  intended  to 
carry  patties  through  the  inagniticeut  canon  knowii  as  Whit*  Kock  Cafion  or  Gate 
of  the  Mountains,  just  below  his  ranch.     She  was  built  at  Dubuque,  Iowa,  and  is 
about  5(>  Itu't  lunij  by  10  feet  beam,  and  draws  15  inches  light.     She  has  eonsidetahle 
power  (Iht  guaranteed  »p«'ed  is  12  miles  an  hour  in  Btill  water),  and  has  pai^j^edup 
throu»:h  all  the  rapids  between  Slubbs  Ferry  and  the  Lrong  Pool  without  eordelliug, 
and  with  rouiparutive  ea^e.     Since  she  was  put  on  she  has  lieeu  running  every  seastiQ 
on  hhort  trips,  and  has.  I  understand,  proved  quite  profitable.     The  other  boat  hxh 
FrrH  of  iireat  Falls.     Her  hull  was  built  on  the  Jetterson  River,  and  floated  down  to 
TowMMud,  on  the  Missouri,  where  her  machinery  was  put  in;  thence  she  pro<et4eii 
to  (ireai  Falls.     She  is  8«  ft^^^-t  long  by  20  feet  beam,  draft  2.5  feet  light,  3.5  feel 
loiuled,  anil  her  engine  is  of  26  horse  power.     She  is  intended  for  freight  andpaa- 
s«MimT  service,  usually  towing  her  freight  on  a  barge  80  by  40  feet.   -On  account  (rf 
iuHunieieut  funds,  she  was  not  properly  built  and  her  power  Ls  too  small,  prevent- 
ing her  from  going  above  the  Long  Fool.     No  steamboats  have  been  placed  in  the 
upper  river  siuce  \><^1.  though   Capt.  Taylor  of  Great  Falls  expects  to  have  next 
summer  a  53-foot  naphtha  launch  with  an  engine  of  125  horse  power  and  a  speed  of  15 
miles  per  hour,  to  i>ly  on  the  Long  Pool  and  perhaps  aliovo;  and  two  other  naphtha 
launches  will,  it  is  said,  be  ])Ut  in  the  river  next  summer  by  GrcAt  Falls  parriw. 

For  the  past  three  years  the  Ftrn  has  been  running,  somewhat  irregularly,  on  the 
Long  Pool.  Last  year  she  carried  4,500  cords  of  wood,  158,000  pounds  of  wool,  2ii) 
t<Mis  baled  hay,  and  5  tons  vegetables;  as  well  as  about  500  paa.M?ngers. 

During  hxi^i  seamui  2,(Hi0.0U0  feet  of  sawed  lumber  was  floated  to  Great  Falls,  in 
small  rnlts,  fn»m  sawmills  ou  the  cafion  section  of  the  river.  This  season,  up  to 
August  13,  3,r>0().(H)0  feet  sawed  lumbtT  and  logs  have  been  floated  down  to  Great 
Falls;  also  70,000  linear  feet  piling,  12,(XK)  railroad  ties,  and  4,5CK)  t-elegrapb  poleg. 

From  a  pers<uial  in»iM'ctiou  of  af)out  one-half  of  the  cafion  section,  and  from  Jailge 
Hil;:»'r's  experience  with  his  yacht,  I  believe  that  small  freight  steamcn*  could  be 
built  capable  of  navigating  the  rapids.  They  must  combine  light  draft  with  great 
power,  and  must  adniit  of  being  easily  handled. 

•  ••*••• 

DEMANDS  OF  COMMERCE. 

Within  the  last  three  years  the  thriving  city  of  Great  Falls  has  sprung:  up  at  the 
foot  of  the  Long  Pool.  It  contains  with  suburbs,  between  5,(K)0  and  5,500  inhabitants, 
the  populati«ui  having  doubled  in  the  last  year;  and  it  bi<ls  fair  to  continue  incre^w- 
inir  at  about  the  same  rate  for  some  time  to  come.  The  tremendous  water  power 
atlorded  by  the  series  of  Missouri  Kiver  Falls  (total  fall,  547  feet),  at  the  bead  of 
which  it  is  situated,  is  the  chief  cause  of  its  past  and  expected  growth.  It  is  the 
center  of  a  large  ramhing  and  wool-growing  district  (2,500,000  pounds  of  wool  were 
sbijqu'd  from  there  last  year),  and  is  only  15  mile«  distant  from  the  Sandcoulee  coal 
mines,  which  supply  a  large  j)art  of  Montana  and  North  Dakota.  A  railroad  c^nnectg 
Great  Falls  with  these  mines  and  continues  to  Monarch,  53  uiiles^  whence  it  will  be 
carried  shortly  to  the  silver,  gold,  and  lead  mines  of  the  Neihart  and  Barker  distrii.t^ 
12  and  20  miles  farther,  respectively. 

The  town  is  now  the  terminus  of  four  railroads.  A  flouring  B&ill  and  a  large  silver 
smelter,  which  cost  $2. (XIO.lKK),  are  now  in  operation.  An  immense  copper  smelter, 
to  cost  !HiJKM),(KH),  is  being  built  at  Black  Eagle  Falls,  and  a  dam,  to  cost  $5C*0,<»'3.  u 
nearly  completed  Just  above  these  falls.  A  large  lumber  company  expects  to  put  up 
a  plant  costing  f2r>o.(H)0  at  Great  Falls,  for  sawing  and  finishing  lumber,  bringing  its 
logs  ilowu  the  Missouri  and  its  tributaries.  At  present  three- fourths  of  the  lumWr 
used  in  Montana  on  the  east  side  of  the  main  Rockies  is  brought  from  Missoula  and 
other  p<»iuts  on  the  west  side  at  great  expense.  A  careful  examination  made  this 
year,  of  most  of  the  tributaries  of  the  Missouri,  has  proved  both  the  existence  of  con- 
siderable snp]»lies  of  IninlHT  abmg  these  tributaries  and  the  practicability  of  nsin* 
the  streams  for  driving  logs  to  (ircat  Falls.  During  my  visit  the  announcement  was 
made  that  the  Anacontia  f'(q»per  Mining  Company,  of  Butt-e,  had  decided  to  Iwate 
tlnMT  smelter  at  (ireat  Falls;  but  I  can  not  vouch  for  the  truth  of  this.  Sucha  smelter 
would  give  employment  to  2,(^H)  hands. 

From  what  I  s;iw  nf  Montana  it  a])pears  to  me  probable  that  nearly  all  the  roinei 
of  the  State  that  lie  on  the  east  sitle  of  Rockies,  and  many  of  those  on  the  w&t 
side,  will  eventually  send  their  ores  to  be  smelted  at  Great  Falls.  Of  the  five  silver 
smelters  that  I  saw  on  the  east  sbqie,  only  the  one  at  Great  Falls  was  in  operation. 
The  5Ni.(HM>.00i)co]q>ersmelterat»ove  mentioned  is  being  built  by  the  Boston  and  Montaoi 
Copper  Mining  Company,  of  Butt«  (on  the  west  side  of  the  main  divide),  and  ft  cob* 
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tract  h&8  been  made  with  the  Montana  Central  Railroad  for  hanling  1,000  tons  of  ore 
daily  after  April  1, 1891,  from  Butte  to  Great  Falls. 

Were  the  Missouri  regularly  navigated,  some  ore  would  probably  be  shipped  to 
Great  Falls  by  water.  The  silver  smelter  at  Great  Falls  receives,  on  an  average,  20 
tons  of  ore  per  day  from  Toston,  Townsend,  and  Bedford,  stations  on  the  Northern 
Pacific  Railroad,  and  situated  on  the  river.  For  this  transportation  the  miners  pay 
local  rates  on  two  railroads,  as  the  Northern  Pacific  does  not  reach  Great  Falls,  mak- 
ing the  cost  several  dollars  per  ton.  I  am  told  that  some  of  these  miners  have  threat- 
ened, this  summer,  to  send  their  ore  to  Great  Falls  on  barges,  if  the  rates  were  not 
reduced.  As  an  example  of  freight  rates  in  Montana,  it  is  said  that  the  Great  North- 
em  Railway  charges  $3. 20  per  cord  for  bauling  wood  from  Monarch  to  Great  Falls, 
53  miles;  and  that  the  Montana  Central  charges  60  cents  per  100  pounds  for  hauling 
farm  produce  from  Cascade  to  Great  Falls,  29  miles. 

Most  of  the  cultivated  land  along  the  Missouri  above  Great  Falls  is  contained  in 
two  lar^e  valleys — that  in  which  the  Lon^  Pool  is  situated,  and  the  Townsend  or 
Missouri  Valley  above  Stubbs  Ferry.    The  farst  has  Cascade  (population  500)  for  its 

Srincipal  town,  and  contains  a  population  estimated  at  between  2,000  and  3,000. 
[uch  wool  is  giown  in  this  valley.    The  population  of  the  second  valley  is  estimated 
at  between  3,  WO  and  4, 000.    Townsend  (population  500)  is  its  principal  town. 

In  ordinary  seasons  agriculture,  everywhere  in  Montana,  requires  irrigation,  and, 
on  account  of  the  impracticability  of  irrigating  the  high  levels,  is  confined  to  the 
river  valleys.  The  comparative  small  area  oi  these,  and  the  exorbitant  rates  of 
transportation  from  the  East,  keep  the  prices  of  farm  produce  in  Montana  very  high, 
and  justify  expensive  systems  of  irrigation.  In  both  of  the  valleys  mentioned,  con- 
siderable irrigation  has  been  done,  and  much  more  extensive  systems  are  in  progress. 
I  am  informed  that  2,000,000  bushels  of  grain  were  raised  last  year  in  the  Townsend 
Valley^  and  60,000  in  Crow  Creek  Valley  (a  tributary  valley).  The  soil  is  very  fertile, 
and  with  increased  irrigation,  largely  increased  production  may  be  looked  for. 

The  portion  of  the  upper  river  not  contained  in  these  two  valleys  passes  either 
through  small  valleys  or  canons.  A  population  of  perhaps  500  is  found  in  these 
valleys,  principally  occupied  in  lumbering  or  stock  raising.  There  are  large  char- 
coal furnaces  in  the  Prickly  Pear  Cation  (a  side  cafion),  about  4  miles  from  the 
Missouri.  '  These  ship  2,000  bushels  per  day  to  the  silver  smelter  at  Great  Falls. 

Judge  Hilger  informed  me  that  there  was  a  copper  mine  2  miles  from  his  place, 
and  numerous  veins  of  gold-bearing  quartz  of  rather  low  grade ;  that  there  were 
immense  quantities  of  iron  ore  at  Bear  Teeth  Mountain  near  the  river,  and  a  bed  of 
slate  of  excellent  quality,  all  these  awaitlnjEi^  cheaper  transportation  and  labor  before 
being  developed.  *  »  »  if  the  whole  river  were  ever  so  improved,  with  jroper 
arrangements  for  the  transfer  of  cargoes  around  the  Falls,  as  to  render  a  reliable 
and  economical  transportation  rout^  to  the  Mississippi,  not  only  Helena  but  the 
whole  of  Slontana  would  receive  immense  benefit.  From  merely  local  navigation, 
however,  the  benefits  would  be  derived  mainly  by  Great  Falls,  to  which  the  whole 
njfper  river  wonld  become  a  feeder,  and  by  the  smaller  towns  along  the  river ;  while 

the  toade  of  Helena  might  even  be  injured  thereby. 

«  •-  «  '*  •  •  • 

Very  respectfully,  your  obedient  servant, 

J.  C.  Sanford, 
First  Lieuienani  of  Engineers, 
Secretary  Missouri  River  Commission. 
Lieut.  Col.  Cha8.  R.  Suter, 

Corps  of  Engineer's,  U,  S.  J., 

President  Missouri  JRiver  Commission, 


STATEMENT  OF  COMMITTEE  OF  BOARD  OF  TRADE  OF  GREAT  FALLS,  MONTANA. 

Great  Falls,  Mont.,  November  S8, 1890, 

Dear  Sir:  We,  the  undersigned,  members  of  a  committee  appointed  by  the  Board 
of  Trade  of  Great  Falls,  Mont.,  beg  leave  to  call  the  attention  of  your  Department 
to  the  fact  that  it  is  the  opinion  of  the  board  that  the  Missouri  River,  with  the  excep- 
tion of  slight  obstacles  at  two  different  pointe,  is  navigable  from  Great  Falls  to  the 
mouth  of  the  Gallatin  River.  The  country  through  which  it  flows  between  these 
j>oints  is  an  important  agricultural  and  mineral  district,  with  a  large  amount  of 
timber  tributary  to  it.  The  most  expedient  and  economical  way  to  handle  the  prod- 
nots  of  this  region  for  a  distance  of  about  300  miles  is  by  water  transportation. 
Great  Falls  and  intermediate  points  afford  a  natural  and  sufi^cient  market  for  these 
prodnct«  of  this  thickly  settled  country  along  the  Upper  Missouri  River  Valley,  and 
in  many  places  they  have  no  other  convenient  outlet.    For  the  x>aAt  three  season* 
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two  small  Btoamers  have  siircessfuUy  plied  theae  waters  and  hare  demonstratcid  that 
cniitiuuoiis  iiavij;.ition  of  the  Upper  Missouri  is  practicable,  provided  the  remoTal  of 
obHtriu'tioiiB  at  Bear  Tooth  F<»r(i  and  Half  Breed  Rajiids  is  effected.  A^side  from  tJm 
:nul  the  confiuiiig  of  the  waters  into  one  channel  at  numerous  places  there  is  Ten- 
little  to  he  done  in  the  way  of  improvement. 

Material  for  the  work  is  convenient  along  this  entire  distance.  The  formation  of 
the  river  bed  is  of  rtwk  and  gravel.  Improvements  once  made  in  this  channel  would 
be  of  u  ]>ennanent  nature,  and,  unlike  those  of  the  Lower  Missouri,  wonld  notdemaDd 
aiiiinHt  n])air8.  The  river  between  Great  Falls  and  the  Gallatin  is  open  about  nine 
nii»nthH  of  thf  year,  and  durin<;  this  period  has  an  ample  stace  of  water.  We  believe 
I  In*  riMiioval  of  the  ol>8tacles  referre<l  to,  thereby  making  this  part  of  the  river  nari. 
jjablr,  and  whirh  can  bo  done  at  a  small  expenditure  of  money,  is  as  important  a«  tiM 
roiisirurtion  of  a  railroad  in  any  part  of  the  United  i?tates."  The  railroad  at  Greit 
Falls  provides  a  i»ortaj;o  aronnd  the  series  of  falls  below  Great  Falls,  so  that  t)» 
Mi-->ouri  ean  be  mad«i  a  practical  element  in  transportation  from  its  sources  to  the 
Gulf  «»f  Mfxifo.  Great  Falls  is  an  important  manufacturing  point,  and  its  mills  and 
Kuudters  will  depend  largely  upon  this  water  transi>ortationfor  ores,  grain,  wood,Aod 
lunib<r.  From  oth(  ial  rf']>orts  on  tile  in  ytmr  Department  the  st^itements  above  eaa 
be  veritied.  This  coinniunication  will  b©  supplemented  with  others  placing  tJie 
inatt«r  before  yon  in  dftail. 

Kt'.spectfuUy  submitted. 

J.  Stkwart  Toi»,  CAatnwi. 

TlM(iTHY   E.    COLUSS. 

Ernkst  Crutcher. 
CiiAS.  M.  Webster. 
CiiAS.  WTegxer. 
The  .Skcretary  of  Wa.r. 


project  for  imfrovement  of  missouri  rh^r,  montana,  between 
great  falls  and  ca^on  next  below^  stubbs  ferry. 

Engineer  Office,  United  States  Army, 

Sioux  City,  loica,  January  23, 1892. 
<tENERAL:  Having  reported  that  the  Missouri  River  between  Great 
Falls  and  eafion  next  below  Stubbs  Ferry,  Montana,  was  worthy  of 
iini>roveiuent  for  light-draft  navigation,  I  have  now  the  honor  to  snb- 
nnt  a  i>lan  for  improvement  of  the  wat^r  named  and  an  estimate  of  its 
cost. 

The  information  on  which  the  plan  is  based  is  derived  principaDy 
from  the  maps  of  the  engineer  survey  of  the  river  in  1880;  Capt 
Maguire's  re])ort  in  connection  therewith,  published  on  page  1339  of 
the  Thief  of  Engineers'  Report,  1883,  to  which  reference  is  imited;  the 
survey  made  in  1890  under  the  Missouri  River  Commission,  and  sabse- 
quent  inspections  of  the  river. 

On  part  of  the  river,  known  as  the  Long  Pool,  whose  character  is  in- 
dicatt^d  by  tliat  name  and  which  extends^  for  51  mDes  upstream  from 
Great  Falls,  the  channel  naturally  is  fairly  good  and  of  depths  suffi- 
cient at  low  stages  for  boats  drawing  3  feet. 

It  is  desirable  to  extend  this  3-foot  channel  4  miles  farther,  or  to  the 
small  towns  on  opposite  sides  of  the  river  called,  one,  Cascade,  and 
the  other,  St.  Clair.  These  towns  are  about  at  the  foot  of  the  canon 
l»art  of  the  river;  wagon  roads  from  the  back  country  intersect  the 
river  here;  Cascade  has  stage  connections  with  a  number  of  points, 
and  St.  Clair  is  tlie  outlet  for  the  Chestnut  Valley,  the  largest  agricul- 
tural district  between  Stubbs  Ferry  and  Great  Falls.  On  the  4  miles 
of  river  named  the  slopes  are  sharper  and  the  depths  some  less  than 
below;  there  are  1.)  islands  on  this  small  part,  while  on  the  much  longer 
distance  to  (Treat  Falls  there  are  only  32.  Two  thousand  feet  of  dams 
are  ])r(>jtH'ted  here  for  concenti'ating  the  flow  or  lengthening  the  dope, 
at  il.ob  per  foot,  and  3,500  feet  of  bank  protection  at  |5  per  foot 
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Above  Cascade  and  St.  Clair  to  tlie  caiion  next  below  Stubbs  Ferry, 
a  length  of  60  miles,^the  river  is  cliaraeterized  by  canons,  w  here  tlie 
channel  is  generallygood,  although  the  water  is  strong;  by  frequent 
rapids  where  the  slopes  are  steep  and  obstructive  rocks  exist;  and  by 
gravel  shoals  where  the  mountains  are  retired,  the  river  widens  out, 
and  its  water  is  dispersed  through  two  or  more  chutes.  To  provide  a 
channel  on  this  reaeh  of  2.5  feet  deep  at  low  water,  which  appears  to 
be  the  practicable  limit,  especially  toward  the  upper  part,  where  ledge 
rock  at  places  extends  across  the  river,  would  require,  it  is  estimated, 
10,000  feet  of  dams  and  the  removal  of  670  yards  of  bowlders  or  pro- 
jecting rock  at  $12  per  yard.  Other  bowlders  and  rock  can  advanta- 
geously be  marked  by  buoys ;  ten  8-foot  spar  buoys  with  iron  fastenings 
are  estimated  therefor  at  $9.75  per  buoy  in  place.  On  the  Long  Pool 
and  for  a  few  miles  above  there  are  about  20  snags  in  the  way,  whose 
removal  will  probably  cost  $10  each.  The  snagging,  buoyage,  and 
daijis  will  require  more  or  less  maintenance  after  the  first  year. 

SUMMARY  OF  ESTIMATE. 

12,000  feet  of  dams,  at  $7.50 $90,000.00 

3,500  feet  of  bank  protection,  at  $5 17,500.00 

erO-yards  of  rock  removal,  at  $12 8, 040. 00 

10  buoys  in  place,  at  $9.75 97. 50 

20  snags  removed,  at  $10 200. 00 

Total... 115,837.50 

Annual  maintciicance  of  dams,  bunk  protection,  buoys,  and  suag  removal..       4, 500. 00 

Some  conditions  obtain  at  the  Missouri  Eiver  ^bove  Great  Falls 
favorable  for  the  improvement  and  its  permanence.  Stone  and  brush 
are  abundant  near  by;  the  banks  are  generally  stable:  the  water  is 
clear;  floods  and  ice-runs  are  not  severe,  and  the  period  of  closing  of 
river  by  ice  is  shorter  than  on  the  Missouri  in  the  Dakotas.  The  dis- 
charge of  the  upper  river  is  quite  equable.  Even  with  the  present  dam 
at  the  extreme  head  of  the  falls  the  flood  height  there  is  about  12  fe§t, 
diminishing  upstream  until  at  Three  Forks,  or  Gallatin,  it  is  only  7  feet. 
The  Long  Pool  is  a  noticeable  stretch  of  good  river,  especially  consider- 
ing its  proximity  to  the  mountains.  • 

The  worst  rapid  all  the  way  to  Gallatin,  78  miles  above  Stubbs  Ferry, 
appears  to  be  Lone  Pine,  as  named  by  Lewis  and  ClarkeJ  or  Half  Breed, 
as  now  called.  This  rapid  is  10  miles  above  Cascade  and  St.  Glair.  Fifty 
miles  farther  is  Hilgers  Landing,  where  an  18-mile  wagon  road  from 
Helena  comes  in.  This  pla<5e  is  the  headquarters  of  the  small  excursion 
steamer  Rose,  which  during  the  summer  and  fall  makes  trips  downstream 
through  the  Gate  of  the  Mountains  and  White  Eock  Canon,  and  occa- 
sionally upstream  through  the  Helena  Caiion,  except  at  lowest  stages, 
when  the  obstructions  are  too  great  tor  her  navigation.  Ten  miles 
above  Hilgers  is  the  foot  of  the  caiion  next  below  Stubbs  Ferry,  mak- 
ing the  part  of  the  river  under  consideration  for  improvement  125  miles 
long.  Stubbs  Ferry  is  6  miles  farther.  Th^re  is  a  good  wagon  road  12 
miles  long  from  here  to  Helena,  which  could  readily  be  extended  down- 
stream a  mile  or  two  below  a  bsui  shoal  near  the  Ferry,  and  from  which 
point  down  the  river  is  as  good  as  from  there  to  Hilgers.  The  scenery 
through  the  caiions  and  along  the  whole  river  is  grand,  and  excelled 
only  in  river  scenery  of  our  whole  country,  it  is  believed,  by  that  on 
the  unnavigable  part  of  the  Colorado  Eiver.  It  would  seem  with  little 
deeper  water,  the  removal  of  the  bad  rocks,  and  amelioration  at  the 
worst  rapids,  that  the  river  from  near  Helena  to  a  station  on  the  rail- 
road between  Helena  and  Great  Falls  would  afford  a  grand  and  most 
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convenient  tourist  route.  The'  rail  line  south  from  the  falls  crosses  ttie 
I^iig  Pool  district  and  then  follows  the  river  from  Cascade  to  Craig,  23 
uiileA,  near  which  it  wholly  leaves  the  river. 

Commercial  statistics  are  given  with  the  report  of  the  preliminary 
oxiuniuation,  March  19,  1891.  Except  in  logging  from  Hear  Stubbs 
Ferry  to  Great  Falls,  the  prcj^ent  actual  traffic  on  the  river  is  small 
The  boating  traffic  of  any  ext^^nt  is  prospective;  its  considerable  in- 
crease can  not  precede  the  navigation  improvement  The  river  is  there, 
in  bad  condition  above  the  Long  Pool;  there  is  no  probability  of  a 
niilroad  along  the  river  above  Craig  for  many  years;  productions  of 
the  country  immediately  tributary  to  the  river  appear  promising,  and  a 
waiting  market  exists  at  the  railroad  and  manufacturing  point  in  Great 
Falls  at  the  foot  of  the  river  reach. 

Kcspectfully  submitted. 

Chas.  F.  Powell, 
Cajptmn^  Corps  of  Engineert 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A, 
(Tlirough  Col.  O.  M.  Foe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[First  indoraemcnt.] 

U.  S.  Engineer  Office, 

Detroit^  Mich.j  January  27^  1802. 

Resportfully  forwarded  to  the  office  of  the  Chief  of  Engineers,  ap 
proved. 

O.  M.  PoE, 
Colonel^  Corps  of  Engineers^  etc,, 
Division  Engineer^  Northwest  DiHsioiL 
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lifPROVEMENT  OF  TENNESSEE  KIVER  ABOVE  CHATTANOOGA,  TENNESSEE, 
AND  BELOW  BEE  TREE  SHOALS,  ALABAMA,  OF  CUMBERLAND  RIVER, 
TENNESSEE  AND  KENTUCKY,  AND  OF  THEIR  TRIBUTARIES  IN  EASTERN 
TENNESSEE  AND  KENTUCKY. 


REPORT  OF  LIEUTENANT'COLONEL  HENRY  M,  ROBERT,  CORPS  OF  ENGI- 
NEERS, OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO, 
1892,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Tenneaseo  River  above  Chattanooga, 

Tennessee,    and  below   Bee    Tree 
Shoals,  Alabama. 

2.  Hiawassee  River,  Tennessee. 

3.  French  Broad  River,  Tennessee. 

4.  Clinch  River,  Tennessee. 


5.  Cumberland    River,    Tennessee    and 

Kentucky. 

6.  Caney  Fork  River,  Tennessee. 

7.  South    Fork    of   Cumberland    River, 

Kentucky. 


Engineer  Office,  U.  S.  Army, 

KashvilUy  Tenn.j  July  9,  IdDJ^. 

General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
upon  the  river  improvements  in  my  charge  for  the  fiscal  year  ending 
June  30,  1892. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 

Lieut,  Col,  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSj  U,  8.  A, 


B  B  X. 


IMPROVEMENT  OF  TENNESSEE  RIVER. 
(Length,  G73  miles.) 

The  exact  point  at  which  the  Tennessee  River  has  its  beginning  is 
still  a  matter  of  some  uncertainty.  The  Riviere  des  Oheraquis,  or 
Gherake,  of  the  early  French  explorers,  and  the  Cherokee  River  as  re- 
ferred to  in  cessions  to  the  English  by  the  Indians  in  1767,  has  been 
considered  as  being  formed  by  the  junction  of  what  are  now  called  the 
Little  Tennessee  and  Holston  rivers,  near  the  town  of  Lenoirs,  Tenn. 
Tannassee,  the  chief  town  of  the  Cherokee  Indians,  was  situated  near 
this  point,  and  the  fact  that  the  river  derives  its  present  name  from 
that  town,  seems  to  add  additional  weight  to  the  arguments  of  the 
geographers  who  have  placed  the  headwaters  of  the  river  at  this  junc- 
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tion.  Ill  sonic  of  the  older  gcM)grapliies  the  head  of  this  river  lias  been 
pl;iced  at  the  mouth  of  the  Clinch,  and  the  Holston  extended  to  that 
p4»int. 

The  lejri^Uiture  of  Tennessee  in  1889,  pa^^eil  an  act  extending  tbe 
name  of  the  Tennessee  River  to  the  junction  of  the  north  and  south 
forks  of  the  Holston,  at  Kingsport,  in  Sullivan  County,  Tenn. 

Congressional  lejrislation,  however,  in  several  laws  appropnatiDg 
nuiney  for  the  improvement  of  the  Upper  Tennessee  between  KnoxviDe 
and  Chattanoojja,  has  given  authority  for  extending  the  naineatlea^t 
to  the  former  city,  but  as  the  junction  of  the  Holston  and  French  Broad 
rivers  is  but  4. J  miles  above  Knoxville,  this  |K>int  is  now  generally 
tjikcii  as  the  origin  of  the  Tennessee  River,  and  in  the  river  and  hsffbor 
act  of  1890  this  i>oint  api)ear8  to  have  been  definitely  fixed  by  the 
specifier  language  of  the  act  providing  for  a  survey  of  the  Tennessee 
River  from  Chattanooga  to  the  junction  of  Holston  and  French  Broad 
rivers. 

As  one  of  the  largest  of  the  forty-three  or  more  tributaries  of  the 
Mississippi  River,  the  Tennessee  has  always  held  an  imyiortant  plat^in 
the  ]»rojects  for  the  improvement  of  the  navigable  waterways  of  the 
country.  The  Muscle  Shoals  Canal  having  been  opened  to  navigation^ 
the  Tennessee  River  is  now  navigible  from  its  source  to  its  month,  a 
distance  of  ()73  miles,  during  several  months  of  each  year,  and  as  work 
is  continued  uinm  certain  other  less  formidable  obstructions  the  sea^m 
of  navigation  will  be  correspondingly  lengthened.  The  radical 
improvtMuent  of  this  river  so  as  to  make  navigation  continuous  through- 
out it^  entire  length  for  boats  of  moderate  draft  is  by  no  meams  aa 
impossibility. 

1.  ABOVE  CHATTANOOaA  (188  milcs). 

This  section  of  the  river  is  navigable  during  medium  and  high  stages, 
which  usually  prevail  through  the  winter  and  spring  mouths,  and 
occasionally  at  other  seasons  during  the  occuirence  of  so-called  rain 
ti<les. 

TIm»  navi«^ation  consists  of  steamboats  carrying  freight  and  passen- 
g(»rs,  tlatboats  bringing  products  from  the  upjiep  tributaries,  and  rafts 
of  \oi:s  and  lumber,  also  brought  from  the  tributaries,  the  latter  con- 
st it  iit  iiip:  the  major  part  of  the  commerce  of  the  Upper  Tennessee  River. 

In  ls,»o.Co].  8.  H.  Long,  United  States  Topographical  Engineers, made 
a  careful  examination  of  the  Holston  and  Tennessee  rivers  between 
Kinjzsi>ort,  Tenn.,  and  the  Alabama  State  line.  His  report,  published 
as  lOxccutivc  Doc  innent  No.  107,  House  of  Representatives,  Forty-third 
Con«;:rcss,  second  session,  gives  a  detailed  description  of  every  obstruc- 
tion to  navigation  at  that  time,  and  plans  and  astimates  for  their 
iniprovomcnt.  In  1871  an  examination  wa.s  made  between  Knoxville 
and  Chattanooga  by  Capt.  L.  Cooper  Overman,  Corps  of  Engineers, 
under  the  direction  of  Maj.  Walter  McFarland,  Corps  of  Engineers. 
(See  Reports  of  Chief  of  Engineers,  1871,  pages  502  to  507,  and  1872, 
j)ajics  488  to  41>4.)  The  obstiiictions  to  navigation,  as  described  in  these 
reports,  were  "low-water  obstructions,"  consisting  of  bars,  either  rock 
or  i^ravcl,  extending  across  the  river,  with  lengths  varying  from  60 feet 
to  2  milcs,  ihv  ^\v\^t\\  of  water  over  these  bars  varying  from  10  to 30 
inches  at  exti'cnu?  low  water,  and  the  current  varying  from  2  J  to  6  miles 
per  honr. 

Tiic  bed  and  banks  of  tlie  river  are  of  such  character  as  to  mate 
any  improvements  practically  i)ermanent,  with  the  exception  of  the  re- 
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moval  from  time  to  time  of  such  tlrift  or  snags  as  may  be  brought  down 
by  the  annual  floods. 

In  1832  the  State  of  Tennessee  undertook  the  improvement  of  cer- 
tain points  above  Chattanooga  by  removal  of  rock  and  construction  of 
wing  dams. 

In  1850  Congress  appropriated  $50,000  for  the  improvement  of  this 
portion  of  the  river,  and  the  money  appropriated  was  expended  under 
the  direction  of  Col.  J.  McClellau,  topographical  engineers,  U.  S.  Army. 
Some  of  the  dams  built  under  this  appropriation  a're  still  in  existence, 
though  generally  covered  up  by  the  more  extensive  work  of  recent 
improvements. 

The  present  project  of  improvement  is  based  upon  the  examination 
of  1871,  and  provides  for  the  removing  of  snags  and  drift,  and  for 
deepenmg  the  channel  at  the  worst  obstructions  by  blasting  and 
dredging  or  by  scouring  the  bars  by  the  aid  of  wing  dams  to  an  extent 
that  will  secure  a  channel  three  feet  in  depth  at  average  low  water,  and 
at  an  estimated  cost  of  f  340,000."*  The  estimate  of  1871  was  increased 
in  1874, 1877, 1884,  and  1891  for  the  reasons  stated  in  the  reports  of 
those  years.  Fifteen  appropriations  have  been  made  by  Congress  for 
this  work,  aggregating  the  sum  of  $271,000,  viz: 

Act  of— 

July  11, 1870.  - : $35,000 

June  10, 1872 25,000 

March  3, 1873 25,000 

Jane  23, 1874 25,000 

March  3, 1875 40,000 

August  14, 1876 15,000 

June  18, 1878 15,000 

March  3,1879 11,500 

June  14, 1880.; 10,000 


Act  of— 

March  3, 1881 $7,000 

August  2, 1882 7,000 

July5,1884 3,000 

August  5, 1886 7,500 

August  11, 1888 15,000 

September  19, 1890 30, 000 

Total  appropriated 271,000 


The  amount  expended,  inchiding  outstanding  indebtedness  to  June 
30, 1891,  was  $253,891,;i3. 

This  expenditure  has  resulted  in  giving  a  lengthened  season  of  navi- 
gation and  an  improved  channel  at  twenty-nine  of  the  forty-three  ob- 
structions enumerated  by  Col.  Long  in  Ms  report  of  an  examination 
made  in  1830. 

'  Operations  have  consisted  generally  of  excavating  rock  and  gravel 
from  the  channel  and  building  stone  dams  where  necessary  to  give  in- 
creased depth  over  reefs  and  shoals.  It  is  reported  that  the  work  dcme 
at  White  Creek  Shoals  was  rendered  specially  advantageous  by  the 
extension  to  a  length  of  1,585  feet  of  the  longitudinal  dam  built  several 
years  ago,  and  the  construction  o£  a  second  spur  dam,  215  feet  long  (a 
spur  dam  130  feet  long  was  built  in  1890),  thus  causing  the  removal  of 
the  sand  bar  to  deep  water,  "and  it  is  believed  that  it  is  not  likely  to 
reform  for  many  years  in  the  navigable  channel." 

The  act  of  September  19, 1890,  provides  for — 

Making  a  careful  and  comprehensive  survey  of  said  (Tennessee)  river  from  Chat- 
tanooga to. the  junction  of  the  Holston  aud  French  Broad  Rivers,  with  a  view  of 
ascertaining  to  what  extent  the  navigation  of  the  river  is  capable  of  improvement 
and  the  cost  of  the  same  and  the  preparation  of  suitable  plans  therefor. 

This  survey,  in  local  charge  of  First  Lieut.  John  Biddle,  Corps  of  En- 
gineers, was  begun  in  May,  1891,  and  was  carried  to  the  vicinity  of 
Concord,  Tenn.,  about  25  miles,  by  June  30,  1891. 

In  July  of  the  present  fiscal  year  the  work  of  examining  the  channel 
and  reefs  at  Soddy  Shoals  was  continued  and  preparations  made  for 
drilling  and  blasting  the  rocky  ledges  forming  the  dangerous  reefs  of 
the  obstruction,  which  trend  obliquely  across  the  channel,  having  in 
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view  the  obtHiniiig  of  n  I'liniiiiel  sibniit  80  ftet  wi 
Inland.  The  I'lwer  (larii  was  calked  and  repai 
of  1,000  lioenr  tcet  was  raised.  Th«  npper  dam 
the  spiu-  dam  on  the  reef  were  also  repaired.  J 
yards  of  atone  were  quarried  and  569  cubic  i 
Also  3  cubic  yards  of  ro<;k  and  32  snags  were  rei; 

la  July  the  United  States  steamer  MePher^it, 
steaui  capstan  and  tbe  bull  recalked  and  paintc 

High  -water  greatly  iuterrapted  the  work  dur 
and  iu  November  it  became  necessary  to  suspei 

The  instrumental  survey  of  the  Ujiper  Tennc; 
First  Lieut.  John  Biddle,  Corps  of  Engineers,  w 
nooga,  Tenn.,  a  total  distance  of  I8S.1  miles  from 
work  of  mirvey  has  been  connected  with  the  low 
uf  IWll,  an  iinu.sually  low  stage.  The  field  worl, 
pleted  on  Oi'toberSl,  1891.  The  office  work  in  i 
of  tlio  siu'vey  iw  well  advanced  whereoo  to  base' 
im».iect  for  improvement.  Report  wdl  be  rendei 
above  mentioned  is  completed. 

At  the  close  of  Novembei',  as  a  measure  of  e« 
fleet,  with  other  engineer  property,  pertaining  ti 
Hiawassee,  and  French  Brnstd  nvere  was  colli 
United  States  steamer  McPhersun  to  ChattanoO; 
above  tbe  Hamilton  County  Bridge,  and  placed 
The  moorings  selected  have  proved  to  be  good  t 
or  wind. 

There  being  no  probability  that  the  steamer  J 
quiied  fi>r  active  operations  for  several  montli 
transferred  on  Jaimary  26,  1892,  with  such  appi 
deemed  necessary  for  her  effe<'.tive  sei-vico,  to  Oi 
tenant)  Geo.  W.  Goethals,  Corps  of  Engineers, 
Tennessee  Biver  below  Chattanooga,  subject  to 
The  MePUersftn  was  in  charge  of  Captain  GoetL 
present  fiscal  year, 

The  amouiit  expended,  including  out«taudin: 
the  fiscal  year  ending  June  30,  ISSti,  was  *17,82 

General  improvement 

Sarvey  from  Ctaattannoga  to  Jvmct]on  at  the  HalBton  ua 

The  Mtimatea  for  improving  TouuesBec  Riypr  nbuve  Clukl 

Ainnnnt  iipp  rap  tinted , 

Amuiint.  (.>xpimili;d,  inoladinK  oHl8t«D'Hn|u;  inilelitwinMe. 

Money  statement. 
.Iiilv  1.  IfiUl,  huimipo  unexpended 

JiiupSO,  1892,  utiioiint  oipeuded  durlHK  flsfal  ycur 

.Inlj  1,  IWa,  Liiljiiivf  iinexiicndrd 

Julyl,  1892,  .•nUtuiidiuglwbilitiM , 

July  li  1892,  bnlnuRo  aTsJlitblo t., 

Aiuuuut  aiipropriiited  by  art  aiiprovod  Jnly  13,  1892 

Amniint  avtiilable  for  natal  your  ending  Jane  30,  1863.... 

iAmnuut  (fstinintoi)  roquirod  for  oomplotion  of  oxistin, 
AnioiiiUMiiitiMuilKinrolJtublyaxpendeamflHcnlreiitHnd 
Submilt«d  in  oompllaocs  with  requirouiwiW  oi  action 
baibot  Mta  of  1866  and  1897. 


APPENDIX   B   B — REPORt   OF   LIEtJt.    COL.   ROBERT.       1916 
2.  BELOW  BEE  TREE  SHOALS  (225  MILES). 

Information  i^ertaining  to  the  section  of  the  river  below  Bee  Tree 
Shoals  (Riverton,  Ala.)  is  very  limited.  In  1864-'66  a  reconnaissance 
of  the  Tennessee  River  from  Paducah  to  Florence  (225  miles)  was  made 
by  a  party  of  the  United  States  Coast  Survey,  the  data  thus  obtained 
to  be  for  the  tise  of  the  Mississippi  squadron  under  the  coitimand  of 
Acting  Bear  Admiral  S.  P.  Lee,  TJ.  S.  Navy.  The  "  notes  "  pertaining 
to  the  map  of  the  survey  states  that — 

* 

The  stages  of  water  in  the  Tennessee  m<ay  be  divided  into  low,  ordinary,  and  high 
water.  Alow  stage  of  water  prevails  under  usual  circumstances  for  three  months 
of  the  year ;  a  medium  or  ordinary  stage  lasts,  generally,  live  months,  and  a  high 
stage  four  months. 

The  average  depth  of  the  river  at  a  low  sta^e  is,  on  all  the  bars,  S^  feet,  excepting 
Duck  River  Shoal  and  Big  Bend  Shoals,  on  wTiich  6  inches  less  is  found  at  such  a 
stage.  This  applies,  however,  only  to  the  river  below  Chickasaw.  The  average 
depth  at  a  medium  sta^e  may  be  considered  9  feet  on  the  bars.  At  this  stage  omy 
the  Green  Bottom  Bar  is  bare. 

Green  Bottom  Bar,  Duck  Biver  Shoals,  and  Big  Bend  Shoals,  above 
referred  to,  are  distant  88  miles,  108  miles,  and  199  miles^  respectively, 
from  mouth  of  river.  Chickasaw  Settlement,  225  miles,  is  now  known 
as  Ri  vei'ton,  Ala.  This  section  of  the  river  has  been  heretofore  covered 
by  the  surveys,  estimates,  and  appropriations  for  the  Tennessee  River 
below  Chattanooga,  and  no  allotments  have  been  specially  made  for  the 
river  below  Bee  Tree  Shoals  from  the  allotments  of  1868  and  1869  and 
the  appropriations  from  1870  to  1890,  inclusive,  aggregating  the  sum  of 
$3,683,000. 

A  survey  was  completed  in  December,  1867,  from  Chattanooga  to 
mouth  of  the  river,  and  an  estimate  of  $40,000  submitted  for  removal  of 
obstructions  and  construction  of  wing  dams  below  Florence,  255  miles. 
(Report  of  Chief  of  Engineers,  1870,  page  389.) 

Maj.  Walter  McFarland,  Corps  of  Engineers,  speaking  of  the  Lower 
Tennessee,  in  his  report  on  lines  of  water  communication  between  the 
Mississippi  River  and  the  Atlantic  (Report  of  Cliief  of  Engineers,  1872, 
page  513),  states  that — 

Descending  the  river  we  find  that  improvements  of  some  kind  or  other — ^removing 
rock  or  gravel  or  constmcting  wing  dams  in  order  to  straigliten  or  widen  the  chan- 
nels or  to  give  them  sufficient  depth — will  be  required  at  the  following  points^  viz, 
Bear  Creek  Shoals,  Indian  Creek,  Big  Bend  Shoals,  Diamond  Island,  Wolf  Island, 
Chalk  Bluff,  Beech  Creek  Shoals,  Buffalo  Shoals,  Armstrongs  Tuwbcad,  Bridge  at 
Johnson ville.  Duck  River  Shoals  and  Suck,  Turkey  Island  Shoals,  White  Oak  Island, 
Harrican  Island,  Leatherwood  Shoals,  Sandy  Island,  Panther  Creek  Island,  McCul- 
loughs  Bar,  Blood  River  Island,  Pentecost  Towhead,  Widow  Reynolds  Bar,  Grubbs 
Towhead,  Little  Chain,  and  Grand  Chain. 

In  1878  and  1879  some  work  was  done  at  Duck  River  Shoals,  117 
miles  below  Bee  Tree  Shoals.  This  shoal  is  a  gravel  bar  and  is  subject 
to  considerable  change  from  the  action  of  the  current.  In  1881,  and 
again  in  1890,  a  small  force  with  a  snag  boat  was  employed  a  short  time 
in  each  year  removing  from  the  channel  a  large  number  of  snags  and 
overhanging  trees,  in  1882  the  following  localities  below  Hock  port, 
about  4  miles  below  mouth  of  Duck  River,  were  reported  as  requiring 
Improvement:  Duck  River  Suck,  Johnson  ville,  Reynoldsburg  Island, 
Turkey  Island,  Sandy  Island,  Little  Chain,  and  Big  Chain.  It  is  stated 
in  the  Annual  Report  of  the  Chief  of  Engineers,  1891,  page  2257, 
that — 

Daring  the  last  fifteen  years  the  improvement  of  the  river  below  Bee  Tree  ShOfils, 
and  in  fact  below  Florence^  has  not  roceivod  the  attention  its  commerce  and  naviga- 
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tion  appears  to  be  jnRtly  entitled  to,  owing  to  the  almost  imperative  necessitrof 
concentratinff  all  effort «j  and  expending  all  moneys  appropriated  for  the  river  "beW 
Chattanooga"  npon  the  removal  of  the  main  oVif^truction  to  navigation,  nntil  ttt- 
oently  the  impassjible  barrier  of  the  Muscle  Shoals.  However,  dnriug  that  fifteen 
years  a  small  amount  of  work  was  done,  as  above  stated,  below  Riverton,  foot  of  Ike 
Tree  >^honl8,  Alabama: 

In  1878  and  1879,  in  the  channel  at  Duck  River  Shoals,  amounting  to 17,304.96 

In  ixxi  and  18S2,  snagging,  etc i373.(H 

lu  18iK).  snagging,  etc 1^365.33 

Total  below  Bee  Tree  Shoals  from  1875  t*  1891 12,Oia32 

For  the  reasons  statod  and  fn>m  im  formation  received  from  various  .sourc^*^  it  is  be- 
lieved that  the  condition  of  the  Lower  Tennenwee  demands  an  accurate  sun-ey.  The 
MnsrU'  Shoals  Canal,  opened  to  navigation  November  10,  189(),  and  the  work*  now  in 

i>rogit'HM  at  Colbert  8)ioalB  and  Bee  Tree  Shoals,  make  it  very  important  that  the 
.owiT  'IVnnrMsee  River,  from  the  foot  of  Bee  Tree  Shoals  to  the  mouth  of  the  river, 
}ii'  )iut  ill  HiTch  otrndition  as  to  permit  the  safe  passage  at  all  seasons  of  any  boat<8  capa- 
hU-  nf  navigating  the  Muscle  bhoals  Canal  and  the  proposed  Bee  Tree' and  Colbert 
Shoals  Canal,  now  in  course  of  construction.  In  order  to  accomplish  this  it  will  be 
necessapy  to  have  an  instrumental  survey  made  of  this  section  as  soon  as  possible, 
Ui  olitaiii  detailed  ma]>s  of  the  ob8tructi<ms,  with  a  complete  profile  of  the  river,  so 
that  eNtiiiiat4>s  can  be  made  and  project  for  %he  radical  imf>rovement  of  the  river  be- 
low Kiverton,  Ala.,  be  submitted,  based  upon  the  necessary  and  definite  data  t^ 
can  only  be  thus  obtained. 

If  the  Tennessee  below  Bee  Tree  Shoals  is  to  be  radically  improTed, 
it  is  very  necessary,  as  above  suggested,  that  an  instrumental  survey  be 
niaile  as  soon  as  practicable,  for  the  reason  that  the  surveys,  so  called, 
heretofore  have  been  simply  rapid  reconnaissances  or  examinatioDg,  and 
do  not  furnish  the  data  necessary  whereon  to  base  an  economic,  advan- 
tiigeous,  and  energetic  prosecution  of  any  work  of  improvement  that 
may  be  projected. 

The  river  and  harbor  act  of  September  19,  1890,  ajipropriated  for— 

Improving  Tennessee  River  below  Chafttanooga.  Tenn.,  including  Colbert  Shoalg 
and  Bee  Tree  Shoals:  Continuing  improvement,  $475,(XM),  out  of  which  125.000 niAy 
be  used  at  Living8t<m  Point,  at  the  mouth  of  said  river,  in  accordanc4?  with  the  lec- 
ommendatiou  of  the  engineer  in  charge  of  that  portion  of  the  river. 

The  recommendation  referred  to  in  the  act  above  cited  is  contained 
in  House  Ex.  Doc.  !N^o.  172,  Fifty-first  Congi^ess,  first  session,  contain- 
ing the  report  of  Lieut.  Col.  William  E.Merrill,  Corps  of  Engineers,  con- 
cerning improvement  of  Livingston  Point,  Ky.,  which  is  described  in 
the  last  Annual  Report  of  the  Chief  of  Engineers,  page  2256,  as  fol- 
lows : — 

LivinpHton  Point. — This  is  a  narrow  strip  or  tongue  of  land  lying  between  the 
watorH  of  the  Ohio  and  Tennessee  rivers,  just  above  the  month  of  the  latter  stream. 
This  point  and  the  two  small  islands  below  it  form  the  harbor  of  Paducah,  andby 
tiii'ir  position  ])revent  the  ice-bearing  current  of  the  Ohio  from  entering  the  harW, 
whicli  \h  m\]^)\wi\  with  tiie  warmer  waters  of  the  Tennessee,  flowing  from  a  soutbeiu 
latitude  mimI  rarelv  if  ever  troubled  bv  ice. 

Th«'  cnireiits  of  the  two  streams  are  parallel  for  abont  a  mile  on  either  »ide  of 
Livingston  Point,  and  the  Ohio  River  is  rapidly  encroaching  upon  this  narrow  b«- 
rier.  The  Tt'iincssee  River  does  but  little  damage.  Near  the  extreme  end  of  the 
point  the  Oliit)  has  washed  through  at  high  water. 

A  survey  of  Livingston  Point  was  made  in  December,  1890,  and 
based  upon  the  data  tiiiis  obtained  a  project  for  its  preservation,  with 
an  estimate  of  »*  180,000,  was  submitted  January  12,  1891,  to  the  Chief 
of  Engineers,  which  was  api)roved  by  tlie  Secretary  of  War  on  the  16th 
of  January. 

The  i)lan  of  improvement  adopted  for  preserving  this  point  from  destrnction  con- 
sists in  covering  the  wearing  slopes  with  a  revetment  of  stone  and  brush  carried 
well  down  the  bank  below  the  watrr  surface,  supplemented  by  a  pile  and  stone  dike 
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along  the  crest  of  the  weakest  portion  of  the  line,  "where  the  current  of  the  Ohio  has 
already  cut  through  at  high  stagers  of  the  river,.the  ohject  of  both  works  being  to 
hold  in  its  present  position  the  land  now  existing  and  to  cause,  if  possible,  a  farther 
deposit  of  sediment  on  the  Tennessee  side  of  the  dike,  which  from  the  present  indi- 
cations is  likely  to  occur. 

The  revetment  of  stone  and  Krush  is  specially  needed  on  the  Ohio  side  and  will  be 
but  sparingly  required  on  the  Tennessee  side.  It  will*  be  carried  well  below  low 
wat4*r,  where  it  will  consist  of  brush  weighted  down  with  stone  in  alternate  layers. 
From  low  water. to  foot  of  dike  broken  stone  will  be  carefully  placed. 

A  contract  was  entered  into  March  30, 1891,  with  Mr.  William  Kirk, 
of  Maclison,  Ind.,  for  the  constmctiou  of  a  part  of  the  pile  and  stone 
dike,  including  the  necessary  shore  protection,  the  consideration  of  the 
contract  amounting  to  $14,555. 

Only  a  small  quantity  of  work  was  done  under  this  contract  during 
the  fiscal  year  ending  June  30,  1891,  which  consisted  of  driving  348 
piles,  placing  55  waling  pieces  and  62  iron  rods  in  position,  and  de- 
positing 2,069  cubic  yjirds  of  stone  and  513J  cords  of  brush  in  the  dike 
and  as  bank  protection.  The  amount  expended  during  the  fiscal  year 
ending  June  30,  1891,  including  outstanding  indebtedness  but  not  in- 
cluding amount  pledged  by  the  existing  contract,  was  $1,327.21. 

Work  was  continued  during  the  present  fiscal  year  under  the  con- 
tract of  Mr.  William  Kirk,  the  contract  being  completed  and  termi- 
nated on  September  23, 1891;  the  total  amount  paid  under  the  contract 
being  $21,308.15. 

The  following  was  the  work  done  in  July,  August,  and  September, 
and  i>rices  paid  under  the  contract,  viz : 


\ 


Plle«  (35  to  40  feet  long)  driven 

Walhti;  pieces feet  B.  M . . 

Rtxls  (irou) pounds. . 

Stone :  - . -cubic  j-ards. . 

Brush - cords . . 


Quantity. 


1 10^ 

8,692 

6, 742| 

11, 372. 43 

2,684.88 


Cost. 


$3  ouch. 

$25  per  1,000  feet  B.M. 
6  cent«  per  pound. 
$1.25  per  cubic  yard. 
80  cents  per  cora  of  128 
cubic  feet. 


The  dike  has  been  completed  on  the  Ohio  side  across  the  "  washout" 
near  the  extremity  of*  the  Point  for  a  distance  of  660  feet.  The  bank 
protection  covers  a  length  of  2,330  feet,  extending  632  feet  above  the 
dike  and  1,038  feet  below  it,  the  average  width  being  47  feet. 

The  plan  adopted  provides  for  a  double  dike,  having  20  feet  space 
between  the  parts  but  tied  together  at  the  top,  each  section  consist 
ing  of  two  rows  of  piling  10  feet  apart. 

During  the  progress  of  the  work  it  was  noted  that  the  Tennessee 
Biver  was  not  washing  the  bank  on  the  Tennessee  side  to  any  appre- 
ciable  extent.  Therefore  the  two  rows  of  piling  were  omitted  on  that 
side,  all  the  work  being  done  on  the  bank  facing  the  Ohio  Biver  so  as 
to  protect  at  once  the  low  part  of  the  exposed  strip  or  "  Point,"  which 
wjis  in  great  danger  of  washing  away. 

"As  soon  as  practicable  an  examination  will  be  made  of  the  Point  to 
ascertain  to  what  extent  the  work  done  has  been  beneficial,  or  if  any 
serious  injury  has  resulted  from  recent  floods  by  erosion  above  or  below 
the  riprap  protec'tion  on  the  Ohio  bank,  or  fi'om  any  other  cause. 

When  further  appropriations  are  made  for  this  work,  the  funds  can 
be  profitably  expended  under  the  existing  project,  subject  to  such  ap- 
proved modifications  as  may  be  found  necessary. 

'The  amount  expended  during  the  fiscal  year  was  $21,797.34, 
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ist  of  Bteamhoais  phjing  on  Tennessee  River  below  Bee  Tree  Shoal  {Riverton,  Ala). 


Name. 


J.  Duncan. 


ith 

34i»l>et 

>f  Padncah.. 
»f  Siivannnh. 
*f  ShettieUl.. 

;rt 

nlot 

t  S.  Willis.. 


ay 

ae 

ne  Xo.  2 

Sides 

Age 

B  Uilchriftt. . 

(Barnes 

:  Bamett — 

e  Pearl 

of  Padncah . 

[Brooke 

renin,  k. 

X 


e 

>f  Florence . . . 
ey  McDonald. 


Length. 


e  Campbell. 

Houck. 

;e  Lyalc  — 


ntha. 
i)uke 


Feet. 
165 
161 
132 
200 
190 
186 
180 
13-t 

91 
152 

75 

46.5 


Breadth. 


Feet. 


154 
170 


53 

50.5 

53 

61.1 

75.5 
120 

69 

80.5 
194 
160 
150 
122 
147 
210 
173 
143 
155 
141 


32.5 
29 
35 
32 
31 
35 
27.8 
18 
26 
14 
8.4 


Depth. 


no 

38 


10.7 
9.2 
10.4 
15.5 
17 
20 
14 

14.8 
33 
32 
30 
21.5 
28 
37 
83 
28 
24 
30 


Feet 
5 

5.6 
3.5 
5.5 
6 
5 
5 

3.6 
3 
4 
5 
4.6 


6 
6 


3 

2.8 

4.5 

6.7 

3.5 

4 

3 

6.6 

4.5 

5.3 

4.5 

3.5 

4.5 

6.5 

6, 

5 

5 

5.5 


Tonnage. 


Net. 

319.46 

382.06 

226.39 

576.86 

365. 58 

335.  55 

329.74 

167.60 

65.04 

132. 99 

36.77 

13.39 

24.32 

280.80 

385.91 

74.48 

14 

7.61 

9.13 

13. 23 

54.03 

130.09 

36.40 

37.37 

352.31 

358. 31 

259. 52 

118.92 

225.56 

913. 27 

426.74 

237.51 

231.30 

245 

421 


COMMERCIAL  STATISTICS. 

Tennessee  River  above  ChAtlanooga,  Tenn.,  from  July  1,  1891,  to  June  SO^  189B, 


Articlea. 


)ro 

•er 

iug  material 


Tons. 

53,786 

25,000 

19.  630 

1^,344 

11,  6li0 

2,775 

1, 161 

1,065 

437 

Articles. 


Tanbark  .. 

Iron 

Cattle* 

Cross  ties.. 

Peas 

Shucks — 
Drain  pipe 

Bricks 

Eggs 


Tons. 


352 
350 
222 
199 
176 
154 
122 
54 
36 


Articles. 


Chickenn 

Straw 

Tiling 

butter 

Uran 

Hogs 

General  merchandise 


Tons. 


17 
10 
8 
6 
2 
1 
6,900 


nber  of  passengers,  764. 


rs.— The  logs  reported  reached  Chattanooga  and  were  run  outof  thenpi>er  tributaries  of  the  Ten- 
&  River  in  about  the  following  proportions,  viz.  : 

Tons. 

lis  River 5,000 

y  River 2,  OOO 

'  Teunoswt^  River 2. 500 

ti  River , 12,500 

as.s(^e  River .^ 3, 000 

I  Loninis  &  Hart  Manufartnring  Company,  of  Chattaiioogn.  who  kindly  fnmisli  the  above  informs* 
itat«;M  that  th«»  n-imon  wliy  iiiore  lojjs  «ome  to  (.•luitfan(M»;ia  from  the  Hiaw:i^.s(.Hi  lUver  than  from 
ittle  Tennessee  IUvo|:  U  because  a  lai'^e  number  are  stu^jped  at  Loudon,  Tenu. 
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Trufiv9s€e  Rirfr  helmf  ChaUanoMfa,  Tcnnc99ce,  Alabama,  and  Kenfttch/.     Bdow  Bet  Tfn 
Shouhf  JiicertoMf  Alabama,     Fram  Juljf  i,  lS9Jf  to  June  SO^  1892. 


ArttrU-:i. 


Tou8. 


StavM 14. 4H4 

lirain 14,  r»o5 

Ltimtier 26,561 

LoffM H.  025 

Pig  in.:i   a.  IL'O 

FliMi r  .    4 4,  7.V> 

Iron 3,«^0 

Totttm 3.  41»?* 

IVaiiiitM I  2,024 


Number  of  paaa«iigt'».,  6, 071 


ratUe i    1,752 


Tol»«<TO 

Cotton  Heeil 

Salt 

Siitrar 

SaiMl 

Ctorts-tleH  .  - 

Uricks 

Hoop  polcH. 


1,110 

608 
371 
3«5 
262 
229 
-2fil 


Spokes 

Haj- 

Hogn 

HorMeii  and  malm 

liolaiMes 

Bla«ting  powder 

ViBegar  in  barrels 

Com  oa»lu 

G«neral  nuirehaDdlae. . 


TOBI. 


m 

IS 

m 

53 

40 
35 
"A 

\% 
3i7U 


BB  2. 

niPROVEMENT  OF  HIAWAS8EE  RIVER,  TENNESSEE. 

This  stream  rises  in  the  Blue  Ridge,  in  western  North  Carolina  and 
northern  Georgia,  and  flowing  in  a  west-northeasterly  direction,  enters 
the  Tennessee  Kiver  about  30  miles  above  Chattanooga  and  148  miles 
below  Knoxville.  After  breaking  through  the  Smoky  Monntain  raiigfe 
«  and  receiving  the  waters  of  the  Ocoee,  near  Columbus,  the  Hiawassee 
becomes  a  stream  of  good  capacity  for  navigation. 

As  ojiily  as  1830  the  State  of  Tennessee  made  some  minor  iinprove- 
ments,  but  the  work  was  only  of  temporary  advantage.  The  act  of 
Congress  of  June  23,  1874,  authorized  an  examination  of  this  river. 
The  examination  was  made  in  September,  1874,  under  the  direction  of 
MaJ.  Walter  McFarland,  Corps  of  Engineers.  (See  Report  of  Chief  of 
Engineers,  1875,  pages  809  to  813.)  The  principal  obstructions  were 
found  t4)  be  rock  reefs,  gravel  bars,  snags,  and  overhanging  trees,  and 
are  of  the  same  general  character  as  those  on  the  Upper  Tennessee, 
and  tlie  regimen  of  the  river  is  equally  permanent. 

Tiie  i^roject  for  the  improvement  wa«  based  on  this  examination,  and 
consisted  in  narrowing  the  waterway  at  the  shoal  places  by  wing 
dams,  and  ex<*avating  rock  reefs  and  gravel  bars,  so  as  to  secure  a 
navigal)l(^  channel  40  feet  wide  and  2  feet'deep  at  ordinary  low  water, 
as  higii  up  as  Savannah  Ford,  about  43  miles  from  month  of  the  riveT. 

The  original  estimate  submitted  in  1875  was  increased  from  1878  to 
^^^'^^  in(  hisive,  to  $30,500,  wliich  amount  has  been  covered  by  the  ten 
appi()])riatioiis  made  for  this  improvement,  aggregating  the  sum  of 
§30,500,  viz: 

Act  of—  ^ 

July5,1884" $2,500 

August  5, 1886 2,500 

August  11,1888 1,000 

September  19, 1890 .  /. 1, 500 


Act  of— 

Aiijrust  14,1876 $10,000 

Juue  18,  1878 10,000 

March  3,  1879 3,000 

June  14,1880 3,000 

March  3.  1H81 1,500 

Au^niHt2.  1882 1,500                Total 36,500 

No  work  was  done  nor  expenditures  made  in  fiscal  year  ending  June 
30,  1891.  The  amount  expended  to  June  30, 1891,  including  outstand 
ing  indebtedness,  was  $34,951.53. 

The  last  Annual  Report  states  that — 

The  work  done  durinj;  tlie  ]>ast  eleven  years  has  resulted  in  a  partial  iraprovemfnt 
of  the  lower  rivi^r,  securing  an  increased  depth  ^1*  channel  and  %Yie  removal  of  Bup 
face  obstructions  and  overhanging  trees. 


\ 
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The  work  was  done  at  different  t^mes  at  the  following  obstructions :  Matthew 
ShoalS;  McElrath  Shoals,  Sivils  Shoals,  Magills  Islands,  Blackbird  Shoals,  Graves 
Ferry  and  Shoals,  Caneticld  Reef,  Lasters  Creek  *  Shoals,  Brindley  Shoals,  Denton 
Island  Shoals,  Boyd' Shoals,  Horseford  Shoals^  and  Gamble  Shoals.  The  Hiawassce 
is  now  navigable  for  steamboats  from  its  mouth  to  Charleston,  21  miles,  dnriuj^^the 
boating  season  on  the  Ux>per  Tennessee  River.  Above  Charleston  to  Savannah  Ford 
fiatboats  are  used  for  transportation. 

Operations  were  not  resumed  until  June  of  the  present  fiscal  year. 
A  working  force  was  organized  at  Ohattanooga,  Tenn.,  and  on  June 
18  and  19  the  United  States  steamer  MePherson  towed  the  boats  and 
party  selected  for  the  work  from  Chattanooga  to  Matthew  Shoals.  It 
was  found  that  the  water  had  risen  and  was  too  high  for  work  in  chan- 
nel or  on  the  dams.  A  small  force  was  employed  in  calking  and  re- 
pairing boats,  and  65  overhanging  trees  were  cut  down  or  deadened. 
As  soon  as  the  water  falls  sufficiently  the  force  will  be  increased  and 
set  to  work  removing  part  of  the  main  dam  (No.  4),  extending  from 
the  right  bank  opposite  the  lo^wer  island,  in  order  to  distribute  the  fall. 
A  ringbolt  will  also  be  placed  in  the  end  of  dam  (No.  1)  at  head  of  the 
upper  island  to  assist  boats  in  passing  the  shoals. 

The  amount  expended,  including  outstanding  indebtedness,  during 
the  fiscal  year  ending  June  30,  1892,  was  $426.29.  The  funds  available 
($1,161)  will  be  expended  in  modifying  the  dams  at  Matthews  Shoals, 
and  in  clearing  the  channel  of  surface  obstructions.  The  Hiawassee 
River,  in  common  with  other  mountain  streams,  requires  that  the  chan- 
nel be  kept  clear  of  snags,  logs,  etc.,  brought  down  by  the  annual 
floods,  and  it  is  advisable  that  provision  be  made  for  such  work,  so  that 
the  advantages  resulting  from  previous  expenditures  be  maintained, 

Estimate  of  cost  of  improving  Hiawassee  River,  Tennessee $36, 500. 00 

Amomit  appropriated 36,500.00 

Amount  expended,  including  outstanding  indebtedness 35, 338. 78 

Money  statement 

July  1, 1891,  balance  unexpended $1,  ^SQ.  51 

June  30, 1892,  amount  ex2>ended  during  fiscal  year 94. 24 

July  1, 1892,  balance  unexpended 1, 492. 27 

July  1, 1892, outstanding  liabilities 331.05 

July  1, 1892,  balance  available 1,161.22 
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Hiawassee  River,  Tennessee,  from  July  1,  ISOl,  to  June  SO,  189a. 


Articles. 


COAl.. 

Sand. 
Grain 

Cattle 
Floor 
Pease 
Hay.. 


Tons. 


6,040 

5,068 

3,347 

3,000 

711 

857 

310 

251 


Articles. 


Gtiano 

Tan  bark... 

Shucka 

Lumber  — 

Brick 

Straw 

Cotton  Hvinl 
Eggs 


Tons. 


Articles. 


108  I 
175  J 
86  I 
84  ; 
71  ! 
51  i 
35  ' 
16 


Chickens 

Cotton 

Batter 

Cement 

Melons 

General  merchandise 


Tons. 


8 
6 
4 
2 
1 
897 


Kamber  of  passengers,  76. 
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BB3. 

IMPROVEMENT  OF  FRENCH  BROAD  RIVER,  TENNESSEE. 

Tlic  French  Broad  River — the  Tahkeeostee  or  Racing  Water  of 
Cherokees — is  one  of  the  largest  tributaries  of  the  Tennessee.  Tbia 
stream  has  its  source  in  North  Carolina  on  the  western  slope  of  tie 
Bhie  Ridge,  enters  the  Stat«  of  Tennessee  at  Paint  Rock,  and  altera 
course  of  1L*1  miles,  unites  with  the  Holston  River,  4^  niile^  above 
Knoxville,  thus  forming  the  Tennessee  River. 

An  appropriation  wa^s  made  by  the  State  of  Tennessee  ahoat  fifty, 
four  years  ago  for  the  purpose  of  imi)roving  the  rivers  of  the  section 
then  known  as  the  "  East  Tennessee  district,'-  and  the  improvement  of 
Seven  Island  Shoals,  of  the  French  Broad  River,  about  30  miles  below 
Danridge,  was  begun,  under  dire<'tion  of  romiuissioners  appointed  by 
that  Stiite.  The  State  of  Tennessee  also  built  some  dams  above  Dand- 
ridge,  but  these,  with  the  ex<*eption  of  a  few  repaired  by  the  United 
States  inl881,  have  been  removed  during  the  progress  of  the  work  un- 
der the  present  project. 

An  examination  was  made  of  the  French  Broad  in  Tennessee  nnd« 
autlimity  of  act  of  Congress,  July  11,  1870,  and  the  report  upon  it  is  t4) 
be  found  in  the  Rei>ort  of  the  Chief  of  Engineers  for  1871,  imge^^  49i  to 
AiH,  A  reexamination  in  Tennessee  wais  ordered  by  Congress  in  act 
of  March  3,  1875,  **  from  it^s  junction  with  the  Holston  at  Knoxville,  to 
Lead  vale,  Tenn."  The  estimate  made  in  1871  was  resubmitted  with 
the  n»iM>rt  of  1876. 

Below  Leadvale — mouth  of  the  Xolichucky  River — a  distance  of  90 
miles,  the  river  is  impeded  by  the  surface  obstructions  usually  Ibimd  in 
mountain  streams.  Thisstretch  of  river  is  exceptionally  beautiful,  broad, 
and  ailapted  to  navigation,  especially  below  Dandridge,  about  50  miles^ 
The  fall  being  only  about  1  foot  per  mile,  the  channel  can  be  easily  im- 
proved. From  the  junction  of  the  Nolichucky  River  to  the  Temiksee 
State  line,  31  miles,  the  French  Broad  is  not  susceptible  of  improvement 
excei)t  by  slackwater  navigation,  the  fall  being  7  feet  per  mile. 

The  pn\sent  project  of  improving  the  channel  from  mouth  of  river  to 
Leadvale,  about  90  miles,  consists  in  removing  surface  obstmctio&ft^ 
cutting  down  overhanging  trees,  and  building  wing  dams  where  neces- 
sary, so  as  to  permit  the  passage  of  boats  drawing  2A  feet  during  the 
ordinary  low- water  season.  Under  this  plan  operations  have  been  car- 
rii'd  on  at  the  most  serious  obstructions. 

The  following  appropriations  have  been  made  by  Congress  for  irnproT- 
ing  the  French  Broad  River  in  Tennessee,  viz: 

Act  of— 

June  14,1880 |10,000 

March  3,  l<s81 3.5*ltt 

Auj:u8t  2,  lf<H2 5,iXiO 

JiilvS,  IS^ 3,9)0 

An^nst5,  1SS6 : ^000 

Anijust  11,  1888 lO.flOO 

Scptomher  19,  18LM) 10,000 

Total : 48,000 

The  total  amount  expended  to  the  close  of  the  fiscal  year  ending  June 
30,  ISlUj  including  outstanding  indebtedness,  was  $41,301.11, 

This  expenditure  has  resulted  in  the  improvement  often  of  the  prin- 
cipal obstnu'tions  below  Dandridge  by  deepening  and  clearing  thecban- 
nel,  removing  tish  tra])S,  constructing  and  modifying  wing  dams,  and 
revetting  the  banks  where  necessary. 
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These  ten  obstructions,  with  their  distances  below  Dandfidge  and  the 
work  done  at  each,  is  given  in  the  Annual  Eeport  of  the  Chief  of  Engi- 
neers, 1891,  pages  2262, 2263. 

The  improvements  made  at  Seven  Islands  Shoals  during  1889  and 
1890  are  therein  reported  as  the  most  important  effected  on  the  French 
Broad  Biver  in  several  years,  and  have  resulted  in  making  .this  ob- 
struction navigable  for  steamers  at  stages  of  the  river  when  upstream 
navigation  was  heretofore  impracticable.  Gapt.  Newman,  of  the 
steamer  Lucille  Borden^  writes  that — 

The  work  at  Seven  Islands,  although  not  completed,  has  done  much  good.  Before 
any  work  was  done  here  by  the  United  States  it  nsually  took  a  boat  from  one-half  to 
one  and  a  half  days  to  go  through^  where  now  we  can  go  through  in  forty-five  min- 
utes. 

At  Bryant  Shoal  the  modification  and  enlargement  of  the  old  wing 
dam  and  the  removal  of  bowlders  from  the  channel  has  greatly  im- 
proved navigation. 

Great  benefit  has  resulted  fi'om  the  improvements  made  at  Jumping 
Moses  Shoal,  near  mouth  of  the  river,  its  dangerous  condition  having 
be^n  greatly  modified. 

During  the  present  fiscal  year  operations  were  carried  on  only  at 
Bryant  Shoals  in  July  and  August,  and  Hanging  liock  Shoals  from 
August  to  November  5,  under  the  elhcient  local  charge  of  Mr.  R.  R. 
Thacher,  superintendent.  Bryant  Shoals  are  aboutl5  mSes  below  Dand- 
ridge,  or  35  miles  from  mouth  of  river.  As  early  as  1840  dams  were 
built  with  a  view  to  lessening  the  obstraction;  the  old  dams  were  built 
up  and  strengthened  in  1881  by  using  the  loose  rock  found  in  the  river. 
Subsequently  a  large  bar  of  river  rock  and  gravel  formed  at  the  foot  of 
the  shoals,  dividing  the  channel  into  two  chutes,  one  going  around  the 
bar  to  the  north  and  the  other  to  the  south.  These  chutes  ran  across 
the  main  current,  rendering  the  channel  very  dangerous  and  almost 
impassable  at  the  foot  of  the  shoals.  At  the  mouth  of  Pigeon  River 
another  large  gravel  bar  shut  off  all  navigation  during  low  water.  To 
dijuiuish  these  obstacles  the  bar  at  the  foot  of  the  shoals  was  excava- 
ted and  two  dams  constructed,  running  out  from  the  north  bank  260 
feet  and  182  feet  long,  respectively;  the  old  dam  extending  from  the 
foot  of  McCroskey  Island  was  straightened  and  made  parallel  to  the 
main  current,  then  lengthenetl  50  feet  to  hold  the  water  upon  the  shoal. 
Across  the  island  chute,  about  500  feet  below  the  mouth  of  the  Pigeon 
River,  a  cutoff*  dam  was  built,  306  feet  long,  submerging  the  bar  com- 
pkiined  of,  through  which  the  current  will  soon  cut  a  good  chute  suffi- 
cient for  the  passage  of  boats. 

At  Hanging  Rock  Shoals,  3  miles  below  Bryant  Shoals,  work  was 
begun  in  August.  The  channel  was  changed  from  the  north  to  the 
south  side  of  Brabson  Island.  The  new  channel  was  cleared  of  snags, 
drift,  etc.,  and  some  rock  excavation  was  also  necessary.  This  rock 
was  placed  in  the  dams,  together  with  that  taken  from  part  of  aa  old 
fish- trap  dam  removed. 

Eight  dams  were  built — a  retaining  dam  at  foot  of  island  598  feet 
long,  with  two  spurs  jetting  towards  the  new  channel  206  feet  and  144 
feet  long,  respectively,  to  divide  the  fall  and  guai'd  against  the  forma- 
tion of  a  bar  near  the  foot  of  the  main  dam.  The  north  part,  200  feet 
long,  of  the  old  fish-trap  dam  on  the  south  bank  of  the  island  was  util- 
ized and  185  feet  of  dam  added  in  the  direction  of  the  new  channel. 
Two  dams  were  built  out  from  the  south  shore  of  Brabson  Island  185 
feet  and  189  feet  long,  respectively.  The  two  dams  a<5ross  the  head  of 
the  chute,  closing  the  old  channel,  aie  GL9  and  368  feet  long,  i*espect- 
ivejy.    The  old  channel  was  left  open  as  long  a^s  possible,  and  no  deten- 


The  ainount  expended  duriii<^  tin*  fisc^al  year  ending  June  30, 1^ 
imluding  outstanding  indebtedness,  was  §8,1-9.70. 

The  ini])roveinent  of  the  French  Broad  River,  Tennessee,  is  of  v 
im})ortance  to  the  inhabitiints  along  its  banks,  not  only  by  reason 
it«  increasing  commerce,  but  beennse  of  its  being  constantly  used  ;i 
highway  for  travel  by  the  people  themselves,  as  is  clearly  shown 
the  number  of  passengers  reported  as  carried  by  the  small  steam 
plying  this  stream. 

The  completion  of  the  existing  project  of  improvement  will  op« 
river  highway  for  the  transportation  of  the  mineral  wealth  of  1 
mountains,  and  will  materially  aid  in  the  development  of  the  mines 
its  locality.  Marble,  sand,  logs,  lumber,  forage,  grain,  live  stock,  wo 
and  general  merchandise  make  up  the  commerce  of  this  stream. 

Estimate  of  cost  of  improving  Freuch  Broad  Kiver,  Tennessee,  from  month 

lo  Le:ulvule $150,  (W 

Amount  ajipropriated 4^,1X0 

Amount  exi)ended,  inclading  ontstanding  indebtedness « ilj96i 

Money  statement. 

July  1, 1S91,  hnlanre  nnexpended $8,14.\ 

Junt*  3<>,  18J*2,  araonnt  expended  during  fiseal  year 7,5fi6. 

.Inly  1,  18J)2,  balance  nni^xpended 189. 

Jnly  1,  liSif2f  outstanding  liabilities 113. 

July.  1,  1892,  balane©  available 15. 

Amount  appropriated  by  act  approved  July  13, 1892* 15, 00). 

Amount  available  for  fiscal  year  ending  June  30,  1893 15,015. 

Amount  (estimated)  required  for  completion  of  existin^j  project 88,000. 

Amount  thatran  be  profitably  expended  in  tiscal  year  ending  June  30, 1894    30,000. 
i>ubniitt«Hl  in  rompliance  witb  requiremeut^  of  sections  2  of  river  and 
harbor  acts  of  IbGO  and  1867. 
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COMMKRCIAL  STATISllCS. 


French  Broad  Biver,  Tennessee,  from  July  1,  1891,  to  June  SO,  1898. 


Articles. 

Tons. 

Articles. 

Tons. 

Articles. 

Tons. 

Sand 

18,120 
6.784 
4,637 
3,888 

Building  materlAl 

Hftv... 

1,410 
555 
450 
272 

Hogs 

200 

Grain  and  produce 

Tiumb^r  -.  ^ 

Fertilizers 

113 

Flour , 

LiOgs 

Wood 

44 

Mju-ble 

Qeneral  merchandise . . . 

7,841 

Kumber  of  puaengen. 

7,200. 

> 

B  B  4. 

IMPROVEMENT  OF  CLINCH  RIVER,  TENNESSEE. 

Th^GlinchBiver  rises  in  the  Gamberland  Mountains,  iu  southwestern 
Virginia,  and  flows  in  a  southwesterly  direction,  generally  parallel  to 
the  Holston  Eiver,  and  empties  into  the  Tennessee  River  at  Kingston, 
Tenn.,  104  miles  above  Chattanooga. 

Between  1830  and  1845  work  was  done  by  the  State  of  Tennessee,  but 
it  resulted  in  little  or  no  advantage  to  navigation.  The  country  drained 
by  this  river — about  1,436  square  miles — ^is  mountainous  ^d  has  very 
meager  transportation  facilities  other  than  are  afforded  by  the  Clinch 
Eiver  during  rain  tides. 

Under  authority  of  act  of  Congress  approved  March  3,  1875,  exami- 
nation of  the  river  was  made  both  in  Virginia  and  Tennessee.  (See 
Report  of  Chief  of  Engineers,  1876,  pages  730  to  747^  An  examination 
of  the  Clinch  River  from  Nashs  Ford,  Virginia,  to  Haynes  or  Walkers 
Ferry,  Tennessee,  a  distance  of  about  161  miles,  was  made  in  1880.  (See 
Report  of  Chief  of  Engineers,  1881,  pages  1864  to  1867.)  The  obstruc- 
tions in  the  channel  were  found  to  be  rock  reefs,  sand  and  gravel  bars, 
snags,  and  overhanging  trees. 

The  examination  made  in  1876  form  the  basis  of  the  present  project 
of  improvement,  which  consists  in  removing  ledges,  rock  points,  gravel 
bars,  bowlders,  snags,  and  overhanging  trees,  the  obstructions  common 
to  all  mountain  streams  tributary  to  the  Tennessee  River,  building  rip- 
rap dams  so  as  to  obtain  at  ordinary  low  wator  a  channel  depth  of  2  feet 
from  the  mouth  of  the  river  to  Clinton,  about  70  miles,  and  1 J  feet  from 
Clinton  to  Haynes  or  Walkers  Ferry,  about  76  miles.  Above  Walkers 
Ferry  up  to  the  Tennessee  State  line,  85  miles,  the  only  improvement 
advisable  is  to  reduce  the  ledges  and  remove  loose  rock,  etc.,  sufficiently 
to  assist  flatboat  navigation  during  ^'  rain  tides." 

The  following  appropriations  have  been  made  for  this  improvement: 

Act  of— 

June  14. 1880 $10,000 

March  S,  1881 3,000 

Aaguftt  2,1882 3,000 

Julys,  1884... 5,000 

Augusts,  1886 5,000 

August  11,  1888 5,000 

September.  19,  1890 4,000 

Total • 35,000 

* 
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The  total  amount  expended  to  the  close  of  the  fiscal  year  ending  June 
30,  1891,  including  outstanding  indebtedness,  was  $31,904.09,  and  as 
stated  in  the  last  Annual  Report  of  the  Chief  of  Engineers,  page  2265- 

The  rednlta  of  the  work  done  in  previous  years  are  tbat  the  reefd  have  been  n- 
dui-ed,  many  snags  and  overiiaugiug  trees  removed,  and  several  strong,  heavy  \f  in^ 
and  longitudinal  dams  built,  thuH  Beciiring  a  passable  channel  at  stages  of  the  water 
2  or  3  feet  lower  than  before  tbo  improvement  was  be^in.  Special  adTantat^ea 
are  gained  at  Blacks  Shoals  and  Bletcher  Shoals.  The  improvements  have  gifeQ 
very  general  satisfaction  to  the  river  men,  and  the  work  done  is  practically  p«rm&- 
ueut.  Aiso^  at  Cloud  Shoals  seven  dams  have  been  built,  and  a  heavy  dam  at  Hibb 
Shoals,  which,  with  the  rock  excavation  in  channel,  h^ve  materially  lessened  the 
dangers  to  navigation.  Above  Haynes  improvements  have  been  made  at  Uonteis 
Shoals,  Sycamore  Shoals,  and  Uopsbn  Shoals. 

At  Llewellyn  Shoals  an  instrumental  examination  was  made,  some 
channel  work  done,  two  island  dams  and  two  wing  dams  finish^,  asd 
the  third  wing  dam  begun. 

During  the  present  fiscal  year  operations  were  confined  to  channel 
excavation  and  building  dams  at  Llewellyn  Shoals  and  at  Youngs  Is- 
land Shoals. 

Tliese  obstructions  are  described  in  the  last  Annual  Beport  of  the 
Chief  of  Engineers,  pages  2265,  22(>6,  as  follows : 

Llewellyn  Shoals  sure  3  miles  above  Clinton  by  land  and  10  miles  by  river.  The 
shikal  hiui  a  length  of  1|  milen,  and  the  fall,  8.6  feet,  is  nearly  nnifonu.  The  vidUi 
of  the  river  at  this  shoal  is  much  greater  than  the  average,  being  from  500  to GilO 
feet.  The  bed  is  composed  of  ridges  of  stratitted  rock  with  gravel  and  small  l)owl- 
ders  between.  On  account  of  the  wide  channel  and  rapid  current  the  water  np«n 
this  shoal  is  but  12  to  18  inches  in  low  stages,  and  the  rough  bottom  renders  it  a 
very  dithcult  obstruction. 

Youngs  Island  slioal,  at  foot  of  £Iagle  Bend,  1  mile  above  Clinton,  is  an  obstructiou 
reported  as  very  objectionable  to  logging  interests. 

At  Youngs  Island  the  objection  appears  to  have  been  the  existence 
of  a  chute  on  each  side  of  the  island,  obstructed  by  fish-ti-ap  dams  and 
sand  bars.  The  improvements  completed  at  Llewellyn  Shoals  consist 
of  reducing  projecting  rocky  points,  removing  snags,  sand,  and  gravel 
from  the  channel,  completing  the  wing  dams  begun  last  year,  and  ooo- 
structing  a  dam,  190  feet  long,  about  324  feet  below  Moores  Ferry  or 
Ford. 

Safe  navigation  at  these  shoals  is  now  reported  possible  at  a  stai^e 
of  water  from  1  to  1^  feet  lower  than  before  the  last  season's  work  was 
begun. 

At  Youngs  Island  the  fish-trap  dam  was  taken  from  the  chute  sontb 
of  the  island,  but  sufiitient  funds  were  not -available  for  the  completloD 
of  the  dam  necessary  to  confine  the  water  more  closely  to  one  channel 
for  the  tioating  of  logs  to  the  mills  below  the  island. 

The  following  wcuk  was  done  during  July,  August,  and  Septemher 
at  the  pf^iuts  above  named: 

Km'k  excavation cubic  yards..  544 

Sanil  ami  gravel i do 4 

i^uarry  stripped - do —   92 

Stone  quarric«l do 2/7 

Stone  put  in  dams do 875 

JSnairs  rtMin)ve<l number..    10 

Overhanging  trees  cut  down do 3 

The  amount  exi)eiuled  during  the  fiscal  year,  including  outstanding 
indebtedness,  was  $3,472.99. 

Having  reference  to  navigation  and  commerce  upon  the  Lower  Clinch 
Biver,  the  last  annual  report  states  that — 

The  section  of  river  below  Clinton,  a  distance  of  abont  70  miles,  is  practicable  for 
Steamboat  navigation  during  the  higher  stages  of  the  river^  and  to  increase  the  lengtJi 
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of  the  8e:i8on  of  navigation  the  present  project  contemplai^tliccoiiHtrnction  4)f  win^ 
clams  and  otlier  chaiuiel  work  at  the  most  troublesome  obMtriictions.  The  priucipul 
navigation  at  present  consists  of  logs  and  zinc  ore ;  immense  tracts  of  uncut  timber 
still  remain  in  the  country  adjacent  to  this  stream,  and  will  for  a  long  time  to  come 
require  its  channel  as  a  means  of  transportation.  The  products  of  the  zinc  mines 
are  still  brought  down  in  ilatboats  to  the  reducing  works  at  Clinton.  These  ore 
deposits  are  reported  as  being  very  extensive  and  practically  dependent  upon  the 
the  river  for  transportation. 

Estimate  for  improving  Clinch  River,  Tennessee,  as  modified  in  1885 $50, 000. 00 

Amonnt  appropriated ....^ 35, 000. 00 

Amount  expended,  inclnding  outstanding  indebtedness 34, 962. 29 

Money  statement. 

July  1, 1891, balance  unexpended $3,510.70 

June  30, 1892,  amount  expended  during  fiscal  year 3,  ^^99. 15  - 

July  1, 1892,  balance  unexpended 111.55 

July  1,  1892,  outstanding  liabilitiea 73.84 

July  ly  1892,  balance  available 37.71 

Amount  appropriated  by  act  approved  July  13,  1892 .  4, 000. 00 

Amount  available  for  fiscal  year  ending  June  30^  1893 4, 037. 71 

(Amount  (estimated)  required  for  completion  of  existing  project 11, 000. 00 
Amountthatcan.be  profitably  expendedin  fiscal  year  ending  Juue^,  1894    11, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 


* 


COMMERCIAL  STATISTICS. 

Clinch  Bivm;  Tennessee,  from  July  i,  1891,  to  June  SO,  189fS. 

Tona. 
Logs , 12,500 


B  B  5. 

IMPROVEMENT  OP  CUMBERLAND  RIVER,  TENNESSEE  AND  KENTUCKY. 

The  Cumberland  River  rises  in  eastern  Kentucky,  on  the  western 
slope  of  the  Gnmberland  Mountains,  flows  in  a  tortuous  course  of  about 
688  miles  through  eastern  Kentucky,  middle  Tennessee,  and  western 
Kentucky,  and  discharges  into  the  Ohio  River  near  Smithland,  Ky. 
From  Point  Buniside,  Ky. — the  head  of  steamboat  navigation — to 
Smithland,  Ky.^  is  205  miles  on  an  air  line,  while  by  the  way  of  the 
Cumberland  River  the  distance  is  5X8  miles  j  203  miles  being  in  the 
State  of  Kentucky  and  315  miles  in  the  State  of  Tennessee. 

Prom  1830  to  1840  the  legislatures  of  Tennessee  and  Kentucky  made 
several  appropriations  for  the  improvement  of  the  navigation  of  the 
Cumberland  River,  but  little  benefit  to  the  general  condition  of  the 
river  seems  to  have  been  accomplished.  ^  The  Gnmberland  Navigation 
Company  was  incorporated  by  the  State  of  Tennessee  in  1846  tbr  im- 
proving the  "  navigation  of  the  Cumberland  River  below  the  town  of 
Nashville  by  means  of  a  system  of  locks  and  dams,  but  nothing  tangi- 
ble was  done  to  carry  out  the  proposed  improvement. 
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Confess  approiiriaV^l  $155,000  for  improving  the  river  by 

Acts  of— 

July  17.  IKVJ 130,000 

June  2S.  1S;U 30,000 

July  7.  IKiti 20,000 

March  3.  I>s37 5o,(XiU 

Jii]y7,1838 20,«X1 

Total 155,000 

Tliis  amount  was  exx)eiided  in  carrying  out  the  project  authorized  by 
act  of  Congress  and  based  on  the  suney  of  Capt.  Howard  Stanbnry. 

From  18,'i8  to  1871  no  appropriations  were  made  by  Congress  for 
improving  the  Cumberland  River. 

By  act  of  July  11, 1870,  Congress  authorized  an  examination  and  sur- 
vey of  the  Cninberland  River.  In  Reports  of  the  Chief  of  Engineers, 
18n,  pages  4G8  to  485,  and  1872,  pages  463  to  472,  may  be  found  the 
reports  of  Maj.  Go<lfrey  Weitzel,  Corps  of  Engineers,  XJ.  8.  Army,  giv- 
ing description  of  the  Cumberland  River  from  tlie  Great  Falls  of  ttie 
Cumbexland  to  the  mouth  of  the  river  at  Smithland,  Ky.  This  survey 
furnished  the  basis  of  the  project  under  which  the  work  below  Nash 
ville  has  been  done,  the  original  estimates  having  been  increased  in 
18S4  and  1H88.  From  Nashville  to  Smith  Shoals  the  work  was  carried 
on  under  the  ]>i-oject  of  1871  until  1887.  A  survey  of  the  river  fioni the 
head  of  Siiiitli  Shoals  to  Nashville  was  made  in  1882  and  1883.  (See 
RciK)rt  of  the  Chief  of  Engineers,  1884,  pages  1663  to  1675.)  On  this 
survey  is  based  the  present  project  of  improvement  l>y  locks  and  dams  of 
the  Cunibei  land  River  above  Nashville.  A  sui^vey  of  Smith  Shoalsmade 
in  1874  (see  R<»iK)rt  of  the  Chief  of  Engineers,  1875,  pages  795  to  800) 
is  the  basis  of  the  project  under  which  work  has  been  done  at  that  ob- 
stnution  from  1877  to  1S83.  A  survey  of  the  Fallsof  the  Cumberland 
River  was  made  in  1878.  (See  Report  of  the  Chief  of  Engineers  1879, 
l)agcs  1270  to  1282.)  An  examination  above  the  falls  was  made  in  1880. 
(See  ReiM)rt  of  tlie  Cliief  of  Engineers,  1881,  pages  1854  to  1859.) 

Under  provisions  of  act  of  August  11, 1888,  a  detailed  instnuneotal 
survey  was  made  of  the  "Lower  Cumberland  River  from  Nashville  to 
its  mouth,  to  asiertain  if  necessjirv to  establish  locks  and  dams.''  (See 
Rei>«>rt  of  the  Cliief  of  Engineers, *1800,  pages  2151  to  2161.) 

The  tif  ti^n  appropriations  made  by  Congress  from  1871  to  1890 amount 
to  $l,17r»,<MK)  and  are  itemized  under  the  heads  of  "below Nash viDe" 
and  '*  above  Nashville." 

The  obstructions  are  of  a  uniform  character,  consisting  of  rockledgfes, 
gravel  and  sand  bars,  bowlders,  snags,  overhanging  trees,  and  other 
surface  obstruetions. 

1.   BELOW  NASHVIM.B  (191  MILES). 

The  Cumberland  River  is  navigable  below  Nashville  for  all  steam- 
boats plying  on  it  for  six  months  in  each  year,  for  boats  not  drawing 
over  3  leet  from  six  to  eight  months,  and  for  l>oats  drawing  16  inches 
or  less  for  the  whole  year.  In  seasons  of  unusually  low  water  the 
mouth  of  the  river,  at  Smithland,  Ky.,  is  seriously  obstructed  by  the 
formation  of  sand  bars.  Up  to  this  time  the  work  below  Nashville  hiw 
been  carried  on  under  the  project  of  1872,  which,  to  quote  from  the 
original  rep<u*t,  is — 

To  exrftvat*^  the  bars  and  rork  lo(l<jes  to  get  an  additional  depth  of  water,  tocon- 
tract  the  water  ways  iu  places  tu  get  the  requiBite  depth,  to  remove  snags  sutd 
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1»owldor8  from  the  main  channel,  and  to  restrain  tributary  streams  in  well-deter- 
mined channels  at  their  junction  with  the  river. 

The  Board  of  Engineer  Officers  (see  Chief  of  Engineer's  Eejwrt,  1888, 
pages  1626  to  1632)  recommended  the  construction  of  a  dike  near  Smith- 
land,  Ky.,  At  an  estimated  cost  of  $129,600,  so  as  to  increase  the  depth 
of  water  op  the  shoals  at  the  junction  of  the  Cumberland  River  with 
the  Ohio  River.  The  river  and  harbor  act  approved  September  19, 
1890,  provides  that  $30,000  of  the  appropriation  for  improving  the 
Cumberland  River  below  l^ashville  shall  be  expended  in  improving  the 
mouth  of  the  river,  thus  modifying  the  present  project. 

The  following  appropriations  have  been  made  for  this  section  of  the 
river: 


Act  of— 

August  2,  1882 $15,000 

July  5, 1884 7,500 

August  5,1886 12,500 

August  11,1888 10,000 

September  19, 1890 40,000 

Total 305,000 


Act  of— 

March  3, 1871 $30,000 

June  10,1872 20,000 

March  3, 1873 25,000 

March  3, 1875 25,000 

June  18, 1878 45,000 

March  8, 1879 40,000 

June  14,  1880 20,000 

March  3, 1881 15,000 

The  amount  expended  to  June  30, 1891,  including  outstanding  indebt- 
edness, but  not  including  the  amount  covered  by  existing  contracts, 
was  $267,257.10,  which  expenditure  resulted  in  lengthening  the  season 
of  navigation  by  giving  an  increased  depth  at  low  water,  combined  with 
greater  security  in  the  passage  of  the  worst  obstructions,  improve- 
ments more  or  less  complete  being  effected  in  the  general  river  at  Har- 
peth  Shoals,  Palmyra  Bar,  Elk  Creek  Shoals,  Dover  Island,  Gatlin 
Shoals,  Race  Track  Shoals,  Shelley  Island,  Ingram  Shoals,  Big  Eddy 
Shoals,  etc.  Rebuilt  and  refitted  United  States  snag  boat  Weitzel  for 
snagging,  etc.,  in  Cumberland  River.  Contract  was  entered  into  March 
12, 1891,  with  Frederick  Hartweg  of  Cincinnati,  Ohio,  for  the  construc- 
tion of  a  portion  of  the  dike  near  Smithland,  Ky. 

During  the  present  fiscal  year,  on  July  17,  the  snag  boat  Weitzel  was 
transferred  from  work  above  Nashville  to  work  in  the  channel  below 
Kashville,  and  was  thus  employed  until  December,  1891,  removing  ob- 
structions at  more  than  100  different  places  in  the  channel  between 
Nashville  and  luka,  a  distance  of  about  167  miles,  including  certain  work 
at  Harpeth  Shoals  and  Shelley  Island  esi)ecially  advantageous  to  nav- 
igation.   The  work  done  consisted  of^ — 

'  Snags  andsuDken  logs  removed number..  1,210 

Rock  reuioved cubic  yards . .        61 

Sand  and  gravel  removed do 1, 050 

Wreckage^  sunken  barge  near  Eddy  vUle tons . .        15 

Overhanging  tree*  cut  or  deadened number. .  1, 139 

Old  hull  of  sunken  steamer  removed  at  Lower  Nashvillo.  Island. 

During  October  the  old  spur  dams  at  mouth  of  river  and  built  out 
from  Cumberland  Island  were  shortened  so  as  to  increase  the  width  of 
channel;  300  feet  of  the  upper  dam  and  215  feet  of  the  lower  dam,  con- 
sisting of  old  piling,  rock,  sand,  etc.,  were  removed;  of  the  685  cubic 
yards  of  rock  taken  out,  105  cubic  yards  were  used  for  riprapping  the 
shore  of  the  island  in  the  vicinity.  In  August  and  September,  twenty- 
one  (21)  buoys  or  floats  were  placed  on  several  dam.s  in  the  channel  to 
mark  their  location  during  high  water;  the  buoys  were  distributed  as 
follows:  at  Dover  Shoals  (7),  at  Gatlin  Shoals  (5),  at  Elk  Creek  Shoals 
(1),  at  Kace  Track  Shoals  (3),  and  at  Little  liiver  Shoals  (5).    At  the 
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mouth  f)f  river,  th«*  work  of  dike  eonstrnetion  and  shore  protection  at 
rtMit  ofdikewas  carried  on  nnder  contract  with  Mr.  I^^ederick  Hartwe^, 
of  Cincinnati,  Ohio,  during  the  mouths  of  August,  Septemher,  Noveni. 
ber,  and  December,  18*J1,  and  February  and  April,  1892.  The  following 
work  was  done  during  thone  months: 

Piles  arivon number..  1,081.00 

Stono  y»lac«<l  in  dike cubic  yards..  8,826.6i 

StoiH'  placed  s^  shore  protection do —  1,218.81 

Brush  plared  in  dike oords..  1,€38.^ 

Only  two  days'  work  was  done  in  February  and  one  day  in  April;  all 
work  under  the  contract  was  practically  suspended  on  December  30, 
1891,  by  reason  of  the  long  continued  high  water. 

The  time  for  the  completion  of  work  under  tlie  contract  of  Mr.  F.  Hart- 
weg  was  December  31, 1891,  but  on  December  14,  for  the  reason  above 
stated,  the  Chief  of  Engineers  approved  of  the  extension  of  the  time  for 
nine  (9)  months,  to  October  1,  1892.  The  price  for  e^itch  class  of  work 
under  this  contract  is  as  follows : 

Pili's  in  phice each..  $2.00 

TimWr  in  place per  1,000  feet  B.  M..  22.ii0 

St<»n«*  pl:i<*t»d  in  dike  or  as  shore  protection per  cubic  yard..     M 

BniHli  placed  in  dike  or  as  shore  protection  .  ..* per  cord..     .79 

Bi»lt«  in  place per  pound..     .04J 

The  total  amount  expended  during  the  fiscal  year,  including  outstand- 
ing indcbte<lne.^s,  but  not  including  the  amount  pledged  by  existing 
C4)ntract,  was  $21,435.f»9:  For  general  improvement,  $7,413.80;  for  **at 
mouth  of  river,"  $14,021.89. 

The  Cumberland  River  is  one  of  the  principal  tiibutaries  of  the  JhV 
sissipi)i  system  and  supplies  in  many  cases,  both  above  and  below  Nash- 
ville, tlie  only  means  of  transit  between  the  towns  and  villages  lying 
along  its  course.  The  commerce  of  the  Lower  Cumberland  consist* 
principally  of  grain,  tobacco,  logs,  lumber,  wood,  general  merchandiiie, 
and  passengers. 

The  project  for  the  radical  improvement  of  the  Cumberland  Biver  be- 
low Nasliville,  based  on  the  survey  of  1889  above  referred  to,  provides 
for  the  construction  of  seven  (7)  locks  and  fixed  dams  between  lock  No. 
1  of  the  upper  series  and  Big  Eddy  Shoals,  144i  miles,  each  lock  to  be 
of  the  same  dimensions  as  tho.sc  above  Nashville,  that  is,  the  lock 
chamber  to  be  2S0  feet  long  and  52  feet  wide,  the  lifts  of  the  proposed 
locks  varying  from  8^  to  11 J  feet,  aggregating  a  lift  of  nearly  70  feet 
Certain  channel  work  is  provided  for  in  the  project  between  Big  Eddy 
Shoals  and  mouth  of  the  river.  The  improvement  '<at  mouth  of  the 
river''  between  Smithland  an<i  the  deep  waters  of  the  Ohio  is  abo  em- 
braced in  this  proji^ct  at  a  total  estimated  cost  of  $2,000,000,  of  which 
5sl,"KMW)0  were  added  in  1888  to  the  estimates  previously  submitted. 
Shouhl  this  project  for  the  canalization  of  the  lower  Cumberland  be 
adojUcd,  the  balance  of  the  estimate,  $1,850,000,  will  then  be  added, 
subject  to  the  prior  approval  of  the  Chief  of  Engineers,  llie  first  lock 
of  tlie  ])roposcd  system,  having  a  lift  of  about  11^  feet.,  will  probably  be 
located  about  37  miles  below  Nashville,  at  Reids  Reef,  near  the  foot  of 
JIarpcth  Shoals,  one  of  the  worst  obstructions  below  Nashville,  the 
^records  sliowing  that  work  has  been  carried  on  at  tills  obstruction  at 
various  tinus  since  1S70,  and  it  is  still  a  formidable  obstacle  to  naviga- 
tion, but  its  ninch  ncedt'd  radical  ini]>rovement  would  be  eflfected  by  the 
construction  of  the  lock  and  dam  its  projected. 
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The  balance  of  the  estimate  for  work  under  the  existing  project,  as 
modified,  is  $193,000,  which  can  be  profitably  expended  under  the 
project,  as  follows: 

For  dike  and  baak  protection  at  mouth  of  river  balance  of  estimate  (Report 

Chief  of  Engineers,  1888,  page  1631) $99,600 

For  protecting  bank  of  Cumberland  Island  (Report  Chief  of  Engineers  1889, 

page  1839) 20,400 

For  removing  surface  obstructions^   channel  excavation,   construction  of 

wing  dams,  etc '. 73,000 

■        ■ 
Total 193,000 

_ 

The  original  esthnate  of  cost  of  improving  Cumberland  River  below 

NashviUe,  as  modified,  in  1884 and  1888 498,000.00 

Amount  appropriated 305, 000. 00 

Amonnt  expended,  including  outstanding  indebtedness  and  amount 
covered  by  contract 293,065.61 

Money  statement 

July  1, 1891,  balance  unexpended $38^740.99 

June  90, 1892,  amount  expended  during  fiscal  year 21, 278. 83 

July  1,  1892,  balance  unexpended 17,462.16 

July  1,  1892,  outstanding  liabilities '. .       $156. 86 

July  1, 1892,  amount  covered  by  uncompleted  contracts 5, 370. 91 

5, 527. 77 

July  1,  1892,  balance  available ' 11,934.39 

Amount  appropriated  by  act  approved  J uly  13,  1892 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 51, 934. 39 

{Amount  (estimated)  required  for  completion  of  existing  project 153, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894,  153, 000. 00 
Submitted  in  com])linnce  with  requirements  or  section^  2  of  river  and 
harbor  acts  of  1866  and  1867. 

2.  ABOYE  NASHVILLE  (497  >nLES),  FROM  NASHVILLE  TO  CUMBER- 
LAND FORD. 

The  Cumberland  River  is  navigable  from  Nashville  to  Point  Bum.<*ide, 
Ky.,  327  miles,  for  steamboats  drawing  not  more  than  3  feet,  from  four 
to  six  months  of  each  year,  and  for  boats  of  greater  draft  from  two  to 
three  months. 

From  Nashville  to  mouth  of  Caney  Fork  River  (Carthage,  116  miles), 
the  river  is  navigable  for  steamboat>8  of  2i  feet  draft,  from  six  to  eight 
months,  and  for  those  of  greater  draft  four  or  five  months.  Steamboats 
of  light  draft  can  ascend  to  Burksville,  236  miles  above  Nashville,  for 
from  five  to  seven  months,  and  larger  boats  foui*  or  five  mouths. 

The  obstructions  in  the  river  above  Nashville  are  of  the  same  general 
character  throughout,  consisting  of  ledges,  gravel  and  sand  bars, 
bowlders,  snags,  overhanffiug  trees,  and  rapid  currents:  and  of  mill 
dams  in  the  section  of  the  river  above  the  mouth  of  Jellico  Creek. 
About  60  miles  above  Burnsidc,  Ky.,  are  the  Great  Falls  of  the  Cum- 
berland, a  vast  barrier  to  navigation,  the  difterence  of  level  between 
crest  and  foot  of  the  main  fall  alone  being  about  54  feet.  Smith  Shoals, 
10  miles  above  Burnside,  Ky.,  having  a  fall  of  55  feet  in  8J  miles,  form 
the  most  serious  obstacle  to  navigation  below  the  Great  Tails. 
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The  a]>proi)riatioD8  iiuule  byCongi-ess  for  imimmng  the  Cumberland 
Kiver  above  Nashville,  under  the  original  iirojects,  were  divided  by 
years  aud  geographical  sections  as  follows: 


Geo)^Hphical  divUioD. 


Acts  of— 


Anp.  14,  June  IB, :  Mar.  3, 


lh76. 


1878. 


10.  ono 
25,  l>00 


8.<MX) 
30.000 


1.  Na««!iviUe  to  K«'ntuckv 

lino   : '.-I  $15,000     |20,000 

2.  K(ii(a<*ky  Line  tu  Smith 

Sh^Ml.^ 

3.  Smith  Shoaln 

4.  Siiiith  Sliojtlt  to  Falls  of 

Cuiulxrlaml 

5.  AImjvc  th«'  uiuiith  of  Jel- 

li«  i».  Ky 

6.  Nftf'livilW'  Ut  Smith  Shoals 

7.  Na.Hliville     to     htatl    of 

Smith  Shoals 


2.000  !      2,000 


Total. 


1879. 


tl3,000 

8.000 
15,000 


June  14, 

1880. 


Kar.  3, 
1881. 


»&,000 

10,000 
20,000 


$15,000 

15.000 
10,000 


10,000 


Anp.  2, 
1882. 


Jnly  5, 

1884. 


$15,000 


5,000 
30,000 


I 


$50,000 


Total 


49. 0» 
115.000 

iOOO 

15, 0« 
30,  (M) 

50,000 


52,000  :    60,000 


39,000  j    45,000  j    60,000  {    60,000  |    50,000  j  3<6,000 

I 


These  appropriations,  aggregating  the  sum  of  $346,000,  have  been  ex- 
pended ill  the  several  sections  as  designated,  excepting  the  Bum  of 
S5,(KK)  originally  appropriated  by  act  of  August  2,  1882,  for  the  section 
*' above  the  mouth  oi^  Jellico,  Kentucky,"  but  which  was  made  available 
by  act  September  19, 181K),  for  expenditure,  and  *^  to  be  applied  to  the  re- 
moval of  snags  and  sand  bars  in  the  said  Cumberland  River  above  '^n&h 
ville,  Tenn.,"  and  which  has  been  so  expended.  (Sec.  3,  Cumberland 
liiver  above  mouth  of  the  Jellico,  Kentucky.) 

The  disbursements  incident  to  the  works  above  Nashville  under  the 
above-named  appropriations  were  from  March,  1877,  to  December,  1887, 
and  the  work  done  consisted  of  clearing  the  channel  of  snags  and  other 
siu-face  obstructions,  in  deepening  the  channel  over  the  worst  shoals  by 
excavation,  and  the  construction  of  wing  dams,  and  has  re^sulted  in  ob- 
taining an  increased  depth  at  several  of  the  principal  obstructions,  and 
thus  sccnring  each  year  a  longer  and  safer  i)eriod  of  navigation. 

The  instrumental  surveys  of  1882  and  1883  (see  Eeport  of  Chief  of 
Engineers,  1884,  page  1063  et  seq.)  furnish  the  basis  of  the  present  pro- 
ject lor  the  radical  improvement  of  the  Cumberland  Eiver, 

FROM  NASHVILLE  TO  THE  HEAD  OF  SMITH  SHOALS. 

This  project  provides  for  the  construction  of  twenty -three  locks  and 
dams  between  N{ishville  and  Burnside,  Ky.,  and  of  seven  locks  and  two 
dams  at  Smith  Shoals,  using  the  river  itself  as  a  canal,  one  dam  at  Mill 
Shoals  and  the  other  at  or  near  Shadowen  Shoals,  at  an  estimated  cost 
of  $4,077,922. 

The  act  of  July  5,  1884,  appropriated  $50,000  and  provided  that  the 
"  improvement  sliall  be  made  according  to  therecommendationsof  Maj. 
W.  R.  King,  engineer  in  charge,  contained  in  the  letter  of  the  Secretary 
of  War  March  iri,  1884,  Senate  Executive  Document  No.  129,  first  ses- 
sion, Forty-eiglith  Congress." 

It  is  provided  in  said  executive  document  that  the  dimensions  of  the 
seven  locksat  Smith  Shoals  are  to  be  "  55  feet  by  140  feet  in  the  chamber," 
and  thetwerity-tive  locks  between  Nashville  and  Burnside,  Ky.,  "should 
be  about  00  feet  wide,  and  250  feet  between  mit^r  sills,  though  perhaps 
smaller  dimensions  would  answer  the  purpose." 

The  act  of  August  5, 1886,  specifically  provided  for  this  work  of  caji- 
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alizution  "  with  a  view  to  secure  in  the  eliannel  a  depth  of  4  feet,  com- 
mencing with  the  lock  at  or  near  the  lower  island  at  Nashville." 
The  Board  of  Engineer  OflBcers  constituted  to  examine  and  report  upon 
the  plan  and  estimate  for  this  lock  (No.  1)  recommended  a  lock  of  the 
following  dimensions:  280  feet  long,  62  feet  wide,  from  10  to  12  feet  lift, 
with  4  feet  of  water  on  lower  and  5  feet  on  upper  miter  sill.  This  rec- 
ommendation was  approved  by  the  Chief  of  Engineers  and  the  Secre- 
tary of  War.    (See  Eeport  Chief  of  Engineers,  1888,  page  1622  et  seq,) 

Tbe  plans  first  submitted  provided  for  a  lock  (No.  1),  fixed  dam,  and 
abutment  of  such  dam,  but  upon  further  consideration  by  a  Board  of 
Engineers  it  was  recomnaended  conditionally  and  approved  that  a  mov- 
able dam  be  constructed  instead  of  a  fixed  dam.  (See  Report  Chief  of 
Engineers,  1890,  page  2143  et  seq,)  This  Board,  in  a  subsequent  report 
dated  November  26,  1890  (6793-1890),  for  reasons  therdn  given,  with- 
drew its  former  suggestion  and  recommended  the  construction  of  a  fixed 
dam  as  originally  proposed. 

The  Board  of  Engineers  constituted  to  examine  and  report  upon  the 
plan  and  general  design  of  Lock  2  recommended  in  their  report  of  No- 
vember 25, 1890  (6727-1890),  a  lock  of  280  feet  available  length,  52  feet 
interior  width,  conforming  to  the  dimensions  prescribed  for  Lock  1,  but 
recommending  a  depth  of  6.J  feet  of  water  on  the  upper  miter  sill,  and 
thus  to  provide  for  a  minimum  navigation  of  6  feet  instead  of  4  feet, 
because  "  tliis  can  be  done  without  extra  cost''  and  "is  necessary  for 
the  economical  transportation  of  coal." 

The  plan  for  Lock  No.  2,  as  approved,  shows  a  uniform  depth  of  6J 
feet  of  water  on  the  sills. 

Tlie  style  of  dam  being  thus  determined,  new  plans  for  Lock  No.  1, 
providing  for  a  depth  of  water  of  4  feet  on  the  lower  and  6  J  feet  on  the 
upper  miter  sill,  and  for  a  fixed  dam  and  abutment,  were  submitted  to 
the  Chief  of  Engineers  and  by  him  referred  to  a  Board  of  Engineer  Of&- 
cers,  who  in  their  report  of  April  20,  1891,  recommended  the  plans  for 
approval,  the  report  of  the  Board  being  approved  by  the  Secretary 
of  War  April  25,  1891,  the  plan  for  Lock  No.  1  submitted  being 
"almost  identical  with  the  •  •  •  plans  for  Lock  No. 2"  (see  Ee- 
port Chief  of  Engineers,  1891,  page  2280  et  seq).  Lock  No.  1  having 
a  lift  of  9  fe^t,  and  lock  No.  2  a  lift  of  11  feet. 

Locks  of  larger  dimensions  having  been  adopted  fpr  the  section  from 
Nashville  to  Burnside,  Ky.,  as  a  modification  of  the  existing  project,  it 
became  necessary  to  revise  the  estimates  submitted  in  1882  and  1883, 
and  such  revision  was  made  in  the  Annual  Report  of  the  Chief  of  En- 
gineers, 1891,  page  2270,  as  follows : 

Plans  and  estimates  for  I^oclcs  Nob.  1  and  2  have  been  prepared  and  contracts  for 
portions  of  the  work  have  been  made^  from  which  it  is  now  estimated  that  each  lock 
and  dam  wiU  cost  not  less  than  $250^000.  An  estimate  of  the  section  from  NashviUe 
to  Point  Bnmside,  provided  twenty-three  locks  be  found  necessary,  amoniits  to 
$5,750,000,  and  to  continue  the  improvement  to  the  head  of  Smith  Shoals,  with 
seven  additional  locks  and  dams  of  eqnal  cost,  would  amount  to  $1,750,000  more,  or 
a  total  of  $7,500,000,  an  increase  of  the  original  estimate  by  $3,422,078,  which  modifi- 
cation is  made  and  submitted  in  this  report.  By  increasing  the  lift  of  the  locks  it 
may  be  fonnd  possible  to  decrease  their  number  and  thus  complete  the  improvement 
at  a  reduced  cost. 


• 


The  appropriations  marie  for  work  nnder  the  present  project  from 
Nashville  to  the  heM  of  Smith  Shoals,  are  as  follows: 

Act  of— 

Augusts,  1886 $75,000 

August  11,  1888 : 200,000 

September  lU,  1890 250,000 

Total 525,000 
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Based  uih)U  the  al)ove-nained  appropriations,  four  contracts ^rithhro 
supplemental  ajcreement*  were  made  and  are  now  in  force  as  hereia- 
atYer  described,  aggrej^ating  tlie  sum  of  $286,072.75. 

i)u  Sept4».mber  19,  1888,  a  contract  was  entered  into  with  Holmes  &_ 
Wilk,  of  Nashville,  Tenn.,  for  the  constniction  of  a  part  of  the  masonrj^— 

of  Lock  1.  etc.,  the  consideration  of  the  contract  being  $57,080.  Asoj^ 

plementai  agreement  or  modification  of  tlie  contract  was  made  AugQ.s 
22,  1S91,  for  additional  masonry  dne  to  the  substitntion  of  masonry  ii 
the  land  wall  for  natural  ro<*k  in  place,  thereby  increasing  the  m 
sideration  of  the  contract  to  $76,222.25.    The  time  of  comjiletiou  of  tl 
contract  has  been  extended  to  December  31, 1892. 

On  October  II,  1890,  a  contra^'t  was  entered  into  with  Henry 
Holmes,  of  Nashville,  Tenn.,  for  the  partial  construction  and  compl 
tion  of  the  masoniy  of  Lock  1,  the  consideration  of  the  contract  beii^^ 
*35,41M).50.  A  supplemental  agreement  or  modification  of  the  contra^^i 
wjis  made  October  9,  1891,  for  additional  masonry,  due  to  the  chan^ 
in  height  of  lock  walls,  resulting  from  the  adoption  of  a  fixed  dam  in 
stead  of  a  movable  dam,  thereby  increasing  the  consideration  of  tte 
contract  to  $(»0,741.50.  The  time  of  completion  of  the  contract  has  been 
ext^^nded  to  l)e<*ember  31, 1893. 

On  May  30,  1891,  a  contract  was  entered  into  with  Holmes  &  Wilk 
of  Nashville,  Tenn.,  for  the  construction  of  the  abutment  of  Dam  No.l^ 
the  consideration  of  the  contract  being  $10,810.  The  time  of  comple- 
tion of  the  contract  has  been  extended  to  December  31, 1892. 

On  February  24, 1891,  a  contract  was  entered  into  with  Rich  &  Hohnes, 
of  Nashville,  Tenn.,  for  the  construction  of  the  masonry  of  Lock  2,  in- 
chiding  building  of  coffer  dam  and  excavation  of  lock  pit,  the  consid- 
eration of  the  contract  being  $103,550.  The  time  of  completion  of  work 
under  the  contract  is  August  24,  1892. 

Tlie  following  statement  shows  the  pric^  for  each  chiss  of  work  done 
under  the  above-named  contracts,  excepting  that  for  Lock  No.  2,  the 
tcrniiuation  of  said  contract  during  the  progress  of  the  proiKxsed  work 
and  in  accordance  with  its  terms  having  been  approved  by  the  Secre- 
tary of  War.  No  masonry  has  been  laid  and  but  little  work  done  under 
this  contract,  which  will  be  termiuateil  and  closed  at  the  earUestday 
practicable  and  for  the  reasons  hereinafter  stat^^d. 


Contravta  in  force,  Cumberland  River  abort  NaskvUU,  Tenn.,  at  the  clo$e  ofthejiicalfear 

ending  June  30 y  lSi*2, 
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The  amount  expended  to  Jane  30,  1891,  including  outstanding  in- 
debtedness, but  not  including  the  amount  pledged  by  exivSting  con- 
tiacts,  was  $77,140.45,  which  has  been  applied  in  the  examination  and 
purchase  of  lands  for  sites  of  lock-keepers'  houses  and  of  locks  and 
dams  Kos.  1  and  2;  fencing  United  States  lauds;  advertising,  etc.,  for 
proposals;  part  excavation  of  lock  pits  and  site  of  abutment;  con- 
stmction  of  lock-keepers'  house,  and  of  cofferdam,  Lock  No.  1 ;  pay- 
ments on  stone  for  masonry  of  lock  and  abutment,  and  the  contingen- 
cies peii;aining  to  the  entire  work ;  rebuilding  snagboat  Weitzel,  and 
refitting  same  with  pumping  engine,  hoisting  engine,  derrick,  mat- 
tresses, with  attendant  barge,  etc.;  clearing  the  channel  below  Burks- 
ville  of  snags  and  other  surface  obstructions  brought  down  by  the  an- 
nual floods;  reducing  rock  and  gravel  bars;  extending  and  repairing 
riprap  dams  to  maintain  the  improvements  already  secured;  this  chan- 
nel work  being  done  from  August  to  INTovember,  1888,  and  from  March 
to  May,  1889,  each  inclusive. 

The  cost  of  rebuilding  and  refitting  snagboat  Weitzel^  the  pay  rolls 
of  snagging  parties,  and  other  contingent  expenses  incident  to — 

Channel  work  anionut  to : $12, 212. 52 

Canalization  and  contract  work,  etc 6i,  927. 98 

Total  to  June  30,  1891 77,140.45 

During  July,  August,  and  June  of  the  present  fiscal  year,  a  small 
amount  of  snagging,  etc.,  was  done  in  the  channel  below  the  mouth  of 
Caney  Fork  River.  This  work  was  carried  on  by  the  snagboat  Weitzel 
in  July,  1891,  and  June,  1892,  and  in  August  by  the  snagging  party 
that  had  been  employed  on  the  Caney  ForkEiver  while  di'oppiug down 
the  Cumberland  River  to  moorings  near  Nashville. 

The  work  consisted  of  removing  128  sn<ags  from  the  channel  and 
cutting  down  or  deadening  643  overhanging  trees  at  about  eighteen  or 
twenty  localities  between  Nashville  and  Carthage. 

The  amount  expended,  $1,547.56,  for  the  above-named  channel  work 
and  contingencies  pertaining  thereto  was  paid  for  from  the  approj>ria- 
tion  for  "  Improving  Cumberland  River  above  the  mouth  of  Jellico, 
Ky.,''  a(»t  of  August  2,  1882,  which  was  made  available  for  use  ^*  above 
Kashville''  under  the  provisions  of  the  act  of  September  19,  1890. 
(See.  3.) 

Also,  in  June,  a  steam  derrick  boat  and  quart/cr  boat  were  fitted  up, 
and  a  snagging  party  organized  in  Nashville  for  clearing  the  channel 
of  the  upper  river  of  surface  obstructions,  and  on  the  14th  of  that 
month  the  boats  and  working  force  were  towed  up  the  river  by  the 
snag  boat  Weitzel  to  Orchard  Landing,  about  250  miles  above  Nash- 
Tille.  Snagging  was  begun  on  June  18  at  Orchard  Landing,  and  con- 
tinued downstream,  reaching  Neely  Shoals,  a  distance  of  about  24  miles^ 
at  the  close  of  the  fiscal  year. 

The  following  work  was  done  on  this  section,  viz: 

Rock  taken  from  channel cnbic  yards..      2 

Snags  removed number..  172 

Overhanging  trees  out  down,  topped,  and  deadened do 998 

Landings  cleared  at  Bakerton  and  Cheek  Landing ;  a  buoy  was  placed  on  dam  at 
WiUis  Creek  to  locate  it  at  high  waiter. 

Channel  operations  will  be  continued  during  the  working  season  of 
1892. 

Built  new  quarter  boat  and  calked  the  hulls  of  snag  boat  Weitzel^ 
and  three  barges. 
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Kxaniinations  were  made  in  June  of  the  obstructions  at  Salt  lick 
Inland,  HoUiman  Island,  and  Bartlett  Shoals,  having  in  view  a  needed 
improvement  of  the  channel  at  those  points  177  miles,  183  milesjand 
220  miles  below  Burnside,  Ky.,  resi)ectively. 

The  following  work  pertaining  to  the  prosecution  of  canal  construe. 
tion  under  contract  was  also  done : 

Fitted  up  a  small  boat  with  derrick,  drill,  and  pump,  etc.,  for  nse  of 
party  employed  in  examinations  pertaining  to  the  selection  of  loci 
sites,  etc  Made  survey  of  upper  approach  to  Lock  No.  1  and  plotted 
notes  of  same;  made  test  borings  at  site  of  Lock  No.  2;  examined  land 
nejir  Buttermilk  Shoals  for  site  of  liock  No.  3;  ran  check  line  of  levels 
from  Lock  No.  1  to  iMX^ks  Nos.  2  and  3,  and  also  to  Gallatin  Landing 
for  S4»le<!ting  sit^  of  Lock  No.  4;  made  detached  plans  of  lock  masonry 
constructed  models  of  lock  and  a}>ntment  of  Dam  No.  1. 

Four  contracts,  as  previously  stated,  were  in  force  during  the  fiscal 
year;  two  pertaining  to  Lock  1,  one  to  abutmant  of  Dam  1,  and 
one  t4i  Ijock  2.  Operations  were  in  progress  under  the^>e  contracts  dm*, 
ing  the  first  lialf  of  the  present  fiscal  year;  subject,  however,  to  fre- 
quent interruptions.  In  December  work  was  entiiely  suspended, ex- 
cept at  the  quarries,  by  reason  of  high  water,  which  continued  until 
the  middle  of  June,  1802.  •  During  that  month  work  was  resumed  on 
the  abutment  of  Dam  No.  1  and  will  be  continued  at  Lock  ^o.  1  as 
soon  as  the  water  recedes  sufficiently  to  warrant  the  pumping  out  of 
the  coft'erdam.  Only  about  37  per  cent  of  each  of  the  estimated  quan- 
tities of  IcK'k  and  abutment  masonry  having  been  laid,  it  wa«  necessary 
that  the  contracts  be  extended,  as  previously  stated;  the  work  on  the 
abntinents  to  be  completed  December  31,  1892,  and  that  on  the  ki 
Derenil>er  31,  1893. 

The  following  table  shows  the  total  amount  of  work  done  under  these 
C4mtracts,  and  also  the  work  done  during  the  present  fiscal  year,  from 
July  to  December,  1891,  and  in  June,  1892. 
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All  thf»  niasotiry  ^ws  Inirl  durin«j  the  present  fiscal  year. 

Length  of  cotl'onlam  Lock  1,  1,134  linear  feet.    Length  of  coffenlam  Lock  2,  650  linear  feet 


Since  April  22,  1892,  all  work  in  the  channel  has  been  under  thekr 
mediate  supervisionof  First  Lieut.  John  Biddle, Corps  of  Engineers,  an 
all  work  under  contract  in  local  charge  of  Mr.  J.  S.  Walker,  assistei 
engineer. 

The  total  amount  expended  during  the  present  fiscal  year,  uicludii  ^  / 
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outBtaiidiug  indebtedness  but  not  including  the  amount  pledged  by  ex- 
isting contracts,  was  $66,357.86. 

The  Board  of  Engineers  of  1887  in  its  report  on  this  improvement 
says:  "The  locks  on  the  Cumberland  River  are  assumed  to  be  specially 
intended  for  the  development  of  the  coal  traffic  of  the  Upper  Cumber- 
land." While  one  member  dissented  from  the  recommendation  of  the 
Board  as  to  the  size  of  the  locks^  thinking  smaller  ones  preferable,  in 
giving  his  reasons  for  his  opinion  he  also  assumes  that  the  require- 
ments of  the  coal  trade  should  settle  the  question.  He  says:  "While 
uniformity  is  a  desirable  thing  in  such  matters,  I  do  not  think  it  would 
be  just  to  those  most  interested  in  the  development  of  the  coal  trade 
on  the  Cumberland  River  to  build  larger  locks  than  they  desire,  espe- 
cially as  it  would  delay  and  increase  the  cost  of  the  work." 

The  act  of  Congress  of  September  19, 1890,  provided  for  the  expend- 
iture of  $50,000  at  Smith  Shoals,  subject  to  the  approval  of  the  Secre- 
tary of  War.  The  great  coal  region  on  the  Cumberland  is  above  those 
shoals,  and  it  is  estimated  that  the  construction  of  some  seven  locks  at 
these  shoals  would  connect  that  region  with  the  Cumberland  at  Burn- 
side,  just  at  the  crossing  of  the  Cincinnati  Southern  Railroad.  Below 
this  point  the  Cumberland  is  navigable  for  at  least  four  months  of  the 
year.  The  building  of  these  seven  locks  will  certainly  tend  to  the  de- 
velopment of  the  coal  trade  as  much  as  the  oonstruction  of  the  same 
number  of  locks  just  above  !N'ashville^  and  therefore,  in  view  of  the 
language  of  the  last  appropriation  act,  I  recommended  that  the  $50,000 
be  expended  as  indicated  in  the  act.  This  recommendation  was  ap- 
proved, and  a  careful  survey  of  the  river  from  the  first  shoal  below 
Burnside  to  the  head  of  Smith  Shoals  will  be  made,  as  well  as  observa- 
tions made  to  determine  the  volume  and  velocity  of  the  cuiTcnt  at  the 
various  stages  of  the  river  and  examination  for  lock  sites,  etc.  It  is 
proiwsed  when  lock  sites  have  been  definitely  determined  to  take  proper 
steps  for  securing  the  ne<5essary  land. 

A  lock  and  dam  constitute  an  obstruction  to  navigation  which  is  only 
justifiable  when  their  aid  to  navigation  more  than  counterbalances  their 
injury.  The  locks  alone  are  no  obstruction.  The  dams  should  not  be 
built  until  they  are  required  as  an  aid  to  navigation,  which  will  not  be 
until  after  more  than  a  half  dozen  locks  are  built.  By  this  plan  the 
river  will  be  unobstructed  with  dams  until  their  construction  will  be  an 
immediate  benefit,  and  for  these  years  the  improvement  is  saved  the 
expense  of  maintaining  lock-keex>ers  and  the  wear  and  tear  on  lock 
machinery  and  the  dams.  It  is  proposed  to  prosecute  work  simulta- 
neously on  as  many  locks  as  the  available  funds  will  permit. 

If  an  appropriation  of  $500,000  was  made  for  this  improvement  every 
other  year  for  the  next  twenty-eight  yearft  its  completion  could  be  ex- 
pected in  a  little  more  than  thirty  years  from  now.  During  this  thirty 
years,  if  nothing  is  done  for  the  river  excepting  the  building  of  the 
locks  and  dams,  navigation  instead  of  being  improved  will  for  most  of 
the  time  be  worse  than  it  is  to-day.  The  permanent  improvement  of 
the  river  by  locks  and  dams  will  benefit  the  next  generation,  but  in  the 
mean  while  the  present  generation  should  not  be  overlooked.  In  my 
opinion  not  less  than  $5,000  a  year — and  special  circumstances  may 
require  a  larger  amount  some  years — should  be  expended  on  this  part 
of  the  Cumberland  River,  over  300  miles  in  length,  in  building  and  re- 
pairing temporary  dams,  in  snagging,  and  other  necessary  work.  I  do 
not  estimate  for  this  separately,  as  it  is  so  small  compared  with  the 
amount  that  should  be  appropriated  for  the  improvement. 

BNG  92 122 
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AsConpresB  has  indicated,  by  ita  designating  $50,000  for  starting 
the  work  at  Smith  Shoals,  that  it  desires  the  work  to  be  carried  on 
tliere  as  well  as  at  the  locks  immediately  above  NashviUe,  provided 
there  are  no  serious  engineering  objections,  it  is  proposed  in  theftiture 
to  prosecute  the  work  from  both  points  at  as  many  locks  as  the  fdnds 
available  will  permit.  It  would  seem  better  to  treat  all  the  locks  as 
one  improvement  and  not  to  limit  a  part  of  the  appropriatioD.  It  is 
possible  that  complications  about  obtaining  a  suitable  gite,  or  other 
causes,  might  leave  one  portion  of  the  river  with  more  funds  than  wm 
nec'essary,  while  the  other  part  was  suffering  for  lack  of  money,  on 
account  of  the  appropriation  being  divided. 

Contract  was  entered  into  February  24,  1891,  with  Messrs.  Rich  & 
Holmes,  of  Nashville,  Tenn.,  for  building  cofterdam,  excavating  lock 
pit,  and  building  masonry  of  Lock  No.  2.  The  time  for  the  completion 
of  this  lock  was  stated  to  be  on  or  before  August  24, 1892.  The  specifi 
cations  state  that  "excavation  will  be  carried  7  leet  and  prohably  in 
plai-es  10  feet  below  the  low- water  pool  No.l,"  and  that  the  foundation 
'*  shall  be  excavated  to  solid  rock.  Borings  show  some  irregularities, 
tlie  average  depth  of  rock  below  the  surface  of  low  water  in  pool  ^'o. 
1,  at  a  point  close  to  the  dam,  being  4  feet,  and  300  feet  below  the  dam, 
9  feet" 

Actual  operations  establish  the  fact  that  solid  rock  can  not  be  found 
throughout  the  lock  pit  at  anything  like  the  depths  8i)ecified,  and  u 
the  masonry  must  not  be  permitted  to  rest  upon  the  insecure  foundation 
of  rock  slabsj  loose  rock,  gravel,  sand,  clay,  etc.,  existing  at  the  speci- 
fied depths,  it  became  obligatory  that  the  contract  be  modified  to  meet 
the  actual  condition  and  character  of  the  site,  it  being  evident  that  the 
contractors  could  not  be  required  to  do  the  work  except  in  accordance 
with  a  supplemental  agreement.  Such  agreement  or  modification  i^ 
quires  the  consent  of  the  sureties  of  the  contract.  In  this  ease  one  of 
the  sureties  is  dead,  and  the  executors  of  his  estate  are  not  willing  to 
grant  consent  to  any  modification  of  the  contract  of  Rich  &  Holmes. 

Under  date  of  May  21, 1892,  it  was  recommended  that  the  contract  be 
terminated  under  provisions  permitting  a  termination  "  for  sufficient 
cause"  during  the  life  of  the  contract  without  liability  on  the  part  of 
the  United  States  upon  payment  to  the  contractor  for  all  work  done 
and  all  material  furnished.  This  recommendatiou  was  approved  by  the 
Secretary  of  War  June  3,  1892,  with  instructions  to  execute  supple- 
mental arti(;les  covering  a  termination  of  the  contract  under  the  pro^ 
visions  of  the  contract.  At  the  close  of  the  fiscal  year  this  matter  was 
in  process  of  adjustment  by  taking  inventory  of  property  and  apprais- 
ing the  same.  Supplementary  articles  will  be  executed  as  soon  as  prac- 
ticable. 

When  the  stage  of  water  permits,  a  careful  examination  will  be  made 
of  the  present  site,  and  perhaps  other  locations,  to  determine  the  advis- 
ability of  continuing  the  work  at  the  present  site  or  of  submitting  a  new 
site  for  approval. 

Estimate  for  improving  Camberland  River  by  locks  and  dams  from 

Nswhville  to  head  of  Sinith  Shoals,  as  modified  in  1891 $7, 500, 000. (» 

Amount  appropriated 525, 000. 0& 

Amount  expended,  including  outstanding  indebtedness  and  amounts 
Qovered  by  contracts ••, xtitt 363, 9*21. 7& 
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Money  statement. 

July  1, 1891,  balance  unexpended $448,318.60 

June  30,  189^2,  amount  expended  during  fiscal  year 64,  901. 49 

July  1,  1892,  balance  unexpended 383,417.11 

July  1,1892,  outstanding  liabilities $1,456.37 

July  1, 1892,  amount  covered  by  uncompleted  contracts 220, 882. 53 

222,338.90 

July  1, 1892,  balance  avaUable 161,078.21 

Amount  appropriated  by  act  approved  July  13,  1892 250, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 41 1, 078. 21 


{Amount  (estimated)  ro<iuired  for  completion  of  existing  project 6, 725, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1894 1,000,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1806  and  1867. 

3.  CUMBERLAND  RIYER,  ABOVE  MOUTH  OF  THE  JELLICO,  KENTUCKY. 

Two  appropriations  liave  been  made  for  this  section  of  the  river, 
aggregating  the  sum  of  $15,000,  viz: 

Act  of— 

March  3,  1881 $10,000 

August  2,  1882 5,000 

No  work  has  been  done  since  1882.  The  appropriation  of  $5,000, 
made  by  act  of  August  2,  1882,  and  held  over  and  unexpended,  was 
made  available  by  the  act  of  September  19, 1890,  for  expenditure,  and 
to  be  "applied  to  the  removal  of  snags  and  sand  bars  in  the  said  Cum- 
berland River,  above  Nashville,  Tenn." 

The  sum  of  $4,922.02  has  been  so  expended.  In  1891,  $3,374.4(5,  and 
in  present  fiscal  year,  $1,547.56.  For  work  done  see  "2.  Above  Nash- 
viUe." 

Maney  statement. 


July  1, 1891,  balance  unexpcuded $1, 625. 54 

Juno  3iO,  1892,  amount  expended  during  fiscal  year 1, 547. 56 


July  1,  1892,  balance  unexpended 


77.98 


LUi  of  steamboats  (stem  wh^el)  phjing  on  Cumberland  River  below  Nashville. 


Utane. 


Charle«  A.  Black  man 

J.  P.  Drouillard 

A.  Frank 

I>.  A.  Goodin 

Alex.  Perry 

B.S.Rhea 

J.R.Skile» 

John  Orm,  No.  3 


Length. 

Breadth. 

Depth. 

Feet. 

Feet. 

Feet. 

61 

18 

3.0 

165 

31 

5 

98 

18 

4 

103.6 

23.3 

3 

149.9 

28.5 

8.5 

16.5 

27 

4.6 

68 

17.9 

8.1 

95 

17 

3.5 

Tonnage. 


Xet. 
25. 20 
467, 17 
70.50 
69 

172. 76 

203. 77 
41. 43 
95.33 
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IA9t  of  tUamboata  (Btem  wheel)  ptifing  on  Cmtnberland  Biter  above  XaMkrilU. 


John  T.  Carnoa  . 

A.Frank 

John  Fowlcir 

J.  W,  Hnrt 

E.T  HolmMi  ... 

Pewl 

J.J.OdU 

I.T.Khea 

John  Orm,  S'u.  U. 


Name. 


Length. 

BiMdtb. 

Depth. 

Feet. 

Feet. 

Fe€L 

85 

18.8 

Z 

98 

18 

4 

140.5 

» 

3.5 

168 

29 

3 

100 

20 

3 

140 

22 

2.7 

140.5 

28.5 

3 

149.8 

30.4 

3.9 

95 

17 

3.5 

Tooup, 


47. « 
%» 

7S.» 
IK  34 


CiiM5«rlaiid  iStrfr,  a6ore  ^TuMZ/e,  hetiteen  Bumaidef  Kjf,,  and  Butler  Landing,  !«««., 

diatance  14S  milei. 


8tem -wheel  eteamera. 


Hay  ton  H.  Webb. 
Cnicent 


Touu^ 


34. 5« 


COMMERCIAL  STATISTICS. 


Cmmhtrland  River  below  NaekvUU,  Tenn,,  from  July  1, 1801,  to  June  SO,  1S9S, 


AnU-lre. 


Ton*. 


Articlea. 


Wood 15,  ess 

tirain 11.  (CW   :  Iloreea  and  miUea 

LnmlH-r 0.700  Salt.. 

HiHk* ,    fi.505  Flour 

XulMMro ,    4.000;  Coal 


Tone. 


Articles. 


Tflci 


Cattle 1.500   t  Hop*... 

■  1.500   i  ShingU-^ 


70U 
700 


aot) 

I  m 

i  Iron 3SI 

Hay 15* 

'  General  inenrhaodut'...  %,m 


Kumbor  of  iMis-siUgem,  15,000. 


Cumberland  Birer  above  XaahriUe,  Temi.,  from  Juhf  i,  lS91y  to  June  30^  1892. 


Anicle». 


Sjind  ... 

I.uin>H^r 
Sta\t*8.. 
Cr.nn 


Tons,  ii 


Articles. 


U.900  CroAS-tiea 

14.700  Tobacco 

9, 9u0  I  Horses  and  niule.H 

4.922  Wood 


Tons. 


Articles. 


1.63:)  Coal... 

1,620  I  Sheep. 

1.423  ,  Bricks 

1,325  1  Hay 


Tou. 


(•;,nlf 3,018'    HoffH I    1,291      Shingles 


S.ilt 


.sjH.kt-e l.iWO      Flour. 


1,9S8      I^»jc* I    l,12o      Iron 


928      Gwieral  merchamlise. 


89i 

m 

250 

le 

150 
100 

20.1s 


Number  of  pas»<»ugers.  22,000. 


CutnbcrhtHd  River  abore  yanhrilie,  Tenn.;  abore  BumHde-Smitka  ShoaUffrom  Julfili 

1S91,  to  JuHe  JO,  1S92. 


Articles. 


Coal 

J^OffS 

CroM-ties 


\ 


Tons.  ' 


500 

11. 250 

4.375 


Articlea. 


Stavea 

Cedar  loga . . 
Cedar  posts. 


Tom. 


MS 
841 
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BB6. 

IMPROVEMENT  OF  CANEY  FORK  RIVER,  TENNESSEE. 

This  stream  rises  ill  the  plateau  of  the  Cumberland  Mountains,  in 
Cumberland  County,  Tenn.,  and  discharges  into  the  Cumberland  River 
at  Carthage,  about  116  miles  above  Nashville.  The  Caney  Fork  River, 
about  200  miles  long  and  having  its  course  and  watershed  wholly  in 
Tennessee,  is  navigable  to  Frank  Ferry,  about  92  miles  from  its  mouth. 

Under  provisions  of  act  of  Congress  approved  June  18, 1878,  an  ex- 
amination was  made  in  February,  1879,  from  the  mouth  of  the  river  to 
Sligo  Ford,  72  miles.  (See  Report  of  Chief  of  Engineers,  1879,  pages 
1275-1277.)  In  compliance  with  pxovisions  of  act  of  Congress  approved 
July  5, 1884,  the  examinations  of  1879  was  extended  in  1886  from  Sligo 
Ford  to  Frank  Ferry,  a  distance  of  20  miles.  (See  Report  of  Chief  of 
Engineers,  1887,  pages  1768-1771.)  The  channel  was  found  to  be  ob- 
structed by  rock  reefs,  sand  and  gravel  bars,  snags,  and  overhanging 
trees. 

The  fall  from  Frank  Ferry  to  mouth  of  the  river,  92  miles,  is  estimated 
to  be  about  132 J  feet. 

The  present  project,  based  on  the  data  obtained  during  these  exami- 
nations, is  to  improve  the  92  miles  of  river  from  Frank  Ferry  to  its  mouth 
by  removing  the  surface  obstructions  brought  down  by  the  annual 
floods  and  building  necessary  riprap  dams  and  training  walls,  so  as  to 
obtain  sufficient  water  for  safe  navigation  for  steamboats  drawing  not 
more  than  3  feet  during  the  usual  boating  season  of  about  five  months, 
from  February  to  July. 

The  following  appropriations  have  been  made  for  this  work  by  acts 
of  Congress,  viz : 

Act  of— 

June  14,  1880 $6,000 

March  3, 1881 4,000 

August  2,  1882 4,000 

July  5,  1884. 3,000 

Augusts,  1886 3,000 

August  11,  1888 : 2,500 

September  19,  1890 2,500 

Total 25,000 

The  amount  expended  to  JuneSO,  1891,  includingoutstaudingindebted- 
ness  was  $23,353.49,  which  was  used  in  removing  snags  brought  down  by 
the  annual  floods,  cutting  overhanging  trees,  reducing  gravel  and  sand 
bars,  in  repairing  and  building  wing-dams,  and  has  resulted  in  greatly 
improving  the  channel  from  Frank  Ferry  to  Mine  Lick  Shoals  when 
the  river  is  at  a  3-foot  stage  above  low  water,  especially  at  the  obstruc- 
tions known  as  Chandler  Island  Shoals  and  Trousdale  Ferry. 

Active  operations  in  channel  were  in  progress  at  the  close  of  the 
last  fisttal  year,  and  were  continued  during  this  year  from  Mine  Lick 
Lsland  to  mouth  of  the  river,  at  Carthage,  Tenn.,  removing  30  cubic 
yards  rockj  227  snags,  and  6,969  overhanging  trees  at  thirty-one  difter- 
ent  localities  in  the  distance  of  about  60  miles.  The  excellent  work 
done  in  clearing  the  channel  will  be  of  great  advantage  to  the  rafts 
and  flatboats  coming  down  on  the  so-caUed  rain  tides.  Work  was 
suspended  in  August,  1891,  the  appropriation  being  nearly  exhausted. 
The  property  pertaining  to  this  work  was  moved  down  the  Cumber- 
land River  to  Kashville  and  placed  in  charge  of  watchmen,  with  other 
engineer  property,  as  a  measure  of  economy  and  safety. 
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Tlie  amount  expeiuied  during  tUe  fiscal  year,  iucludlng  outHtaDding 
indebtedness,  was  f  2,501 .8<>. 

A  small  outlay  is  absolutely  necessary  in  each  year  to  maintain  the 
clmnnel  in  the  safe  navigable  condition  existing  in  August,  1891,  for 
the  removal  of  snags,  drift,  and  other  surface  obstructions  brought 
down  by  the  annual  Hoods,  as  is  common  to  the  mountain  streamBof 
this  section. 

The  commerce  of  the  Oaney  Fork  River  during  this  fiscal  year  haa 
materially  increased;  tbree  small  steamboats,  with  an  aggregate  ton- 
nage of  419^  net  tons,  having  plied  at  irregular  intervab  upon  this 
stream.  The  greater  part  of  the  commerce,  however,  has  consisted, 
a^)  heretofore,  of  logs  and  lumber  in  rafts,  but  the  merchants  state  that 
rafts  reach  them  made  of  logs  from  the  Cumberland  Elver  and  its  sev- 
eral tributaries,  and  that  they  have*  no  means  whereby  to  report  sep- 
a lately  the  number  of  logs  or  rafts  received  from  the  Caney  Fork 
Kiver. 

Kst  inflate  for  improving  Caoey  Fork  River  from  its  moath  to  IrYank  Ferry.  $45, 228.00 

Amount  upprupriuted ^,000.00 

Aiuotint  expended,  inclading  ontstauduig  liabilities 24, 966. 6S 

Money  statement. 

July  1,  1S91,  balance  unexpended ^,535.24 

June  30,  181*2^  amount  expended  during  fiscal  year i, 481.86 

July  1,  1892,  balance  unexpended 33.38 

July  1,  181*2  outstanding  liabilities 2aOO 

July  1, 1892,  balance  available 33.38 


I)  required  for  com])letion  of  existin;^  project 20, 228.01) 

I  profitably  ox]>ended  iu  fiscal  year  ending  June  30, 1894    2li;  1^.00 


Amount  (estimated) 
Amount  that  can  be 

Submitted  iu  compliance  with  roquirumeuts  of  sections  2  of  river  and 
barbor  acts  of  186(i  and  1867. 


List  of  9ieamboat9  (item  tBheel)  plying  on  Caney  Fork  River, 


Name. 

Length. 

1 
Breadth.  1  Depth. 

Tonu^ 

A  ]«'\ .  Penr V 

Feet. 
149.9 
140.0 
149.5 

FeH. 

28.5 
22.0 
2S.5 

Feet. 
3.5 
2.7 
3.0 

iVrf. 

1T2.78 

IViu  1 

73.91 

j.j.t>,lil 

17i7« 

COMMERCIAL  STATISTICS. 

Cum  If  Fork  Hirer,  Tennessee,  from  July  1,  1891,  to  June  SO,  1892, 


ArhcieH. 

Ton. 

Grain 

58 

Salt .  .                 

W 

Kuuibcrof  passeii^'i-ra,  10. 
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B  B  7. 

niPEOVEMENT  OF  SOUTH  FORK  OF  CUMBEELAND  EIVEB,  KENTUCKY. 

The  South  Fork  of  Cumberland  Eiver  is  formed  by  the  junction  of 
Clear  Fork  and  New  Eiver  in  Scott  County,  Tenn.  From  the  point  of 
union  the  river  takes  a  northerly  course  of  about  88  miles,  35  miles  in 
Tennessee  and  53  miles  in  Kentucky,  entering  the  Cumberland  River 
near  Burnside,  Ky.,  about  2  miles  below  Smith  Shoals. 

An  examination  was  made  in  the  winter  of  1880,  under  the  provi- 
sions of  the  river  and  harbor  act  of  June  14, 1880.  It  was  then  found 
that  the  South  Fork  couldnotbe navigated onits  upper  waters,  owing  to 
the  great  sandstone  bowlders  that  obstructed  the  narrow  rapid  channel. 
Its  lower  course  from  Devils  Jumps  to  mouth  of  river,  a  distance  of  44 
mUes,  was  found  to  be  seriously  obstructed  by  gravel  and  sand  bars, 
rock  reefs,  and  suiface  obstructions,  similar  in  character  to  other  moun^ 
tain  streams  in  this  vicinity.  It  was,  however,  deemed  feasible  to  re- 
duce the  reefs  and  bars,  clear  the  channel  of  snags,  drift,  and  overhang- 
ing trees,  and  by  the  use  of  wing  dams  to  contract  and  deepen  the  chan- 
nel. 

The  original  project  consisted  in  thus  clearing  and  deepening  the 
navigable  channel  in  Kentucky  from  the  State  line  to  mouth  of  river, 
so  as  to  obtain  a  safe  channel  for  the  passage  of  rafts  and  flatboats  at  a 
stage  of  the  river  not  lower  than  3  feet  above  average  low  water. 
Work  has  been  limited  to  the  section  of  river  below  Devils  Jumps,  a 
distance  of  43.6  miles,  with  a  fall  of  134  feet;  58  feet  in  the  upper  12.6 
miles  and  76  feet  in  the  lower  31  miles  of  river. 

The  following  appropriations  have  been  made  for  this  work  by  acts 
of  Congress,  viz : 

August  2,  1882 $3,000 

July  5,  1884 4,000 

August  5,  1886 5,000 

Total 12,000 

The  amount  expended  to  June  30,  1891,  including  outstanding  liabili- 
ties, was  $11,968.94,  which  was  used  principally  at  Sloan  Shoals,  and 
Boberts  Mill  Shoals,  improving  the  channel  and  securing  safer  naviga- 
tion for  rafts  and  flat  boats,  for  a  distance  of  about  16  miles  above  the 
mouth  of  river.  No  work  has  been  done  on  this  stream  since  Sep- 
tember, 1887,  and  no  expenditures  were  made  during  the  fiscal  year 
ending  June  30, 1892. 

The  Burnside  and  Nashville  Packet  Company  reports  that  because 
of  the  unfavorable  condition  of  the  channel  no  steamboats  have  ven- 
tured up  during  this  fiscal  year  though  urgently  requested  to  do  so, 
but  that  the  work  done  by  the  Government  has  caused  the  residents  to 
clear  up  the  tributary  streams,  thus  largely  increasing  the  rafting  in- 
terest's. 

When  slackwater  navigation  is  secured  at  Burnside  under  the  ap- 
proved project  for  the  canalization  of  the  upper  Cumberland  Eiver,  it 
will  necessarily  give  a  sufiicient  depth  for  navigation  for  several  miles 
up  the  South  Fork. 

EsHvMtesfor  improving  South  Fork  of  Cumberland  River,  Kentucky, 

From  Kentucky  line  to  Devils  Jumps $27, 538. 00 

From  Devils  Jumps  to  mouth  of  river 35, 265. 00 

Total  estimate \ 62,803.00 

Amount  approuriated 12, 000. 00 

Amount  expenaed,  including  outstanding  liabilities 11, 968. 94 


y 
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Monqf  statement. 

Jaljl,  1891, 1»aUiire  imexpeiMled $41.05 

Jnlj  1.  1882,  balmce  aiMxpeoded 41.08 

Jaljl,  1882,  ootaUnding  liabilities 9.97 

Julj  1, 1883,  balADce  AvmiUble 31.08 

{AmooBt  restimstcd)  required  for  completion  of  existing  project 50, 803. 00 

ADKrant  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1894  15, 000. 00 
.^abmittcd  in  eomplianee  with  reqoirementtf  of  sections  2  of  lirer  and 
harbor  acts  of  im  and  1887. 


COMinaClAL  STATISTICS. 


S^tk  F9rk  •/  CmmheHamd  Birer,  Kemimeky,  Fnm  Jmly  1,  1S9I,  to  June  SO,  1S9S. 


ArtirW. 

Tosa. 

Loca 

2S 

'r^ 

•itATeS                                                     . ... .                    .    . 

961 

f^i^r  wwts                                   ....                                ...    

M 
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IMPROVEMENT  OF  TENNESSEE   RIVER  BETWEEN  CHATTANOOGA,  TEN- 
NESSEE, AND  FOOT  OF  BEE  TREE  SHOALS,  ALABAMA. 


BEPOBT  OF  CAPTAIN  GEO,  W.  G0ETHAL8,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,1892,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORK. 

IMPROVEMENTS. 


1.  Tennessee  River  between  Chattanooga^ 
Tennessee,  and  foot  of  Bee  Tree 
Shoals,  Alabama. 


2.  Operatin.<;  and  care  of  liluscle  Shoals 
Canal,  Tennessee  River. 


Engineer  Office,  U.  S.  Army, 

Florence^  Ala.j  July  7,  1892. 

General:  I  have  the  honor  to  transmit  lierewith  annual  reports  for 
the  works  of  improvement  in  my  charge  for  the  fiscal  year  ending  June 
30, 1892. 

♦  *  *  *  ♦  *  * 

Very  respectfully,  your  obedient  servant, 

Geo.  W.  Goethals, 
Captai7iy  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U.  8,  A. 


C  C  I. 

IMPROVEMENT  OF  TENNESSEE  RIVER  BETWEEN  CHATTANOOGA,  TEN- 
NESSEE, AND  FOOT  OF  BEE  TREE  SHOALS,  ALABAMA  (260  MILES). 

The  report  on  this  portion  of  the  river  is  subdivided  to  agree' with 
the  allotments  of  the  appropriation  for  improving  Tennessee  Kiver  be- 
low Chattanooga,  Tenn.,  act  of  September  19,  181K),  as  follows: 

1.  Chattanooga,  Tenn.,  to  Decatur,  Ala.  (180  miles). 

2.  Decatur,  Ala.,  to  Florence,  Ala.  (50  miles). 

3.  Florence.  Ala.,  to  the  foot  of  Bee  Tree  Shoals  (30  miles). 

1945 
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1.  CHATTANOOGA,  TENNESSEE,  TO  DECATUR,  ALABAMA. 

The  raost  aerious  obstructions  in  this  section  of  the  river  are  Ross 
Towheiid,  Burris  Bar,  "  The  Suck,"  the  reefs  near  Bridgeport,  Ala., 
Widow  Bai*,  and  Guntersville  Bar. 

Ross  Towhead, — ^This  divides  the  river,  about  1  mile  below  Chatta 
noo^a,  into  two  i)ortions;  the  right  chute,  generally  used  during  the 
medium  and  higher  water  stages,  is  not  navigable  during  low  water, 
because  of  rock  ledges  extending  across  to  the  towhead.  The  left  chute 
was  selected  for  navigation,  and,  to  increase  the  depth  of  water,  two 
riprap  dams  were  built  in  1873-'74:;  one  extends  from  the  head,  about 
two-thirds  across  to  the  right  bank;  the  other,  from  the  foot  of  the 
towhead,  downstream  for  a  distance  of  400  feet.  Gravel  washed  out 
from  above  has  accumulated  at  the  foot  of  the  longitudinal  dam,  until 
at  present  a  gravel  bar  connects  its  extremity  with  the  left  bank;  about 
18  inches  is  the  available  depth  at  extreme  low  water. 

Burris  Bar, — Williams  Island,  about  7  miles  below  Chattanooga,  di- 
vides  the  river,  the  present  low- water  channel  being  to  the  right  of  the 
island.  This  channel  is  obstructed  by  Burris  Bar,  consisting  of  ledges 
of  rock,  entirely  acToss  the  channel ;  the  bar  is  about  1,800  feet  in  length 
and  the  available  depth,  at  extreme  low-water  mark,  is  about  1  foot. 
The  left  channel  is  obstructed  by  a  short  reef  at  the  head,  and  by  snags 
and  bowlders.    No  work  of  improvement  has  been  done  here. 

"  The  SuclcJ^ — "The  Suck''  is  the  name  commonly  applied  to  the  sev- 
eral rapids  and  shoals  where  the  river  winds  in  a  tortuous  route  through 
the  mountains  below  Chattanooga,  covering  a  distance  of  8.5  niilee,  iu 
which  the  fall  is  16.5  feet.  The  obstructions,  separated  by  pools,  are 
known  as  Tumbling  Shoals,  the  Suck,  the  Pot^  the  Skillet,  and  the 
Pan,  and  are  formed  by  rock  reefs  and  bowlders,  and  by  projecting 
rocky  points  from  both  shores,  which  contract  the  waterway.  At  low- 
water  stages  Tumbling  Shoals  and  the  Skillet  are  especially  difficult  to 
navigate;  as  the  river  rises,  the  Suck,  including  Suck  Point,  becomes 
diflicult  to  stem,  while  the  Pot  and  the  Pan  are  very  great  obstructions 
during  the  high  stages. 

The  channel  work  carried  on  in  1869  and  1870  at  the  Suck  and  the 
Pot,  and  in  1889  at  the  Pan,  consisted  in  widening  the  cross  section  by 
the  removal  of  bowlders,  projecting  rocky  points,  and  overhanging 
trees,  and  has  resulted  in  somewhat  diminishing  the  velocity  of  the 
current,  but  u]>streani  navigation  is  still  attended  with  delays  caused 
by  the  necessity  of  laying  lines  and  warping  vessels  over  the  swiftest 
places. 

Briflf/rport  Bars. — ^There  are  three  bars  in  the  vicinity  of  Bridgeport, 
A  hi.,  any  one  of  which  is  an  obstruction  to  navigation.  The  river  at 
this  locality  is  divided  by  Bridgeport  Island,  the  channel  on  the  left 
being  the  steamboat  route.  Near  the  head  of  the  island  is  the  first 
rock  reef,  about  700  feet  in  length,  on  which  there  is  a  minimum  depth 
of  1  foot  at  extreme  low  water.  The  second  obstruction  is  just  above 
the  railroad  bridge,  also  rock  ledges,  alK)nt  1,100  feet  in  leugtb,  with 
dei)th  of  water  at  lowest  stage  of  18  inches;  this  depth  covers  the  third 
rock  reef,  near  the  foot  of  the  island,  which  is  1,400  feet  in  length. 

Widow  Bar. — This  obstruction,  another  rock  reef,  is  about  2.5  miles 
below  Bridgeport  Island,  and  is  about  2,800  feet  in  length,  the  depth 
of  water  varying  from  1.5  to  2.5  feet. 

Guntersville  Bar. — The  river  just  above  Guntersville  is  obstructed 
by  bowlders  and  loose,  detiiched  rock,  which  makes  the  steamboat 
channel  veiy  crooked  and  difficult  of  passage  during  low-waler  stages, 


\ 


APPENDIX   C  C — REPORT   OP   CAPTAIN    GOETHALS. 


1947 


and  by  a  rock  ledge,  300  feet  long,  on  which  there  is  a  minimum  dei>th 
of  1  foot  of  water. 

Other  obstructions  of  minor  importance  exist  between  Guntersville 
and  Decatur,  but  their  exact  nature  and  extent  is  not  known,  as  a  sur- 
vey of  this  i)ortion  of  the  river  has  never  been  made. 

The  approved  project  for  this  section  of  the  river  is  "  to  remove  ob- 
structions, so  as  to  secure  a  depth  of  at  least  3  feet  at  low  water," 
and  $50,000  of  the  appropriation  of  September  19, 1890,  was  allotted 
"  to  be  expended  in  removing  bowlders  by  blasting,  cutting  trees  from 
tbe  banks,  and  dredging  at  and  between  the  localities  known  as  Tum- 
bling Shoals,  Suck,  Pot,  and  Skillet,  in  the  mountains  below  Chatta- 
nooga, and  in  channel  excavation  at  Bridgeport  and  Guntersville, 
Ala." 

The  following  work  has  been  done  during  the  past  fiscal  year:  The 
survey,  begun  in  May,  1891,  was  completed  to  Kelly  Ferry,  about  23 
miles  below  Chattanooga;  surveys  were  made  of  the  Bridgeport,  Wid- 
ow and  GuntersvUle  bars;  total  length  of  surveys,  32  miles.  The  maps 
of  all  the  obstructions  have  been  platted. 

After  the  completion  of  the  survey,  a  working  party  was  organized, 
and  work  at  Tumbling  Shoals  and  Suck  Point  begun.  At  the  former 
locality,  the  channel  immediately  below  was  considerably  straightened 
by  the  removal  of  obstructing  bowlders  at  Poor  Horse  and  Broad  Axe 
Bars,  and  though  rock  excavation  was  attempted  in  the  channel  at  the 
shoals,  with  a  view  of  increasing  the  depth  and  of  distributing  the  fall 
over  a  greater  distance,  high  water  stopped  the  work  and  but  little 
could  be  accomplished. 

From  the  head  of  Tumbling  Shoals  to  the  head  of  the  Suck  the  large 
bowlders  along  the  bank,  together  with  the  timber  up  to  high-water 
mark,  were  removed  by  blasting  and  cutting,  to  facilitate  discharge  at 
the  medium  and  higher  water  stages.  Eight  thousand  and  eighty- 
three  cubic  yards  of  rock  and  3,793  ti-ees  were  removed. 

Under  advertisement  and  specifications,  dated  November  10, 1891, 
bids  were  opened  November  30,  1891,  as  follows : 

Ab9tract  of  propoaaU  far  removing  rook  at  and  near  Gunter  Reef,  Tenneaaee  River, 
Alabama,  opened  at  Engineer  Office,  U.  S.  Army,  Florence,  Alabama,  Monday,  Novem- 
ber SO,  1891. 


No. 

Name  and  address  of  bidder. 

Kate  per   Total  for 

ton.      il.GOOtons. 

1 

Bemarka. 

1 
2 

B.  G.  Bailey,  Atlantic  City,  N.  J 

Neely  St,  Smith,  Chattauooifa,  Tenn 

$4.90 
1.75 

$7, 8i0 
2,800 

Exceeds  .ivailublo  amount. 
Lowest  bid. 

A  contract  was  entered  into  December  11  with  Neely  &  Smith,  of  Chat- 
tanooga, Tenn.,  the  lowest  bidders,  for  excavating  a  channel  150  feet  wide 
through  the  reef  at  Guntersville  and  for  the  removal  of  obstructing 
bowlders  near  tbe  head  of  Henry  Island.  The  contractors  prepared  the 
necessary  plant  for  commencing  the  work,  but  the  river  rose  and  has 
not  been  suflficiently  low  since  to  enable  the  work  to  be  done. 

During  the  year  liabilities  to  the  amount  of  $39,049.62  were  incurred, 
leaving  an  available  balance  of  the  allotment  for  this  part  of  the  work 
of  $8,431.14,  out  of  which  the  contract  for  removing  bowlders,  etc.,  at 
and  near  Gunter  Beef,  about  $4,000,  is  to  be  paid. 

For  further  details  of  work  done  attention  is  invited  to  appended 
report  of  ]^r.  D.  L.  Sublett,  assistant  engineer. 
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The  principal  obstructions  are  the  Muscle  Shoals,  extending  from 
deep  water  at  Browns  Ferry  to  deep  water  at  Florence,  a  distance  of 
3rS  miles,  only  8  of  which  are  navigable,  and  embracing  Elk  River  Shoals, 
15ig  Muscle  and  Little  Muscle  Shoals. 

The  object  of  the  improvement  is  to  make  continuous  navigation 
around  these  obstructions  by  means  of  a  latent  canal. 

The  approved  project,  according  to  which  work  is  being  done,  based 
upon  the  survey  of  1872,  and  somewhat  modified  in  1857,  is: 

(1)  To  enlarge,  rebuild,  and  straighten  the  old  cansJ  around  Big  Mus- 
cle Shoals,  built  by  the  State  of  Alabama  in  1831-'36,  and  abandoned  in 
1837,  by  constructing  a  canal  14.5  miles  long,  having  nine  locks,  with 
a  total  lift  of  85  feet,  and  an  aqueduct  900  feet  long  and  60  feet  wide 
over  Shoal  Creek,  with  the  necessary  permanent  dams  and  bridges  over 
the  several  creeks  and  ravines,  the  canal  trunk  to  be  from  70  to  120 
feet  wide  at  the  water  surface  and  6  feet  deep,  and  the  locks  300  feet 
long,  GO  feet  wide,  and  having  a  depth  of  5  feet  of  water  on  the  miter 
sills. 

(2)  To  construct  at  Elk  Biver  Shoals  a  canal  1.5  miles  long,  with  two 
locks,  having  lifts  of  12  feet  and  from  5  to  9  feet,  respectively,  and  of 
same  dimensions  as  the  locks  at  Big  Muscle  Shoals. 

(3)  To  blast  at  Little  Muscle  Shoals  a  channel  through  the  bed  rock 
of  the  river,  and  to  construct  stone  wing  dams  and  retaining  walls  to 
contract  the  waterway  and  to  check  the  velocity  of  the  current  at  cer- 
tain x>oints;  as  modified  in  1890:  to  construct  a  lateral  canal  on  the 
north  bank  15,000  feet  long,  with  a  guard  lock  at  the  head  and  a  lock 
at  the  foot,  having  a  lift  of  12  feet,  and  of  same  dimensions  as  the  lock 
at  Big  Muscle  Shoals. 

During  the  fiscal  year  the  following  work  has  been  done: 

Elk  River  Division. — ^For  the  pur]>ose  of  determining  the  amount  of 
excavation  necessary  to  make  the  new  channel  along  the  left  bank,  a 
survey  from  Browns  Ferry  to  Lock  A  was  begun;  the  transit  and  lerel 
lines  were  run,  but  the  soundings  were  interrupted  by  high  water;  the 
field  work  was  platted. 

The  drift  sluice  built  in  the  longitudinal  dam  which  forms  the  basin 
above  Lock  A  was  completed,  and  by  this  means  the  basin  was  kept 
comparatively  free  from  accumulations  of  drift  that  had  hitherto  been 
a  great  source  of  trouble.  The  sluice  is  opened  and  closed  by  means  of 
the  Parker  automatic  gate.  After  the  completion  of  this  gate,  the  un- 
completed portion  of  the  longitudinal  dam,  consisting  of  a  gap  650  feet 
long  in  the  tow-heads  opposite  Milton  Bluflf,  was  finished  up  to  gv9A<d 
and  all  breaks  made  during  high  water  were  repaired;  1,510  cubic 
yards  of  broken  stone  were  placed  along  the  inner  slope  of  the  dam  to 
stop  leaks. 

Lock-keepers'  houses  were  built  on  the  Gk)vernment  lands  at  locks 
A  and  B.  Several  small  ditches  were  cut  in  the  bottoms,  on  each  side 
of  the  canal,  for  the  purpose  of  draining  the  sloughs. 

Below  Lock  B  work  of  deepening  and  widening  the  channel  was  con- 
tinued  by  dredging  and  blasting;  about  20,500  cubic  yards  were  exca- 
vated and  formed  into  an  embankment  on  either  side  of  the  channel. 
At  Nance  Reef  all  loose  rock  was  removed  and  the  reef  blasted,  so  as 
to  give  at  extreme  low  water  a  depth  of  2.5  feet.  With  the  excavated 
material  a  training  wall  was  Imilt  along  the  left  side  of  the  cut  to  deflect 
the  strong  cross  current  that  existed  during  low- water  staggs.    Buoys 
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were  placed  from  Gilchrist  Chute  to  the  foot  of  Nance  Eeef,  to  mark 
the  channel  to  be  followed  by  steamboats. 

Muscle  Shoals  Division. — The  gap  at  the  inner  end  of  the  wing  dam 
at  the  head  of  the  canal  was  closed. 

The  work  of  rebuilding  the  railway  along  the  towpath  was  continued 
and  about  4.75  miles  built  during  the  year,  completing  the  track  from 
the  head  to  the  foot  of  this  division.  The  track  is  well  ballasted  with 
broken  stone  throughout,  and  a  new  40-pound  steel  rail  is  used  on  the 
side  nearest  the  canal.  The  bridges  along  the  line  were  strengthened 
by  lateral  bracing;  the  bridges  across  Blue  Water  and  Shoal  Greeks, 
being  unsafe  for  the  new  locomotives  in  use,  the  former  was  strength- 
ened by  placing  intermediate  trestles,  thus  reducing  the  length  of  the 
spans,  while  the  latter  was  replaced  by  a  new  one,  composed  of  20-inch 
I  beams  with  lateral  bracing. 

The  quarrying  and  crushing  of  stone  at  the  Lock  4  quarry  was  con- 
tinued ;  the  product  was  used  in  ballasting  the  track,  and  also  placed 
along  the  inner  slope  of  the  canal  embankment  to  stop  leaks  and  to 
protect  the  slope  against  wash  by  waves  from  passing  boats.  About 
4.5  miles  had  been  thus  protected  by  March  1,  when  the  work  was  sus- 
pended, due  to  lack  of  funds. 

The  lockkeeper's  house  at  Lock  1  was  completed,  and  houses  were 
built  during  the  year  at  locks  2,  3,  4,  5,  and  6;  the  house  at  Lock  9  is 
finished,  except  interior  carpenter  work  on  lower  floor,  and  painting.  In 
addition  to  the  foregoing,  assistant  lock-keepers'  houses  were  bmlt  at 
locks  3,  6,  and  9,  and  a  house  for  the  storage  and  protection  of  prop- 
erty was  built  at  Lock  6.  Cisterms  were  built  near  the  houses  at  locks 
1,  2,  3,  4,  and  5. 

Ditches  were  dug  in  the  bottoms  along  the  canal  to  drain  the  sloughs.  • 

A  survey  of  the  canal  was  made  from  Lock  2  to  Lock  4,  this  being 
the  portion  that  is  to  be  widened  and  straightened,  should  commerce 
warrant  it. 

Land  for  sites  for  lock-keepers'  houses  was  purchased  at  locks  5 
and  9;  20  acres  of  land  at  the  mouth  of  Second  Creek,  damaged  by 
overflow  when  the  canal  trunk  is  filled  with  water,  were  also  bought. 

The  contracts  with  A.  B.  Perry,  of  Chattanooga,  for  the  construction 
of  a  dredge  hull,  and  with  the  Steam  Shovel  and  Dredge  Company,  of 
Bucyrus,  Ohio,  for  machinery  for  same,  were  completed,  and  the  dredge 
was  put  in  successful  operation. 

The  contract  with  Ed.  J.  Howard,  of  Jefferson ville,  Ind.,  for  the  con- 
struction of  a  light-draft  towboat,  has  been  completed.  The  boat  has 
been  used  to  carry  supplies  from  Chattanooga,  Decatur,  and  Florence 
to  both  divisions  of  the  canal,  and  from  the  canal  and  Florence  to  lliv- 
erton,  Ala.,  and  also  for  carrying  funds  for  the  payment  of  employes. 

For  details  of  work  done  on  the  two  divisions  of  the  canal  attention 
is  invited  to  appended  reports  of  Mr.  W.  G.  Williamson  and  Mr.  W. 
A.  McFarland,  assistant  engineers,  in  local  charge. 

Little  Muscle  Shoals. — ^The  improvement  under  the  modified  project 
of  1877,  as  above,  has  been  practically  completed  by  cutting  a  channel 
2.5  miles  long  through  the  bed  rock  and  building  some  3  miles  of  rip- 
rap wing  dams.  The  results  obtained  are  not  satisfactory,  and  the 
project  was  accordingly  modified  in  1890,  as  before  stated. 
.  Ko  work  was  done  under  the  modified  project  during  the  year.  Five 
buoys  were  placed  to  mark  the  right  of  the  channel  to  be  followed  by 
steamboats. 

During  the  fiscal  year  $124,866.64  were  expended^  including  out- 
stlmding  liabilities. 
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Colbert  and  Bee  Tree  shoals,  beginning  abont  22  miles  below  Flor 
ence,  form  the  principal  obstructions  to  navigation  daring  the  low-water 
stages.  These  shoals,  which  may  be  considered  as  forming  one  con- 
tinuous obstacle,  are  8  miles  in  lengthy  with  a  total  fall  of  25  feet  at  low 
water,  and  at  this  stage  the  depth  in  the  channel  is  about  1.5  feet 
Four  islands  divide  the  river  through  the  shoals  longitudinally,  and  the 
work  heretofore  carried  on  for  the  improvement  of  navigation  consisted 
in  building  riprap  dams,  which,  in  connection  with  the  islands,  confined 
the  water  to  the  chute  along  tho  north  bank.  Increased  depth  was 
obtained  by  channel  excavation.  This  method  does  not  give  results 
adeciuate  to  the  present  needs  of  commerce. 

The  project,  adopted  in  1890,  contemplates  the  construction  of  a 
lateral  canal  on  the  south  bank  of  the  river,  7.8  miles  long,  150  feet  wide 
at  the  water  surface,  with  a  depth  of  7  feet.  A  combined  lock,  with  a 
totu:  lift;  of  25  feet,  was  originally  intended  to  be  placed  at  the  lower 
end  and  a  guard  lock  at  the  head  for  use  when  necessary  at  very  high 
water,  the  locks  to  be  80  by  350  feet,  with  a  depth  of  6  feet  of  water  on 
the  miter  sills  at  extreme  low  water. 

This  i)roject  was  modified  after  the  detailed  surveys  of  1891  were 
completed  by  substituting  for  the  combined  lock  two  locks  of  12  and  13 
feet  lift,  resi)ectively,  at  extreme  low  water,  and  separated  by  a  pool! 
nule  in  length. 

The  survey,  begun  in  May,  1891,  was  completed  and  the  proposed 
canal  was  located  and  staked  out;  the  center  line  was  determined  after 
an  accurate  topograplucal  knowledge  of  the  ground  was  obtained  from 
■  the  preliminary  lines  run  to  include  the  entire  bottom.  The  section 
lines  were  also  noted.  A  complete  topographical  map  of  the  route  was 
made,  and  from  this  the  estimates  for  the  construction  of  the  canal 
wen*  based. 

With  the  approval  of  the  Secretary  of  War  negotiations  were  entered 
into  for  the  purchase  of  the  necessary  land,  so  that  work  might  be  com- 
meneed  on  the  construcrtion  of  the  lowest  lock.  Satisfactory  agreements 
have  been  concluded  for  the  purchase  of  269.66  acres  of  the  total  309.07 
acres  re(]uired,  and  the  matter  has  been  referred  to  the  Department  of 
Justice  for  examination  of  titles  and  preparation  of  deeds.  As  these 
examinations  have  not  yet  been  completed,  no  work  of  construction 
could  be  done. 

As  soon  as  the  spring  freshets  subsided  the  center  line  was  marked 
by  monuments  and  referred  to  bench  marks.  In  order  to  ascertain  the 
exact  (character  of  rock  for  lock  foundations,  test  pits  were  sunk  at  the 
proposed  gate  abutments;  but  one  of  these  reached  rock  at  the  close  of 
the  fiscal  year,  and  the  rock  was  examined  to  a  depth  of  4  feet;  in  an- 
otlier,  rock  was  found  by  the  drills. 

Authority  has  been  granted  to  expend  $3,500  in  removing  a  few  rocks 
that  obstruct  the  present  channel  and  in  repairing  the  break  at  the 
junction  of  the  longitudinal  dam  and  Colbert  Island.  Nothing  was 
done,  as  the  water  remained  too  high  to  obtain  satisfactory  results. 

A  survey  was  completed  from  Florence  to  the  head  of  Colbert  Shoals, 
a  distance  of  21  miles,  and  detailed  examinations  were  made  at  Tns- 
cumbia  Bar  and  other  reported  obstructions  below.  The  field  notes 
were  platted. 

Of  the  $150,000  allotted  for  this  section  of  the  river,  $30,646.67  were 
expended  during  the  fiscal  year,  including  Q^^tanding  liabilitie^of 
which  pearly  $15,000  is  for  purchase  of  land. 
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Appropriations  for  improving  the  Tennessee  Biver  below  Chatta- 
nooga, including  surveys,  have  been  made  as  follows: 

March  2,  1827 $200.00 

August  30,  1852 50,000.00 

June  9,  1860 1,350.00 

June  12, 1860 l,406.i>4 

March  3,  1871 80,000.00 

June  10, 1872 50,000.00 

March  3,  1873 100,000.00 

June  23,  1874 100,000.00 

March  3, 1875 360,000.00 

August  14,  1876 1 255,000.00 

June  18, 1878 300,000.00 

March  3, 1879 210,000.00 

June  14,  1880 .* 300,000.00 

March  3,  1881 250,000.00 

August  2,  1882 250,000.00 

July  5,  1884 350,000.00 

Augusts,  1886 262,500.00 

August  11,  1888 , 250,000.00 

September  19,  ISIK) 450,000.00 

Total 3,620,456.94 

The  money  statement  for  this  work  is  consolidated  with  that  for 
Tennessee  River  below  Bee  Tree  Shoals  (Appendix  B  B  1),  so  as  to 
embrace  the  entire  reach  of  the  river  below  Chattanooga,  as  follows: 

TENNESSEE   RIVER  BELOW  CHATTANOOaA,  TENNESSEE. 

Money  statement 

July  1,  1891,  balance  unexpended $349,885.56 

June  30,  lti92,  amount  expended  during  fiscal  year 196, 495. 95 

July  1, 1892,  balance  unexpended 153,389.61 

July  1, 1892,  outstanding  liabilities $19, 864. 32 

Jaly  1, 1892,  amount  covered  by  uncompleted  contracts 2, 800. 00 

22, 664. 32 

July  1, 1892,  balance  available 130,725.29 

Amount  appropriated  by  act  approved  July  13,  1892 500, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 630, 725. 29 


'Amount  (estimated)  required  for  completion  of  existing  project 5, 837, 939. 81 

Amount  that  can  be  profitably  expended  in  fiscal  year  enaing  June 

30,  1894 2,155,000.00 

S  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 
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Statement  of  work  done  during  the  fiscal  year  ending  June  30,  1892,  on  the  Ten- 
nessee River  between  Chattanooga,  Tenn.,  and  Decatur,  Ala. : 

At  the  close  of  the  last  fiscal  year  the  survey  of  that  portion  of  the  river  embraced 
between  Chattanooga  and  Shellmound  had  reached  the  head  of  Suck  Point,  about  11 
miles  below  Chattanooga,  but  owing  to  unfavorable  stage  of  the  river  no  soundings 
of  importance  had  been  taken.  On  July  2,  the  river  having  fallen,  the  survey  was 
pushed  to  completion  at  Kelly  Ferry,  a  distance  of  22.7  miles,  though  the  examina- 
tion  of  the  river  was  continued  to  Shellmound. 

The  party  was  transferred  to  Bridgeport,  Widow  Bar,  and  Gnntersville,  and  made 
detailed  surveys  of  these  obstructions;  distances  covered  were  as  follows:  Bridge* 
por^u|:vey  ^,8?  mHw,  Widow  Bar  0.58  miles,  Guntersville  3.82  miles. 
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A  line  of  levels  wan  ran  from  the  end  of  the  Sack  sarvey  t<»  Bridgepoit  to  connect 
the  Hnrvey.H.  This  g»ve  a  continaooB  line  of  leveU  from  Chattanooga  to  Widow  Bar 
about  60  miles. 

As  the  stage  of  the  river  at  the  time  of  the  survey  at  Gnntersville  waa  anf&von. 
Vile  i'oT  the  ob  training  of  reliable  in  formation ,  after  the  river  had  reached  avery  kw 
stage  closer  examinations  were  made  and  low-water  fall  obtained.  This  opportunity 
WHH  taken  to  locate  permanent  bench  marks  at  the  head  and  foot  of  all  shoak  and 
pointH  likely  to  require  imnrovement,  at  from  4  to  5  feet  above  water  sai&ce,  siithat 
at  any  future  day  should  tne  survey  be  continued  low-water  plane  could  be  readily 
entabiisliPd. 

The  low-water  plane  was  very  accuratelv  determined  from  Chattanooga  to  Bridge- 
]»ort,  as  well  as  the  high-water  slope.  All  levels  of  the  surs'ey  were  referred  to  tne 
zero  of  the  Chattauooga  gauge,  which  is  said  to  l>e  630.64  feet  above  mean  tide,  and 
is  the  lowest  water  ever  known.  Whenever  practicable,  levels  were  taken  directiy 
ou  the  river  bed  without  reference  to  water  surface,  but  the  latter  was  alwa)-8 
not^'d. 

The  discharge  of  the  river  at  a  3-foot  stage  was  obtained  at  a  cross  section  1  mile 
below  the  Chattanooga  gauge.  The  river  was  divide^  into  sectious  of  50  feet,  and 
a  number  of  velocities)  tak<m  in  each  section.  The  total  area  of  cross  section  wth 
7,900  square  feet,  and  mean  velocity  2.19  feet  per  serond,  giving  a  discharge  of  17,301 
cubic  feet.  The  discharge  at  a  !^)-foot  »t.ago  was  also  determined  at  the  same  ctosa 
section;  area  of  cross  .sect  ion,  40,t^36H({uare  feet;  mean  velocity,  5.49  feet  per  second, 
giving  a  discharge  of  221,4-14  cubic  feet  per  second. 

During  the  winter  and  spring  tides  of  1892  detailed  observations  were  made  of 
the  action  of  the  current  at  various  sta(|:es  from  5  to  38  feet,  and  surface  velocitieA 
taken  in  the  channel  at  all  important  points  to  determine  at  what  points  and  8tag<« 
navigation  was  the  most  difficult.  From  these  observations  the  accompanying  tables 
were  prepared  and  will  be  of  interest. 

M:i]is  of  all  portions  needing  improvement  were  drawn  on  a  scale  of  50  to  200  feet 
per  inch,  as  the  necessities  were  thought  to  require,  with  5-foot  contours  to  high 
water  mark. 

In  the  mountain  section,  the  obstructions  consist  solely  of  conglomerate  sandstone 
reefs  and  bowlders,  and  bars  of  rounded  sand  cobblest-one^  brought  down  by  monn- 
tain  streams  entering  the  river.  An  analysis  of  the  stone  showed  as  follows,  and 
fairly  represents  all  rock  in  this  section: 

Silica : 93.899 

Oxide  of  iron  and  alumina 5.739 

Lime 0.298 

Magnesia 0.264 

At  Ross  Towhead«  Bridgeport,  Widow  Bar,  and  Guuteraville,  the  rock  is  limestone 
dipping  either  up  or  down  stream  with  gravel  between  ledges. 

As  soon  as  possible  after  completion  of  the  survey,  a  force  was  organized  and  the 
necessary  appliances  and  plant  secured  for  work  in  the  channel  at  Tumbling  Shoals. 
Three  cribs,  each  13  by  8.5  by  8  feet,  were  put  in  at  the  head  to  break  the  force  of 
the  water  while  excavating.  Twenty-eight  cubic  yards  of  rock  were  removed  from 
the  channel,  requiring  89  feet  of  holes  to  be  drilled.  The  excavated  material  was 
placed  in  the  cribs.  High  water  stopped  channel  work,  and  the  force  was  employed 
mreniovini;  bowlders  and  trees  from  the  banks  to  high  water. 

On  May  1  work  was  begun  at  Suck  Point  and  consisted  in  widening  the  cross 
section  by  the  removal  of  large  bowlders  and  trees  along  the  bank  from  low  to  high 
water  mark. 

The  following  work  hafl  been  done  during  the  year:  Four  snags  removed  from  the 
channel  at  Tumbling  Shoals;  1,181  trees  cut  from  the  left  bank  and  2,270  from  the 
right  bank  between  the  head  of  Tumbling  Shoals  and  foot  of  Suck  Point:  342  trees 
cut  from  the  left  bank  at  the  Suck.  At  Poor  Horse  Bar  768  cubic  yards  of  rock 
blasted  and  removed^  at  Shoal  Point  1,766'cubic  yards  of  rock  were  removed.  At 
Sink  Point  5,559  cubic  yards  of  rook  were  blasted  and  all  excepting  1,339  cubic  yards 
were  removed.  One  thousand  and  eiajhty-five  feet  of  holes  were  drilled  in  rock  at 
the  Suck,  preparatory  to  blasting.  All  blasted  rock  was  boated  and  dumped  in  the 
big  eddies  between  the  shoals. 

Miscellaneous  work  consisted  in  the  erection  of  derricks,  platform  for  drilling, 
repairs  of  barges,  quarter  boat,  skiffs,  boating  of  coal,  supplies,  etc. 
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Statement  showing  in  miles  per  hour  the  surface  velocitif  of  current  in  channel  at  different 
readings  of  gauge  at  the  head  of  Tumbling  Shoals,  Tennmsee  River, 


Gaage  readingH. 

6.45. 

9.65. 

10.90. 

12.40. 

21.40. 

Miles 
per  hour. 
.5.38 
6.62 
6.79 

38. 

Bemarks.     ^ 

Tumbling  Shoalfi  . . 

Suck  Point 

Suck 

Miles 
per  hour. 
5. 12 
.5.21 
7.43 
5.03 

Miles 
per  hour. 
4.18 
5.55 
7.52 

Miles 
per  hour. 

Miles 
per  hour. 
4.22 
6.32 
7.79 

MiUs 
per  hour. 
4.86 
7.17 
8.32 

5. 75 
7.05 

Siiok  Shoala 

Velocitv   of  current  de- 

Richie  Point 

6.92 

8.84 
4.73 

9.13 

10.25 
4.94 

creaaea  as  river  rif»es  at 
Suck. 
Current  strong  at  hi^h 
stages  onlv. 

Pot 

6.32 
6.92 

7.17 
6.15 

8.02 

4.8:;; 

Skillet 

statement  shatoing  difference  (in  feet)  between  high  and  low  water  at  important  points  be- 
tween Chattanooga,  Tenn.,  and  Bridgeport,  Ala, 


Locality. 


Chattanooga 

Head  of  Ross  Towhe«i4 
Foot  of  Boss  Towhead . 
Chattanooga  Creek 


Browns  Ferry 

Head  of  Williams  Island. . . 

Jackson  Bar 

Head  of  Tumbling  Shoals. 
Foot  of  Tumbling  Shoals  . . . 

Head  of  Suck  Point 

Head  of  Suck 

Foot  of  Suck  Wall 

Head  of  Suck  Shoals . .  ^ 

Foot  of  Suck  Shoals 

Bichies,  between  Suck  and 
Pot. 

HeadofSkiUet 

Foot  of  Skillet 

Kelleys  Ferr>- 

Shellmoond 

Bridgeport 


Low- 
water 
fall. 


2 

3.84 

4.70 


7.18 

7.35 
11.12 
11.86 
17.47 
17.51 
17.86 
19.58 
20. 64 

22.2:}t 

22. 98 

24.12 

28.74 
29.21 
32.71 
37.06 


1867, 
high- 
wftt«r 

fall. 


L73 
1.18 


3.55 


5.44 


7.79 
8.63 


22.14 
24.13 


31.41 


54.29 


1881, 
low- 
wHter  ele- 
vation. 


630.64 
628.64 
626.  80 
625.90 


623.46 
623.29 
619. 52 
618. 78 
613. 17 
613. 13 
612. 78 
611.06 
610 
608.41 
607.66 

606.52 
603.90 
601.43 
597.93 
593.58 


High- 
water  ele- 
vation. 


688.64 


Differ- 
ence. 


686.91 
687.46 


634.35 


58 


60.11 
61.56 


685.09 

61.63 

683.20 

64.42 

680.85 
680.01 

68.07 
68.05 

666.50 
664.51 

58.84 
57.09 

657.23 

55.80 

40.77 


Bemarks. 


United  States  gauge. 

United  States  gauge. 
i5end  at  Loo  Ic  out 
Mountain. 

Above  bar. 

Bottoms  disappear. 


Foot  of  fall. 


Left    channel,    railroad 
bridge. 


REPORT  OF   MR.   W.    G.   WILLIAMSON,   ASSISTANT  ENGINEER. 

Summary  of  work  done  au  Elk  River  Division  of  the  Muscle  Sboals  Canal,  from 
July  1, 1891,  to  June  30.  1892 : 

(1)  Above  Lock  A, — The  cross  dam  opposite  Miltons  Bluff  was  removed  by  the 
dredge;  1,352  cubic  yards  of  loose  rock  were  handled.  Eight  thousand  two  hundred 
and  eighty-six  cubic  yards  of  mud  and  sand  were  dredged  from  the  back  of  the  dam 
behind  the  tow-heads  just  below  Miltons  Bluff,  in  order  to  build  that  portiou  of  the 
dam  which  was  incomplete.  Seven  hundred  and  twenty-two  cubic  yards  of  mud  and 
sand  and  clay  were  dredged  and  removed  with  shovels  from  the  cofferdam  surround- 
ing the  drift  sluice,  and  the  sluice  gate  prepared  for  use.  Three  thousand  five  hun- 
dred and  sixty-two  and  one-half  cubic  yards  of  stone  were  quarried  at  the  Hluff 
quarry,  9i  cubic  yards  of  dimension  stone,  and  812  cubic  yards  of  stripping  done. 
Fourteen  cubic  yards  of  stone  were  cut  for  the  lo(;k  masters'  houses  to  be  built  at 
Locks  A  and  B.  Two  hundrecl  and  twenty-seven  and  three-fourths  cubic  yards  of 
masonry  were  built  at  the  ends  of  the  drift  sluice.  The  sluice  finished  and  put  to 
use.  Four  thousand  four  hundred  and  six  cubic  yards  of  riprap  dam  were  built  above 
Lock  A. 

(S)  At  Lock  A. — Forty-five  cubic  yards  of  earth  were  excavated  for  a  drain  to  carry 
off  the  surface  water.  The  foundation  for  the  lock  master's  house  was  excavated. 
The  house  itself  buiU  complete,  as  per  plans.  There  were  19.27  cubic  yards  of  rubble 
masonry  iii  the  founaation. 

ENG  92 123 
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(.?)  Between  Loch9  A  and  B. — ^Dit**h*^  were  dnj;  to  drain  the  ftloaghn  on  both  sides 
of  tlie  canal.    Then?  were  1,635  r.n\>\c  yardA  earth  excavation  in  the'  ditcbea. 

(4)  At  Lock  B. — The  fonndation  fi»r  the  Ux-k  nia^t**r'B  house  at  Lock  B  was  ei^'a- 
Tatedt  and  the  maAonry  work,  19.27  cahic  yanls,  built.  The  house  it«elf  was  built 
corn|4cte.  aA  per  plans. 

( 6 )  Below  Lock  B. — In  the  channel  below  Lock  B  dredging  was  contiiiiiedy  with  the 
a^iHtance  of  an  occaAional  bla«it  when  the  rock  proved  of  too  nolid  a  character  to 
be  handled  by  the  dredjfe  alone.  Forty-five  cnbic  yards  of  solid  rock  were  taken 
from  this  channej,  and  2<),4MK  cuViic  yards  of  loose  rock.  This  material  was  forme*! 
into  a  bank  on  the  ri|;ht  of  the  channel,  and  at  extreme  low  water  is  for  a  greater 
portion  of  the  lenj^th  of  the  cut  exposed  to  view.  Five  hundred  and  forty  six  cubie 
yanU  of  s^did  rcK'k  were  bhiAted  and  removed  from  Nance  Reef  and  placed  on  either 
side  of  the  channel  aj«  f^uiden  for  boats  crrjssing  the  reef.     The  channel  and  its  ap- 

Kroacht'M  are  very  mueh  improved.  8ix  buoys  were  anchored  along  the  channel  from 
ance  Heef  to  Gilchrint  Chute,  indicating  the  channel  to  be  used  by  steamboati». 

(6')  Mi9€ellaneoH8. — This  work  conMi.sted  in  repairing  the  Ye«»sels  and  tools  belong- 
Ing  to  th(*  plant;  boating  material,  not  only  from  point  to  point  of  the  work,  but  also 
from  Deentur  to  this  diviHion  ana  the  lower  division;  boating  wood  and  coal,  haul- 
ing Hiipplif'N,  sharpening  tools  for  the  quarry,  repairing  Engineer  qnarterSy  t.he 
kitrhf'ns  aiifl  houHes  for  tiie  laborers,  hauling  wood  and  wator  to  the  quarters.  The 
dredge  Hancood  and  steam  tow  boat  Elk  required  frequent  repairs,  and  were  very 
often  drawbacks  to  the  pr(»mpt  execution  of  work.  The  barges  for  boating  materisJ 
and  the  d«Tri('k  boats  all  required  occasional  repairs  and  caulking. 

The  miscellaneous  work  consisteil  in  general  care  of  engineer  property,  rex>air  of 
rHiM.  locomotives,  and  tools,  handling  of  wood  and  coal,  hauling  men  to  and  from 
work,  etc. 

RKroRT    OF   MR.   W.   A.   M'FABLAKD,  ASSISTANT  KNGINEKR. 

Siimnmry  of  work  on  the  Mnsc'le  Shoals  Division  from  July,  1891,  to  Jane,  1892,  both 
inrhisive. 

Above  Lock  1. — The  gap  formerly  existing  through  the  wing  dam  near  its  shore  end 
haH  heen  closed,  2,300  cubic  yards  of  earth  and  67  cnbic  yards  of  stone  being  used  in 
the  work. 

Lockmaster'B  houfe  at  Lock  2, — This  house  was  painied  inside  and  out,  and  slight 
repairs  were  made  to  doors  and  windows.  It  is  now  complet4»d  and  occupied.  A 
iiiaminry  cistern  having  a  capai-ity  of  1,130  cubic  feet  was  also  built. 

The  lockniasters'  hcmses  built  during  the  year  are  two-story  frame  buildings,  hav- 
ing two  rooms  and  an  otllce  on  the  first  floor  and  thr^  rooms  on  tbe  second;  they 
are  HupporU'd  on  nuisoury  wall  and  piers,  containing  27  cubic  yards,  except  Lock  9, 
where  32  cuhic  yards  were  used,  have  double  floors,  storm  sheathing  and  siding,  and 
are  ))liistered  throughout.    They  were  built  at  the  following-named  locks: 

At  Lock  2. — lIouHe  completed;  cistern  of  800  cubic  feet  capacity  built. 

At  Lock  S, — House  completed;  cistern  of  8(X)  cubic  feet  capacity  built. 

At  Lock  4, — House  complet-<'d  and  occupied. 

At  Lock  5. — House  completed;  cistern  of  800  cubic  feet  capacity  built. 

At  Lock  fi. — House  completed  and  occupied. 

At  Lock  !K — HouHe  complet<Mi  except  interior  finishing  on  lower  floor  and  painting. 
HouHes  for  aHHJHtant  loekuiawtors  were  built  at  Locks  3,  6,  and  9;  these  are  one-story 
builtliiitXH  of  three  rooms:  they  are  completed  and  occupied. 

ICaihray  construction. —  Twenty-four  thousand  five  hundred  and  seventy-five  feet  of 
truck  were  laid,  completing  the  line  and  making  total  length  of  track  75^075  feet. 
Tiie  best  of  old  rails  on  hiuid  were  used  on  side  of  track  farthest  from  the  canal,  a 
new  4<)-]u)iind  steel  rail  being  UHcd  on  the  canal  side.  Oak  hewed  ties  7  feet  by  7 
iiuheM  by  8  inches  were  laid  and  the  whole  well  ballasted  with  broken  stone.  Two 
thousand  and  Neventy-two  cubic  yar<l8  of  stone  wore  crushed  for  baUaet,  and  about 
nn  eqtnil  amount  of  quarry  chips  and  natural  broken  stone  were  placed  in  the  work. 
Sh(»rt  spur  tracks  to  fariiitate  the  handling  of  cars  were  put  in  at  Locks  1,  2,  3,  4,  5 
and  il 

J'lirimj  emhaukmrnt  of  canal. — The  %vork  of  quarrying  and  crushing  stone  at  Lock  4 
t^narry  iV»r  the  jtiirpose  of  juiving  inner  slopes  of  canal  embankments  was  continued 
until  the  end  ol  iMbrunry,  when  the  work  was  discontinued  for  lack  of  funds.  Fol- 
loN\  ing  is  a  snmmary  of  work  done  during  the  year: 

Cubic  yards. 

Stcmo  quarried 9,063 

KarMi  st ripped  from  quarry 3,  9il5 

IStoiio  rrusliiMl 7  7^7 

This  crushed  stone  wna  placed  on  the  innor  ctloiies  of  the  canal  Ambankmeiits,  cov» 
wring  rt  length  of  7,5lX)  yards  (4.3  miles). 
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A  house  for  the  storage  of  engineer  property  was  built  at  Lock  6^  this  is  a  two- 
story  frame  building,  strongly  built,  support  ed  on  stone  nuisonry  piers  containing 
about  20  cubic  yards;  is  40  feet  by  22  feet  on  the  ground  plan,  and  has  on  the  first 
floor  an  oflice  and  bed  room :  it  is  completed  and  occupied. 

Bridges, — Blue  Water  Hriage  was  strengthened  by  placing  in  each  of  the  9  spans 
intermediate  trestles  consisting  of  two  uprights  with  diagonal  l>racing. 

The  bridge  across  8hoal  Creek,  26  spans,  has  been  entirely  rebuilt,  the  old  9-iuch 
Ht-eel  I  beams  and  rod  braoing  being  removed  and  replaced  by  simple  20-inch  wrought 
iron  r« ;  the  old  9-inch  steel  I's  were  cut  into  suitable  lengths  for  use  as  cross-brac- 
ing on  the  new  bridge,  and  were  riveted  to  the  web  of  the  20-inch  I's  with  angle 
plates  and  three-quarter- inch  rivets.    The  new  bridge  is  completed  and  in  use. 

The  wooden  cushions  formerly  used  to  support  the  ends  of  1  beams  of  bridges  at 
Second  Creek,  Helltown  Branch,  and  Douglass  Branch  were  replaced  with  stone. 

Cross-bracing  similar  to  that  used  on  the  new  Shoal  (^'reek  Bridge,  was  put  on 
bridges  at  Second  Creek,  Helltown  Branch,  Douglass  Branch,  Four  Mile  Creek,  and 
Six  Mile  (llreek. 

Ditching. — Ditches  having  an  average  cross-sectioual  area  of  12  square  feet  were 
dug  outside  of  the  canal  embankment,  for  the  purpose  of  intercepting  leakage  from 
the  canal,  at  the  following  locations: 

Linear  feet. 

Above  Lock  2 2,520 

Between  Locks  4  and  5 4, 593 

Between  Locks  5  and  6 2, 400 

Opposite  Look  6 350 

Betwei'n  Locks  6  and  7 1,686 

Total 11,549 


COMMERCIAL  STATISTICS. 


Between  Chattanooga^  Tenn.,  and  DecatuTy  Ala, 


Lumber  — 

Cotton 

Live  stock . 

Grain 

Flour 

Cotton  s«od 


Yt!ar  cnidin^  Juno 

30 

— 

1891. 

1892. 

Ton*. 

Ton*. 

aw 

3.113 

580 

3,o:)8 

2 

621 

1,166 

7,396 

61 

1,054 

93 

285 

General  morchan^liRfi 

Logs  and  woc^l 

Iron 

Staves 


Total. 


Year  ending  June 


•30— 


1891. 


Tons. 

451 
37,500 


40, 306 


1892. 


Tom. 

](),  036 

45, 755 

2,250 

6.272 


78, 820 


Between  Florence,  Ala.,  and  Paducah,  Ky, 


Iron 

StAves 

Lumber . . . 

Cotton 

Peannta... 
Live  stock 
Hoop  poles 
Grain 


Tear  ending  June 

3C 

— 

1881. 

1892. 

Tons. 

Tom. 

10,299 

6.910 

3,427 

3, 986 

29.172 

24, 742 

5,029 

6,105 

4,294 

4,649 

1,384 

2,189 

473 

5,699 

14,843 

18,249 

Flour 

Cotton  seed 

Sand 

Genoral  merchandise 

LofTs 

Railroiid  ties 

Total 


Year  ending  June 
30— 


1891. 


Tout, 
6,400 
1,104 
2,100 

28, 993 
297, 789 

30,000 


435, 466 


1892. 


Tons. 

6,073 

005 

2. 3.53 

.36,114 

71.336 

46, 7^9 


2:}6, 200 


The  statement  of  the  commerce  between  Florence,  Ahi.,  and  Paducah,  Ky.,  shows  ah 
apparent  decreiise  of  199,257  tons.  This  is  due  to  fewer  logs  having  been  towed  dur- 
ing the  fiscal  year  ending  June  30,  1892,  than  during  that  ending  June  30,  1891. 

Thero  is  an  actual  increase  in  staples  of  27,196  tous. 


^» 
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Lvtt  of  9UamhoaU  (sterm  Kheel)  plying  on  the  Trnnf^Hce  Hirer  hdow  Chattanooga,  7,^^^ 


Nam<>  of  htmU 


Lingth.     IJreadth  '  J)epth. j ToimtgB. 


Btt'rtrn  ChutfanotHia,  Tfun.,  and  Ihratur^  Ala. 


M  miHe 

R  l- .  Younc 

Wvitb  (  iiy 
.1.  ll.  lln>:lM'<* 

UfrlRsrt 


Jtrluc  Florcufr,  Ala. 


City  "f  Sarannah 
rity  4»f  Sli.jH.  Ill  . 
I  ilv  of  ra«iucah 


\\tU 


•ic 

a;  1.  Willi* 

lr\»n  Ac**-.  - 
G  ujt  Genin 


CC2. 


OPERATING  AND  CARE  OF  MUSCLE  SHOALS  CANAL,  TENNESSEE  RIVEK, 

The  Muscle  Shoals  Canal,  whicli  has  been  in  the  course  of  construc- 
tion since  1875,  was  formally  opened  to  public  traffic  on  the  lOth  day 
of  XoYcuiber,  181H). 

Tlie  canal  consists  of  two  sections,  the  Elk  Eiver  division  and  the 
Muscle  Shoals  division.  The  former  is  1.5  miles  Umg  and  has  two  locks, 
each  60  by  300  feet,  with  a  total  lift  of  23  feet.  The  Muscle  Shoals  di- 
vision,  beginning  about  8  miles  below,  is  14.5  miles  long,  and  has  been 
i^mstructcd  by  rebuilding  and  enlarging  the  old  canal  built  by  the  State 
of  Alabama,  1831-18^36.  This  canal  was  used  for  one  season,  but  the 
obstructions  in  the  river  above  and  below  permitted  navigation  only 
during  certmii  stages  of  the  water.  As  no  funds  were  appropriated 
for  its  maintenance,  it  was  abandoned  in  1837. 

As  reconstructed,  this  division  contains  nine  locks  of  same  dimen- 
sions as  those  in  the  upper  division,  with  a  total  lift  of  85  feet. 

During  the  past  fiscal  year  the  canal  has  been  maintained  in  working 
order,  and  the  only  delay  to  traffic  was  for  about  twohqurs  in  January, 
when  the  level  below  Lock  6  was  necessarily  emptied  to  permit  the 
closing  of  several  small  leaks. 

A  conji>lete  i)atroI  of  the  embankments  was  made  daily  for  the  pur- 
]>i>se  of  detecting  leaks,  and  these,  when  likely  to  be  serious,  were 
repaired  at  once. 

A  break  60  feet  in  length  occurred  at  the  west  abutment  of  Sixmile 
Dam,  extemling  down  to  rock,  or  a  depth  of  about  15  feet;  994  cubic 
y;inls  of  earth  and  142  cubic  yards  of  rock  and  broken  stone  were  used 
in  it<  rt^pair.  A  serious  break  occurred  on  April  21  on  the  north  side 
of  tlie  canal,  extending  75  feet  from  the  east  abutment  of  the  aque- 
duct, and  do^\^l  to  a  depth  of  20  ftet  below  the  top  of  the  embankment. 
In  n»j»airing  tlie  brearh,  2,300  cubic  yards  of  broken  stone,  gravel,  and 
earth  were  used.  I>osides  130  cubic  yards  of  heavy  riprap  placed  on  the 
outer  shipc  near  tlic  toe. 

A  lariTC  number  of  small  leaks  on  both  di\i8ions  of  the  canal  were 


stojipcd  by  the  use  t»f  broken  stone,  gravel,  and  clay. 
The  valves  for  emptying  and  filling  the  locks  have  1 


been  very  trouble- 
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Bome,  and  have  required  frequent  repairs.  At  Lock  7  an  old  valve, 
having  given  out  entirely,  was  replaced  by  a  new  lift  valve  with  coun- 
terbalance and  pawl-and-ratchet  lifting  gear,  designed  by  Mr.  W,  A. 
McFarland,  assistant  engineer,  which  gives  better  satisfaction.  Two 
cast  iron  balanced  valves,  working  on  vertical  shafts,  were  put  in  at 
Lock  6,  and  work  well,  being  easily  handled  by  one  man. 

The  ^'Uiount  of  sediment  removed  from  the  canal  by  the  dredges  is  as 
follows: 

Cubic  yards. 

Above  Lock  A  (by  dredge  Harwood) 750 

Above  Lock  1  (by  Buoyrm  dredge 9, 500 

Below  Lock  2  (by  Bug^mb  dredge) 60 

Between  Locks  3  and  4  (by  Bucyrus  dredge) 9, 500 

Between  Locks  4  and  5  (by  Bucyrus  dredge) 7, 650 

Between  Locks  5  and  6  (by  Bucyrua  dredge) v  500 

Total 27,960 

The  old  coflferdam  at  Second  Creek  was  also  removed. 

The  heavy  rains  in  April  caused  the  wat^r  in  the  canal  to  rise  2  feet 
above  Lock  2,  and  200  cubic  yards  of  iilling  were  washed  from  behind 
the  lower  wing  wall.  This  material  was  deposited  immediately  below 
the  lock  and  had  to  be  removed  by  hand. 

Five  thousand  eight  hundred  and  ten  logs  were  removed  from  the 
canal  above  Lock  A  and  five  snags  prilled;  nearly  all  of  this  drift  was 
turned  into  the  river  through  the  drift  sluice.  Two  hundred  and  sev- 
enty-four logs  were  removed  from  the  canal  between  Locks  A  and  B. 
Weeds  were  cut  from  the  towpath  from  Lock  1  to  Lock  3,  and  from 
Lock  4  to  Lock  9. 

A  locomotive  has  been  used  to  tow  barges  through  the  canal,  and  it 
has  been  yery  useful  in  assisting  tows  and  steamboats. 

Abstract  of  allotments. 

November  28,  1890 : $40,000.00 

July  1,1891 31,792.04 

Total 71,792.04 

Estimate  of  funds  needed  frtrin  appropnuthm  for  operatinij  and  care  of  canals  and  other 
works  of  navUjation^  indcfinitVf  to  be  applied  to  current  expenses  in  operating  the 
Muscle  Shoals  Canal  from  July  1,  1S02j  to  June  SO.  7803. 

Amount  required  for  fiscal  year  cndiiij?  Juno  30,  1893 $(50,000.00 

}  -alaiicc  reniainiDg  from  allotnieut  of  incccding  year,  exclusive  of  oat- 
standing  lialiilities 14,767.10 

kdditiooal  allotment  reriuired  for  fiscal  year  ending  June  30, 1893 45, 232. 90 

To  bo  expended  as  follows: 

1  assistant  engineer,  at  $175  per  month 2, 100 

I  master  mechanic,  at  $100  per  nioiitli 1,  200 

II  lockmasters,  at  $75  per  month  each 9, 900 

11  assistant  lock  masters,  at  $-10  per  mon  i  h  ladi 5,  280 

1  clerk,  at  $100  per  month ;i,  200 

1  engineer  at  machine  shop,  at  ii\()  [ui  uKnith 720 

1  telephone  line  man,  at  $50  per  month 600 

2  blacksmiths,  at  $75  per  month  each 1, 800 

1  carpenter,  at  $80  per  month 960 

2  overseers,  at  $80  per  month  ea<h 1, 920 

.30  laborers,  at  S^^O  per  month  each 10, 800 

Dredging  and  towboat  crews,  $8(H)  per  niont  h 9, 600 

►Subsistence,  $-150  per  nnmth 5, 400 

Kepairs  of  dredge,  plant,  material,  and  t;(muijg»'<uci»\s 8,  .520 

Total  for  one  year *. 60, 000 


i 
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Sictemtnt  of  trafic  through  the  Muscle  Shoals  Canal  during  the  fiscal  year  ending  JmSO 
is:**,  eompartd  irtfJb  the  traffic  during  the  seven  and  two-ikirds  months  of  the  jhtd  year 
ending  June  30,  1S91,  during  which  the  canal  was  open  to  traffic. 


St  eAmen muiiber. 

lUrstti do... 

liAfxtk do... 


'luiitM|;« 


Lamher.  ..< 
Cotioo 

<imtn 


do... 
.tout- 
do... 
do... 
do.. 


i  ;our - do. 

l)ak  vxtract do. 

i«rD«ral  mrrchtndinc do. 

L«>sr* do. 

Iron.  ....••.••..... do. 

C«*l do. 


T.*tal 

ij^^» uambLT. 


War  (ndiDg  Jane 
30- 


1891. 


26 

19 

7 


4,257 


645 
157 
«S6 

640 
578 
130 
280 


3,296 
175 


vm. 


so 
11 

13 


7W 

m 
r) 

1,006 

1,056 
M 

1,130 
315 


e,915 
1,013 


*  luclad«d  Id  general  mcrchaodiBe. 
Tlie  above  stateuicnt  is  exclusive  of  supplies  brought  by  United  States  steamen. 


tktailtd  expmses  incurred  for  operating  and  care  of  Muscle  Shoals  Canal  during  thtpisl 

gear  ending  June  30,  1892, 


.ImU 

.\^;.: 

^  *^  I 
\  '\ 
!».< 

l^^C 

l.i. 

>5  u 
-\i.r 
M  i\ 


Office  and  udminit- 
tration. 


Operating,  care,  repairs,  etc. 


Locka  A  and  B. 


Locks  1  to  9. 


■  '•• 
ITT'.  iM 


i: 
i: 

i: 

^  ~ 


19«  •<!> 

J.V»   !■< 

i.>:>  *»» 

I   u:vv»»» 


$17^  <•»•  $?^>.  Oi»  $.Vi.  86  $a.  29   $3 17. 1.'  |1, 643. 67 


ffJlKiVO  1,729.00 
eus.lij.  1,619.00 
2S.^.«>  1,680.00 
5:»7.22l  1,312.01> 


17."..  i»'  r*ii7.  vj  61.  r 

17:»  «•►  .V{4.  i:;' ti7. 6;*"    6.8« 

IT",  .«v  !•»*».  im  Till.  14'  3i<.75 

175  "*•  471*  o:i;  5^.17. 

1 7 :».  t» »  40 1 .  66,  :k>.  ;*,> 

1 


1<»5  ?,i\  a^.  S3  54.96 

•J  V.  t «•  .^Tk-i.  :<:{)  70.  75. 

■J.o.  i" '  .^*^ ».  •  H »  :)2.  6 1 

'J^vi.  !.*>  :{."»'•.  m>'  .'il .  o4» 

•jtv4. 2.*.  :u<'.u»  5:mo 

2»>2.u»:  314.  t.7.  W.  i»5   eO.lW 

I 


457. 01 


1,«20.00 


441.29  1.M0.00 

629.  U6  2.570.16 

4:r2.61  2,.'i61..'i0 

4:n.rH»  2.W)7.52 

3S:t.  10  2,&99.K) 

469.02  3,010.05 


X 


$195.47 
212. 6«: 
190. 42 
199. 70 
201. 42^ 
192. 4U 


f89.9l 
154.' 85 


259.521,690.66 

263.02  471.67 
260.79.  a*i3.25 
185. 99  156. 67 
224.68     425.90 


o 
H 


6 
3 
U 


$1,839. 14 12, 321. » 
1.941.68  -1745.7: 
1,809.42  2.593.04 
1,969.64  2. 4^0.53 
1,813.42  2,525i64 
1,967.25  2,599.38 


3, 881. 18 
3,:w>4.85 
3.155.54 


4.520.77 
4,1)».S3 
3,)i43.15 


249.58 


yX^  3i'  16.  :r>  2,  539. 5:>  4,  782.  i»'.»,724. 19  108. 90  5, 615. 18  25, 482. 7o!2. 62«.  67  3, 988. 80  32, 078. 17 

i  '  I  ill  i  I 


645. 8G 


3.240. 1)5  Z.^A,^ 
3,250.38  3,«r7.73 
3,905.49;  4,637.11 


40.332.90 
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A. 

Agnto  Bay  Harbor,  Minii.,  improvement  of 

^  bnapee  "Harbor,  Wis.,  improvement  of 

A  lalMima  Kivor,  Ala.,  improvement  of 

^Xllmny,  Oregon,  con.<*triiction  ot  bridge  across  Wil- 
lamette Kiver  by  city  of 

A  lliomarlo  and  Rajei«:h  Kailroad  Ck>mpany,  bridge  of. 

Allieroarle   Sound,  K.  C,  improvement    of  inland 
route  "between  Norfolk  Harbor,  Va.,  and 

Alexandria,  Va.,  conatruction  of  bridge  across  Hunt- 
ing Creek  at 

Alger  Blouch,  Wash.,  constmction  of  bridge  of  Wah- 
k  iak nm  County  across 

A  llrgheny  Bridge  Company,  bridge  of 

Allcirliony  River,  Pa. : 

Briilgo  at  Oil  City,  construction  of 

Bridge  at  Sixth  street,  Pittsburg,  construction  of 

Herr  island  Dam,  construction  of 

Improvement  of 

Alloway  Creek,  N.  J.,  improvement  of 

Altaraatia  River,  Ga.,  improvement  of 

Amite  River.  La.,  improvement  of 

Anacostia  River,  D.    C,  establishment  of  harbor 
lines  in • 

Anacostia  River,  D.  C, examination  and  survey  of. . . 

Anacostia  River,  D.  C,  improvement  of 

Anderson,  Han'ev  W.  (schooner),  removal  of  wreck 
of .*. 


Apalachicola  Bay,  Fla.,  improvement  of 

Apalachicola  River,  Fla.,  improvement  of 

Appomattox  River,  Va.,  imnrovomcnt  of 

Appoqninnimink  River,  Del.,  improvement  of 

Aqnia  Creek,  Va.,  improvement  of 

Arkansas  River,  impTovement  of 

Arkansas  River,  removal  of  obstructions  in 

Arthur  Kill,  N.  Y.  and  N.  J.,  improvement  of 

Arthur  Kill,  K.  Y.  and  N.  J.,  modification  of  harbor 

lines  in , 

Ashland  Harbor,  Wis.,  improvement  of 

Ashiey  River,  S.  C,  iraprovoment  of 

Ashtabula  Harbor.  Ohio,  improvement  of 

Atkins  Bay,  Me.,  at  Phippsburg,  construction  of 

bridge  across .• 

Aa  Sable  Harbor,  Mich.,  improvement  of 


Pago. 


Back  Cove,  Portland,  Me.,  improvement  of  channel 
in 


Bagadnce  River,  Me.,  improvement  of 

BaMwin  Ferry.  Miss.,  construction  of  bridge  across 
Big  Black  River  at 

Ballast,  dumping  of,  in  approaclies  to  New  York 
Harbor,  and  recommendations  and  proposed  legis- 
lation to  prevent 

Baltimore  Harbor,  Md.,  improvement  of 

Bar  Harbor,  Me.,  CH)nstruction  of  breakwater  at 

Barnstable  County,  Mass.,  constmction  of  bridge 
across  Cohasset  Narrows  by  Plymouth  County 
and .' 

Barren  River,  Ky.,  operating  and  care  of  lock  and 
dam  on 

Bartholomew  Bayou, La.  and  Ark.,  improvement  of.. 

Bastrop  Bayou,  Tex.,  construction  of  hridge  across  . 
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Bay  City,  Wash.,   construction   of  bridge   across 
^nth  )i$ky.  Elk  River,  at 


Bay  Ridge  Channel,  New  York  Harbor,  iniprov 


ment  o] 

Bayonne,  K.  J.,  mo<liflcation  of  harbor  lines  in  front 
of 
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280 
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Part  III. 


2123 
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1996 
1992 


33  .''.20 
28  502 

405 


395 
132 
25  500 
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232 

400 

19 

475 

408 

93 

817 

398 

854 

1005 


1610 


2137 
2508 

2453 


2882 


2074 


6790- 


INDEX. 


BUBJECT. 


i 


I*«g». 


Parti. 


Il«r<m  iWrtholomew,  La.  asd  Ar^..  improrement  of. . 

Kavun  B«af.  La.,  ImproTement  of 

}i« voa  (*ourtAbi<«a.  La.«  improvement  of 

KiTott  U'Arbonne.  La..  Improvfimeiit  of 

]tayi»a  i^foarche.  La.,  improvement  of 

lUi><ra  Ma<;on.La..  improvement  of 

r>ayua  Mane  bar.  La.,  improvement  of 

lUvoti  ri.inuemioe,  I^.,  improvement  of 

iiavoii  IMai Illumine, La., prevention  of  f uKhor  cavinj; 

at  motitb  of 

lUy«»tt  Himtleway.  La.,  improvement  of 

]t«\ VII  Terhe.  La.,  improvement  of 

Ita> on  'iVh*-.  L,a.. remova]  of  wreck  in 

Rh Vuu  THrp'fwnne,  La.,  im)irovoment  of 

lUyou  V iiUl,  L4U.  impruvement  of 

IW-anffrrt  Harbor.  X.  C..  improvement  of 

Ik-a II flirt.  N.  <\  iuiproveuient  of  inland  waterway 

U't  wf.'n  New  River  and .'. . 

]b  jtktoft.  N.  C.  improvement  of  inland  waterway 

!i#»t « i-^-n  N't" wbem  and .*. . 

B*-aufort  Kiver,  S.  C,  impr\»vi»ment  of 

lWjt\«-r  Kiver.  Pa.. construction  of  movable  <lam  in 

Ohio  Kivi'r  Inflow  mouth  of 

lVli.i:»t  HarlMir.  Me.,  improvement  of 

lU  llainy  Kiver.  N.  H..  improvement  of 

Bcliiiijcliam  Bay.  Waab.,  efttabliHhment  of  harbor  lines 


111 


Bi;:  fWiu^k  River.  Miaa.,  at  Baldwin  Ferry,  couatruc- 

lion  of  |iri«Iin?  acroAa '. 

Bii:  Hl.uk  Kiver,  MiM..improveni**nt  of 

I'll;:  H.itt  ti*>e  Kiver.  Tenn..  impruvement  of 

Bi^  H<i»  kinc  River.  Ohio,  improvement  of 

Jl  u'  SiiTnly  kiver.  improvement  ofLevisa  Fork  of.  Kv- 
Bi;:  rsamiV  River,  improvement  of  Tug  Fork  of,  \l  . 

Va  miu\  Ky 

IMi:  Siuitly  Kiver,  W.  Va.  and  Ky..  improvement  of. . . 
Bi;:  Stone  I<ake,  Minn,  and  S.  Dak., examination  and 

i«urvev  of 

Bi;:  Sijiiil«»\n»r  Kixer.  Mi)*(i..  improvement  of 

}\\{\*  to  Btithurize  construction  of  briti4;ea. examina- 
tion of 

Bjl<»\i  ilnrlMtr.  Mi«Mt  .  improvt^ment  of 

Bl.uk  ("n-^k  syii*al.  Lake  Ontario,  survey  of 

I'l.M  k  I.;ikr  HarlH>r.  Mirb..  improvement  of 

Ill.uk  Kivi»r.  Ark.  an«l  Mo.,  improvement  of 

Bl.uk  Kiver  i  1  arbor.  <  Mi  i«i.  improvement  of 

lUark  Kiver.  I..a..  improvement  of 

lU.i.  k  Kiver.  Mirh.at  Port  Huron,  improvement  of.. 

I'l.iik  liiver.  Mieli..  inqtnivement  of  mouth  of 

7»la«  k  Kiver.  Mo.,  iinprovenieut  of 

P.l.irk  Kiver.  N.  C.  impn>vement  of 

lU  u  k  K«M'k  ILirNir.  Conn.,  improvement  of 

Bi.»«  k  Warrior  Kiver.  Al:i.,W*tween  Tii:«caloosa  ami 

l>;uii»)*  Crt-i-k.  in»iin>venient  oi. 

B'.oi  k  I  si. 1  ml.  R.  r,  inipruvemeiit  of  harbor  of  refuge 

at ..* 

BitHMl  IliviT.  I.a..  intprovemont  of 

lUiirt  rn«  k.  Mi*.-*..  iinprxivt'Uient  of 

Boanl  of  Knuineers,  The: 

Ml  iiiIkt?* 

MimdUp*.  aMilitional  duties  of 

IN'rsonal  iiisjxi-lions 

Ke|M»rti»  nMiiUreii 

Boanln.  e\,iniii):ition8  by: 

l>tl;»w.»n>  lUy.  hai  t»or  of  refuge  near  month  of. .. 

1ImiI'4oii  Kiver.  N.  Y 

I'ai  irii  iNiasi.  dreii  iinrliur  belwe<*n  Points  Ihune 
nn»l  t'apistrano.  (ill 

8bip  «*anal  to  roniiect  lakes  Union.  Washington. 

aixl  Sunamish  with  ru;:e f  S>un«l.  \Va»h 

Bieuf  HaNou  (or  Kivtr).  La.,  improvement  of 

li««;:ue  thitto.  Lii..  iinpnivmieiit  of 

il«>i:»ie  Frtlia.  Ij».,  iinpruveiiient  of 

lioc'i*^  StMui«l.  N.  C,  iiiiproviinent  of 

lUiAtou  Itriiliie  Company.  l»ri«l«:e  of 

Bimton  HarU)r.  Ma.Hjt.,  inipro\eiiieut  of 

Bi»8(«>n.  Ma.HH. : 

Brifi;re  lietween  Q  wtn^et  and  Cattle  Lnland.  con- 
st rtiei  ion  of.  I»y  nark  eoninii-tsioners 

Briil:;es   a/n>HS   cliarlrH    Kiver   at    Market  and 
Arsenal  street**,  n «oii.><tnirtion  of,  by  city  of. 

Fortiliiationrt  for  4lereu.He  of 

Miniuj;  casemates  at 
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2469 
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Subject. 


Page. 


Boston,  Pa-,  conatnictioii  of  bridge  across  Yoiigliio- 
gheny  River  at 

Bourne,  Mass.,  construction  of  bridge  across  Cobas- 
set  Narrows  at  town  of ^ . .  

Brady,  Agatha  (canal  l)oat),  removal  of  wreck  of 

Brandywuie  Creek  at  Wilmington,  Del.,  construc- 
tion of  bridge  across 

Brazoria   County,    Tex.,    construction    of  bridges 
acroiss  Bastrop  and  Chocolate  bayous  by 

Brazos  River,  Tex.,  below  Waco,  examination  of 

l^raios  Santiago  Harbor,  Tex.,  improvement  of 

Breakwaters,  etc.,  occupancy  or  iivlury  of 

Breton  liay,  Md.,  improvement  of  harlxir  at 

Bridgeport  Harbor,  Conn.,  improvement  of. 

Bridges  across  navigable  waters,  con.^truction  of . . . . 

Bridges,  examination  of  bills  to  authorize  construe* 
tion  of 

Bridges  obstructing  navigation 

Bristol  Landing,  Md..  construction  of  bridge  across 
Patuxent  River  near 

Broadkiln  River,  Del.,  improvement  of 

Brooklyn,  N.  Y.,  bridge  obstructing  Newtown  Creek, 
at  Meeker  avenue 

Brooks  Slough,  Wash.,  construction  of  bridge  of 
Wahkiakum  County  across 

Browneys  Island,  Me<,  removal  of  wreck  off 

Browns  Jreek,  N.  Y.,  improvement  of 

Brtice  (bark),  removal  of  wreck  of 

Brunswick  Harbor,  Ga.,  improvement  of 

Brunswick  Outer  Bar,  Oa.,  examination  and  survey 


of. 


Bockhannon  River,  W.  Va.,  improvement  of 

Budds  Inlet,  Wash.,  examination  and  survey  of 
Olympia  Harbor  to  deep  water  in 

Buffalo  Bayou,  Tex.,  at  Houston,  bridges  obstruct- 
ing, k..-.' 

Builalo  Bayou,  Tex.,  improvement  of 

Bnflalo  Bluif,  Fla.,  reconstruction  of  bridge  across 
St.  Johns  River  at 

Bnflalo  Harbor,  N.  Y.,  improvement  of 

Buildings  and  grounds,  public,  improvement  and 
care  of 

Burlington  Harbor,  Vt.,  improvement  of 

Btitt«rmilk  Channel,  New  York  Harbor,  improve- 
ment of 


C. 

Cache  River,  Ark.,  improvement  of 

Cahaba  River,  Ala.,  improvement  of 

Ca]c4i«ieu  River,  La.,  improvement  of  mouth  and 

passes  of 

Caltfornia,  department  of,  report  of  engineer  officer.. 

(!aIoo8aliatchee  River,  Fla.,  improvement  of 

Calumet  Harbor,  111.,  improvement  of 

Calumet  River,  111.  and  Ind.,  improvement  of  .. 

Cambridge  Harbor,  Md.,  improvement  of 

Camden  Harbor,  Me.,  improvement  of 

C'amdcn  Horse  Railroad  Company,  bridge  of 

Camden,  N.  J.,  bridge  of,  obstructing  Coopers  Creek 

Camden,  N.  J.,  impmvement  of  harbor  at , 

Camp.  Hugh  N.,  and  D.  E.  S<'ybel,  bridge  of 

Canius,  et«. : 

Allegheny  River,  construction  of  llerr  Island 

Dam,  Pa 

Cascades  Canal,  Columbia  River,  Oregon,  con- 
struction of .^ 

Coosa  River.  Oa.  and  Ala.,  oiM'<rat-ing  and  care  of 

locks  and  dams  on , 

Des  Moines  Rapids  Canal  and  Dry  Dock,  oi>erat- 

ing  and  caret  of 

Fox  River,  Wis.,  operating  and  rare  of  locks  and 

dams  on 

Great  Kanawha  River,  W.  Va.,  operating  and 

care  of  locks  and  flams  on 

Green  and  Barren  riverH,  Ky.,  operating  and  core 

of  locks  and  dnms  on 

Illinois  and  MiHsissippi  Canal,  111.,  construction 

of 

Illinois  River,   HI.,  operating  and  care  of  La 

Crrange  Lock  and  Dam 

Xentuelty  River,  Ky.,  0|>erating  and  care  of  locks 
and  damsoD 
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ChelialiH  River,  Wimh.,  at  the  Elbow  llifflf,  construc- 
tion of  bridge  across 

Chehalis  River,  Waali.,  iiupnivement  of 

( 'lieiry  Island  Marsh  Company,  bridge  of ^.. 

CherryRtouo  Inlet,  Va.,  improvement  of 

Chesapeake  Bay,  examination  and  survey  fur  harbor 
of  refiii;e  in  tivnnbaveu  Bay,  Va.,  at  t'cxit  of 

(Chester  Kiver,  Sid.,  improvement  of 

ChicacD  and  North-Western  Railway  Company, 
britlge  of * "• ..• 

Chicago  and  West  Michigan  Railwaj'  Company, 
bridge  of 

Chicago  Harbor,  111.,  imjprovcment  of 

Cbicaeo,  III.,  construction  of  bridge  across  West 
Fork  of  South  Branch  of  Chicago  Rlvor  on  South- 
west Boulevard  by  city  of 

Chicago,  111.,  reaurvey  of  lake  front  at 

Chicago,  Milwaukee  and  St.  Paul  Railway  Company, 
bridge  of 

Chicago,  Peoria  and  St.  Louis  Railway  Comimnj', 
bridge  of ' . . 

Chicago  River,  III.,  construction  of  bridge  across 
West  Fork  of  South  Branch  of 

Chickiihominv  River,  Va.,  improvotnent  of 

f -liickasahay  lliver,  Miss.,  iniiirovement  of 

<;hief  of  Engineers,  office  of  the 

Chincoteagiio  Bay,  Va..  improvement  of  inland  water- 
way between  Delaware  Bay  and 

Chipi»ewaRivor,Wis.,  at  Dnrand,  bridge  obstructing. 

Chippewa  River,  Wis.,  including  Yellow  Banks,  im- 
provement of 

Chippewa  River,  Wis.,  near  Red  Cedar,  recomitruc- 
tiou  of  bridge  across 

Chippewa  River,  Wis.,  surveys  for  reservoirs  at 
sonn-es  of '. 

Cliippewa  Valley  Bridge  Company,  bridge  of 

Chitto,  Boguo,  La.,  improvement  of ". 

Ciiocolato  Bayoti,  Tex.,  construction  of  bridge  across . 

Choctawhatcnee River,  Fla.  and  Ala.,  improvement  of. 

Choptank  River,  Md.,  improvement  of 

Christiana  River,  Del.,  In  New  Castle  County,  recon- 
struction of  bridge  across .* 

Christnyts  Point,  Tex.,  examination  and  survey  of 
West  Bay  and  Oyster  Bav,  near 

Cincinnati  and  Covington  Uapid  Transit  Company, 
bridge  of 

Cincinnati,  Ohio,  construction  of  bridge  across  Ohio 
Rivor  at 

Clackamas  Rapids.  Oregon,  examination  and  aurvev 
of  Wilkmette  River  at .'. . 

Clarendon,  Ark.,  examination  and  survey  at 

Clark  River,  S.  C.,  impro"\cmcnt  of 

Clatsop  County,  Oregon,  construction  of  bridge 
across  Walluski  River  by 

Cleveland  Harbor,  Ohio,  improvement  of 

Clinch  River,  Tenn.,  iuiprovoracnt  of 

Clinton  HarlK>r,  Conn.,  improvemeut  of 

Clinton  River,  Mich.,  improvement  of 

Clubfoot  River,  N.  C,  improvement  of 

Coaater  Harbor  Island,  R.  I.,  Improvement  of  cove 
and  waterway  near 

Cobbs  Island,  Va.,  removal  of  wre<;k  otf 

Cocbeco  River,  N.  U.,  improvement  of 

Cohassct  Narrows,  Mass.,  construction  of  bridge  of 
Plymouth  and  Barnstable  counties  across 

Colnntbia,  department  of  the,  report  of  engineer 
officer 

Columbia  River,  Oregon  and  Washington: 

Cascades  Canal,  construction  of 

Examination  and  survey  of,  be! ween  mouth  of 

Willamette  River  and  Vancouver 

Examination  and  survey  of  Willamette  nnd  Co- 
lumbia rivers  below  I^ortlaud,  for  25-foot  chan- 
nel   

Gauging 

Harbor Tiues  at  Vancouver,  establishment  of 

Improvement  of,  between  head  of  Rock  Islnnd 

Rapids  and  foot  of  Priest  Rapids 

Impn>vement  of  Columbia  ana  Willanu-tte  riv- 
ers l>eIow  l*ortland 

IniprovenuMit  of  mouth  of 

Improvement  of  uppt>r  ri  ver 

Survey  of  upper  river 
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SCBJBCT. 


Coliim)itaiuk  nL,  conatracUon  of  briilge  across  IllV 

BoU  River  at 

CotiiineiH^*^«^nt  Bay,  Wash.,  at  Tacoma,  bridge  ob 

•tmrlui^ ' 

C*oiBpt4»a<  rr^'k.  X.  J..  Improvement  of 

CoiMvuh  Klvrr,  Fla..  lmpr»»veiueot  of 

CoB^are^  Kuer,  S.  ^  ,  improvenu-nt  «f 

O'nnt'ant  I1arb«*r,  Ohio,  examination  ami  survey  of  . 
O'nmy^i*  ut  lli\  tr  -. 

lm|«r\»vfnj«'nt  of 

Im]«n»vi-iiif  nt  of.  above  Hartfonl.  *'onn 

lii»|»niT«  tiwnt  <*f.  lte)«»w  Hartfoni.  Conn 

O^ntt-ninia  4rf«*k.  N.  <*  .  inii>r<<voiurnt  of « — 

tVK>p»T  Kivrf.  S.  <*..  n-m*»vaIof  tite<-kA  in 

roiipfn«  f 'retk.  N.  .T..  at  <*.iinfi»'U.  !irl«l«;e  obstnutinjc- 
CwiM   llay.  invguu.    intpruvcmmC  ol  eulranc4?  ami 

barb<»r'st 

Con^a  Hixrr.  C la.  ami  Ala.: 

Iuipn>vrnM-nt  of 

Ini}'p»v«'mfnl  *»f.  W-twwn   Itonie,  Ga..  and  K:««t 
leniM>^<KV,    Virginia    and    Georgia    Iwiiini.id 

bn  <  i  :re 

Iiiipri>v>-ii)«'Qt  uf.  bftween  Wetiinipka.  Ala.,  and 
>4i«f  Ten  n«  *»re.   Vir>:iiiia  and  rie»»rj;ia  Kail- 

nxul  i»rnl  z*' 

( i|»  rui in£  aU*\  cdfv  of  lotkn  iind  tlant.t  on 

C'oq'MMe  Ii.\»T.  Or»-::'»n    imi»n»vt'nient  of 

(.'•trtiiijiU'   Cjil  .  t-<«(  fttliohutcut  ot  liiirUtr  linc^  :it 

i'Mt<<iia<l«>  North  Nlaud.  Cal.,  ^^tablia It uient  ol  harbor 

lilit  «  ;«t - - 

Otju*  «»f  Kiiiiinf-^^r* : 

*  h.injr«»  diinnij  the  year 

I»i«tr  il>uM<«n  ol  «»Jbi«  r» 

I  :!«•  '♦!  MM  • 'rtngrt-*!*.  Ist  i»e«>io«.  Afl'e<-tiii<; 

NunilK-r '»!'  orti»«-r» 

ort).  »r*  dftacliiMi  

St.i»«iiMni  •  if  rank  and  dutie*  of  Mtfirern 

C«»rvalii«  (>r>i:im.  examination  and  survey  of  Wil- 

l.iin«  tr*-  liivcr  near 

{ V«iirt.il«!«  .ui   lUviMi.  La  .  intproveni*-nt  of 

lJo\  iiic»"n    Ky.,  con.^truttion  of  hriil::e  .irruAs  Liek- 

iiiii  Il5\fr.»t 

('o\  jn^t..i;.  Ky..  eon»tnu  tion  of  bridge  acrrw*s  Ohio 

Ku  I  r  At     

Cowhtx   i;i\er.   Wa^ih.,  at  Toledo,  constnictiou  of 

l»ri.!i.'t.  ;i,  n »•*."» 

fowl  It/  KivfT.  Wash.,  intpnivenicut  of 

(riMikotoii.  Miiiii  .  e\;iniinution  and  Aurvey  of  Rod 

Ki\i  r  <■!  thi-  Nnrfii  .lud  tribiitoiries  a)M>ve 

Cn»SH..Vfr    Lu'lit.   St.  Lawrence  River.  N.  Y..  re- 

nM»>  al  uf  -Ii«>.jI)«  n«  ar 

CuniU  rl;iii«l  Kiv»  r.  T»nn.  and  Ky..  impntveiuent  of. 

Al»o\e  month  of  the  .Itllico 

Above  N.t-'hxilh*.  Tinn 

I>el->w  N.i*h>  I  lie.  Ttuu 

Sonh  Fork  of.  Kv 

CuTiiUtland  S<»und,  «^».,  Improvement  of 

Ciiiiititik   CoiiulT,   N.   C,   bridge  of,   obdtnicting 

TiilNTn-^k   ...* 

CurnlM"  k  So\mil.  K.  <'..  improvement  of 

Cut !y)i link  Nl.ind.  Mas-*..  e.\auuuatioii  and  survey 

of  r.»ii.4p>t-<it  •  li.aiial.  n»*ar 

Cu\alio;:a  Kivi  r.  ohin.     {Srf  (.'leveland  Harb«ir.) 
C>  i'r»  !»s    Ik.t\(»u  and  l;»ke«   U'l%vt*eu  Jcdersou,  Tex., 
aud  Shru\  t-|>ort.  La..  Hurvcy  of 
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D  AriMHiiir.  H.iyon.  L:i..  imj»rovement  of 

l>ari»'n  Harbor.  (la..  in)]iro\«uuiit  of 

Parii'H  HarUif.  (la.,  rtmoval  of  wn^'k"  in 

IhiNids  I^l.iiid.  New  Vork  Harbor,  hva  wall  and  em- 

b.lIlknMMlt  .it 

Davis  Island   Pam.  01ii*»  River.  Pa.,  operating  nud 

ran-  of   

!>•  r«  re.   Win..  ««in;<tnirtion  of  hrid«;o  acri>sa  Fox 

RivtT  .ind  (iovi-innaut  canal  at... 

IK'lau  are  l>av  : 

1>.  law  .in-  l>Teak\vat»'r 

Harl'orofri  lutif  n«ar  mouth  of.  examinatitm  for. 

•  li  e  h.(i~l>or  at  ina«l  of.  r«»nHti  ti.  tion  of 

Lewes,  iicL,  toii^triu  ti»m  of  iruu  pier  near 
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Delaware  Bay— ('ontlnni'd  : 

Waterway  betweeu  Chiucotcngnc  Bny,  Va.,  and, 
•  improvemeiit  of 

Delaware  Breakwater,  Del.,  (roprovement  of 

Delaware  Kailroa<l  Companj',  bridge  of 

Delaware  Kiver,  Pa.  and  N.' J.,  at  Philadelphia,  Im- 
provement of ^• 

Delaware  Kiver,  Pa.  and  N.  J.,  improvement  of ... . 

Delaware  River,  Pa.  and  N.  J.,  removal  of  vrreck  at 
Philadelphia 

Department  of  California,  report  of  engineer  ofllcer. 

Demirtmeut  of  the  Columbia,  report  of  engineer 
omcer 

Department  of  the  MliMnuri.  report  of  engineer  uflicer 

Department  of  the  Platte,  report  of  engineer  officer. 

Departmenta,  military.  reconnoiBsances,  explora- 
tiona,  and  aurveya  In 

Depot,  Engineer 

Des  Chntea  Kiver.  Wash.,  near  Olympia,  examina- 
tion of 

Dea  Moinea  Rnpids  Canal  and  Dry  Dock,  operating 
and  care  of 

Dea  Moinea  Kapida,  Missiaalppi  Kiver,  improvement 
of 

Detroit  Kiver,  Mich.,  improvement  of 

Dlatrict  of  Columbia,  improvementand  care  of  public 
biiildtnga  and  grounda 

Diatrict  of  Columbia,  water  supply  of 

Division  engineera 

Diviniona,  engineer 

Dobi>y,  Ga.,  and  Supelo,  Ga.,  examination  and  flur^'ey 
of  inside  route  between 

Dry  dock  at  St.  Mary  a  Falls  Canal,  Mich 

Dry  dock,  Dea  Moinea  Kapids,  operating  and  care  of 

Duck  Island  Harbor,  Conn.,  improvement  of 

Diiluth  Harbor,  Minn.,  construction  of  bridge  of 
city  of  Dniath  across  canal  at  entmnce  of. . . . 

Duluth  Harbor,  Minn.,  improvement  of 

Duluth,  Minn.,  construction  of  bridge  across  canal 
at  entrance  of  Duhith  Harbor  by  city  of 

Dukith.  Bed  Wing  and  Southern  Kailroad  Company, 
bridge  of 

Dume,  Point,  Cal.,  and  Point  Capistrano,  Cal.,  ex- 
amination for  deep  harbor  on  Pacific  coast  between . 

Damping  of  b.nllast  in  approaches  to  New  York  Har- 
bor, ana  recommendations  and  proposed  legislation 
to  prevent 

Dunkirk  Harbor,  N.  Y.,  improvement  of 

Durand.  Wis. ,  bridge  obstructing  Chiptiewa  River  at. 

Duwamish  River,  Waah.,  construction  of  bridge 
acroaa 

E. 

Eagle  Harbor,  Mich.,  improvement  of 

EastChester  Creek,  N.  Y.,  improvement  of 

East  River,  N.  Y..  establishment  of  harbor  lines  in. 

East  Kiver,  N.  Y.,  improvement  of 

Eastern  Branch  of  the  Potomac.  {Set  Anacostia  River.) 
Ebey  81ough,  Wash.,  construction  of  bridge  across. . 
Echo  Harbor,  New  Kochelle,  N.  Y.,  improvement  of. . 
Edgartown,  Marthas  Vineyard,  Mass.,  improvement 

of  inner  harbor  at 

Edisto  River,  S.  C,  improvement  of 

Elbow  Riffle,  Waah.,  conaitruction  of  bridge  across 

Chehalis  River  at 

Elizabeth  River,  N.  J.,  improvement  of 

Elizabeth  River,  Va.,  modification  of  harbor  lines  at 

Norfolk  navy -yard,  in  South  Branch  of 

Elk  River,  Ala.,  at  Elk  River  Mills,  construction  of 

bridge  across 

Elk  River,  Md.,  improvement  of 

Elk  River  Milla,  Ala.,  constmction  of  bridge  across 

Elk  River  at 

Elk  River,   Wash.,  construction  of  bridge  across 

South  Bav 

Elk  River,  W.  Va.,  improvement  «»f 

Klk  River.  W.  Va.,  obstructions  in 

Engineer  depot 

Engineer  divisions 

Engineer  school,  Uiiite<l  Statea 

Engineers,  battaliim  of 

Engineers,  Chief  of,  office  of  the 
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INBEX. 


Sriur.cT. 


Eii}:in«-«'n»,  <  *«»r)m  of.    (See  Corps  «if  Eu^inecre.) 

KiiKtiii^n*.  dlvbijon 

EntfiiMi»Ti», 'Ihe  Boani  of.  {Sre  Boibn]  of  Knginners. 

Thf.i 

Erif  Jlnrlmr,  P«..  iinprov««Tn#»nt  of 

Eri«»    Uorlior.  V»..  presHTvaUon  and   protection  of 

l*r«*«iiu'  laif  ri-nin.<»iila 

Eri«*.  Lakf,  survoy  of  ahoaU  off"  1V1^€  Spit  Light - 

hoti**».  Lit! I*'*  1'otut,  auil  Wavorly  Sh<Kil 

Eri<-.  LaKo.    <Nt«  qUo  Northern  an<l  Norliiwpiititni 

Ei*4  amUia  River,  Fla..  iroprovninent  of 

Eat  ini. *«(•>«: 

Kn^rint  ir  d«-|«»t  

Fort iti«al inns   

Mi»»if<Hiit|ii  iiivi-r  Ctntimiiwion 

lliiii^ourt  liivt-r  l.'«»iiitiil«».'*ioii 

X*-w  York  HarlMir.  »up<rvi«)uri  of 

Northern  ami  North  wrj»tt'm  lakes,  chart  a  and 

«nirvf\s  of 

Piiblit.-  lMilldhi£!4  and  ;;runi}d.H  and  Wtishington 

Mi'iiuni^nl,  Wafiliiu^tuD,  I).  (' 

Rivt  r  fttul  Iiarbor  improvwnent.'* 

Surveys  aud  r«conn(i)H!M«nocy».  and  publication  of 

ni:if»j»    

Wa^hin^ton  Aqiiwlurt 

Yfllowtttouc    Xatiunal  Park,  conatnu'tion  and 

iiiu>r«'\  cment  of  roadn  and  brid/i^ea  in 

EviTtti,  \Vii-li..  coitKfrui'tionnf  bridge  across  Snoho- 

iui!*h  KiMr  at 

EviTi^tt.  Wnsli.,  f.nnd  and  Uiver  Improvement  Com- 
pany »»f.  hridijt*  «»f 

Expionitioni^  and  recounoiasMincca 
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F. 

F.»Jrh:ivrn.  W^^.«h..  e8tabli>«hnu'ut  of  harbor  Unca  at  . 

F.iitl«^i  «'r«^'k.  l^lil.  iinprnvcnient  of 

Kail  {Mirt  HiilMir,  Oliio.  imimtvinHiit  of 

F.iniM.ri  H:»riM.r.  Oiiio.     (.Vr  a^«o  (irand  Uiver.) 

Kn.ia    lH>;:tn',  L.i .  iinpnivemont  of 

K.I  IN  ot"  <  ►l)ii»  iJivi-r.  injpn>v»Mm'nt  of 

Kill-  of  «»hio  KiviT.  iiiipnntnnur  of  Indiana  Chute. 

F»  tJhi  r  Ki\  If.  C.d  .  iinprr»voim-nt  of 

l'»ll<i\vi«    H»ttlia.F.  ',srh«M»!nr».  rHMioval  of  vrrot'k  of . . 
F'-ruM'*  V.kWf   Minn.,  e&aniinutton  aud  survi'V  of  Kwl 

]i\\  .vol  iln  North  ;tn<i  tributaries  above  .* 

Ft-niautiina,   KU..  and  Siiv^nnah.  (Ja..  examination 

iiixi  «»ur"\  ey  of  iij-^itli*  route  W-t  w  i»cn 

F«  riui.iK.  \Va»li  .('4iit:< t rut  tiou  of  brid;;e across  Kook- 

H.tt  k  Iii\  tr  .it , 

Fisi'ini:  Cn-fk.  N.  ('..  iiti|inivrni<-iit  of 

tt.<*li  w.n.s  iii  »;n;it  F.»ils.l*iit*»inaf  Kiver. «  rortionof . 
FiM-Mil«-   Ki\»r  IiarU»r.    Coun.,  e^itablishiiient   of 

harlMtr  lii  »•!*  at 

Fi\«MiU'  Kiv.-r  Harbor.  ('«Mm..  iinprovotiu-nt  of 

ll.jit  Ki\  »r.  (i.i  .  inipr>>\  <MtMnt  of 

Fln!«liinL:  Ha;..  N.  Y..  iiii|.r<»vriiienf  of 

Forkril  lH'«T  K.v»T.  'I'tMHi.,  iitiprovrm*  itt  of .' 

Fort    IlavoM.  Miv'*..  at  tKt-an  Sprinj^.H,  construction 

t»t  l»ri<!u'«'  a<  ri»>s 

Fort  Mi.  at  ion. H 

A  Ilotuivnt.H 

Ai>itr«»pri:»tion'»   

K-t!iuat.s  lor  I-'  ruDi " 

Minim: fjstin.ir.s. 

Sitrs  for,  .irtjiii-^ii ion  of  

Four.  li»>  lo  Vr\rv  iJiwr.  Ark.,  iinprovt-mont  of 

Fu\  K'i\iT.  Wis: 

iJrnlL'*'  a<  n>-.'*  I'nrtatrc  ('anal,  ri'fonst ruction  of.. 
liriiliTi'  at  n."  Vvvr  arros.s  <  lovcrnnunt  canal  and, 

ooristruit ion  of    

Hriilixf  at  Oslikosli,  cou.Htrurtion  of 

IinpriivrnitMit  of 

«»p»r.iiinu  .nul  t  :iro  of  In.  ks  ami  danm  on 

KranKlLtt  ("..nnty,  Ky..  briii^o  i.f,  i>k-itru<'tin?  Ken- 

tut  k\   Ilivi  r 

Fr.jnkiorl   Harbor,    Mii'h,,    injtiry    to   (iovcrnuuMit 

•*«t»w  at ! 

Frankfort.  T\y..  brid-;*- of  rily  of,   oLstrurlinjf   Ken- 
tucky Kivor , 

Krankiort,  Mirli..  iinprovftm'nt  of  harbor  at 

Franklin.  I.,a  .  r*'n»o\  ..I  of  w ivi  k  ntsj-,- 

Fivnclt  Uroad  Itiver,  T»'nn.,  i>i>pr«i\  iincui  „i 
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SURIECT. 


I 

Giilvcston Bay,  Tex.,  iroprovement of sliip channel  in. 
GalveBton    Connty,   Tex..    coDstmntion    of   liridgo 

across  Went  Bay  by 

Galveston  ITarbof.  Tex.,  improvcuient  of  entrance  to. 
Galveston,  Tex.,  examination  ami  sarvey  of  We»t 

Bay  from  Christnins  Point,  near 

Gandy,  E<Utli  T.  (schooner),  removal  of  wreclc  of 

Gasconade  River,  Mo.,  improvement  of 

Gasper  River,  Ky.,  near  its  mouth,  bridge  obstrnct- 

iDK ■ 

Gamey  River,  W.  Va.,  coiistnictlon  of  bridge  across. 

Gaiile'y  River,  W.  Va.,  improvement  of , 

Georgetown  Harbor.  S.  C.  improvement  of 

Glen  Cove  Harbor,  N.  Y.,  improvement  of 

Gloncestcr  Harbor,  Mass.,  improA'emcnt  of 

Gonlon  Landing.  Lake  Charopfain,  Vt.,  break  water  at. 

Governors  Island,  New  York  Harbor,  sea  walls  at. . . 

Gowanns  Bay,  X.  Y.,  improvement  of 

GrowannHCreck  Channel,  New  York  Harbor,  improve- 
ment of 

Grand  Haven  Harbor,  Mich.,  improvement  of 

Grand  Marais.  Mich.,  improvement  of  harbor  of  ref- 
uge at 

Grand  Marais,  Minn.,  improvement  of  harbor  at 

Grand  River,  Mich.,  below  Grand  Rapids,  examina- 
tion and  Hurvey  of 

Grand  River,  Oliio,  below  Richmond,  examination 
and  survey  of , 

Grand  RivVf,  Ohio.    {See  aUo  Fairport  Harlior.) 

Gravesend  Bay,  N.  Y.,  establisliment  of  1 1 arbor 
lines  in 

Gravesend  Bay,  N.  Y.,  removal  of  wreck  in 

Great  Chazy  River,  N.  Y.,  improvemt-iiit  of 

Great  Falls,  Potomac  River,  erection  of  fish  ways  at. 

Great  Kanawha  River,  W.  Va.,  improvement  of 

Great  Kanawha  River,  W.  Va.,  iiyury  to  channels 
and  improvements  iu 

Great  Kanawha  River,  W.  Va.,  operating  and  cjiro 
of  locks  and  dams  on 

Groat  Lakes.  (iSi^Northeru  and  North  west4>ni  lakes.) 

Great  Miami  embankment,  Ind 

Great  Pedee  River,  S.  C,  improvement  of 

Great  Pedee  River,  S.  C,  near  Society  Hill,  bridge 
obstruct  ing 

Great  Sodos  Bay,  N.  Y..  improvement  of  harbor  at. 

Green  Bay  Harbor,  Wis.,  improvement  of 

Green  Jacket  Shoal,  Providence  River,  R.  I.,  re- 
moval of 

Green  River,  Ky.,  operating  and  care  of  locks  and 
rf  dams  on 

Grecnport  Harbor,  N.  Y.,  improvement  of 

Greenwich  Bay,  R.  I.,  improvement  of 

Groase  Pointe  Channel,  Mich.,  improvement  of 

Gulf,  Colorado  and  Santa  Fo  Railway  Company, 
bridge  of "... 

Gnyandotto  River,  W.  Va.,  improvement  of 

H. 

Hampton  Cre«k  and  Bar,  Va.,  improvement  of 

Hampton  Roads,  Va.,  construction  of  mining  case- 
mate at 

Hampton  Roads,  Va.,  fortifications  for  defense  of 

Harbor  and  river  improvements 

Harbor  line«,  establishment  of 

Anacostia  River,  Washington,  D.  C 

Bellingham  Bay,  Wash 

Five- Mile  River  Harb<»r,  Conn 

New  York  Harbor  and  acljuccnt  waters 

Norfolk  navj'-yard,  Va 

Olympla,  Wash 

Portage  Lake,  Mich 

Portland,  Oregon 

San  Diego  Harbor  and  adjacent  waters,  Cal 

San  Peilro,  Wilmington  Harbor,  Ciil 

Vancouver,  Wash 

Harlem  River,  N.  Y.: 

Bridge  at  Broa^lway,  Now  York,  construction  of. 

Bridge  at  Fourth  avenue,  New  York,  construc- 
tion  of. 
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i'.rj4c**    t»rcf-.rar>»  at  I'jCih  »lre^.  Xew  York. 

t  t..E*l  ru»  I  •■••C  rtf 

Iiu;.n  •  etBfTii  M 

Hjri.k«»-  Kt'T  V  C     im{trr»r»*m*'nt  of .. 

Him****'-!  K:vrr   Me.  i^.J^^\^^»-nI♦-nt  «»f 

liA'^njk.    l\\..  r«n«tnictit*n  ot  briil^  ft('rtk»»  Illinois 

iLi  ■  <  r  At 

IIa^tv.).  lirw*-  )|il   ^iaiuiAjtttonaiid<nrv<>y  nfSn^-  [ 

.^ij-rhAi-n-i  Kr. --r  ^i^Ti-    , 

Ha   TV  «:«■  «fr*L«-.  y>l    ifu)»roTeiufniuf  Susqiietuuina 

k.«*-r£H-*r         ' 

H«v    I^kr  rbxDO*-!.   St.    yfLATjB   River,  MH*h..   im-  ] 

j^^-tTrtJM  a:  i»f ; 

Hi!«ii»#   N    Y.    }m»»T«v#-n;*^«t  "f      

Urrr  I«UiHi  ihim.  AU'^.ib'-ny  bi^<*r. Fa..  ouii!*tnirtiou 

*f  


H  *»  fc*«*»  R i  v»-r   Ten n     'TB»»n»%  *«t«-nt  of ^ 
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H    ".in*:  HAri>i<r    Iduh  .  iiui«r»»v«-ra»-nt  of 

K».n.»^  Ki\  rr    fLk.  iriii»r»»vvn!»nt  ««f 

H-^i'kjtitnK    K'Vt-r   t.'«»nu     m>j»r«»vrTii»-nt  of 

H«»;*''«n  I'X..  citT  ami  nuiw.^y  bniigt-solMtmctins 

Ii  ."IaIu  Iliy.«a    ." .' 

H:'.-U«M>  K.v»-r    X    Y..  imnrttv^mtnt  "f 

H  Mi-^ic  Kivrr.  N'   Y.,  n»  ar  T»»-ut\  tlani -ifre^t.  New 

\'»'W  *'i\\    <\>n»triCii«»n  o(  l»r *•[»:»•  a<  n»**- 

I.tfi-wto  R*v*-r.   N.   v..  i>-i**»rt  of  LM>artl  «in  itui»rovc- 

n-.f'nt  **( 

II  mivM:  H-4rboran«I  IUt  Tal  ,  iniprov»-im«nt  of  . . 
U  jpt.n^  <>>-»*k.  Va..  at  Ak-vaDifna.  cutiAtnu  tion  of 

br;«< j«-  jwn*** 

Hiuiti:ijt..n  IJ»rU.ir.  N  Y..  iTiprv>vt'm»nt  of 

H  '.lit  !>-*•»  <**  Lr*»u»r'.  nmoTjl  vi  »'r>>  k  of 

H'ir»»n   I>ik«^.  m  ;ir»vvo»**nt  of  barU.>r  of  rvfuge  tit 

>.*!*«!  rM^a<' h   M  •.«  h 

H-ir>n.  LaWc-  •>r/a£«tf  X(»rth«ni  and  Xorthwt^toru 

H'ln'D.  0!»io.  conMrui'tioD  of  brnlge  acro«:»  Huron 
Ki'rrax  

H  li'tin  *  *\i\>\  itii|>r\»\  ptiwnt  of  harlM>r  ivf 

Hun^D  Ki\«-r.  uino.  at  Humn  coa^tnH'tion  of  bridgv 
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Plin*M«  am!  Mi-*>*i«*ip|ii  Caual.  Ml .  eonstruction  of.. 

i:h:i..i-  Knrr    II!  I 

Hr :•!;:«  at  H.tvaua.  «iiii<%tnii-lion  «»f ' 

Hmi::*'  Ut«t^ii   Colitntbiaua   and    Kanip^viUe,  * 

n»n*trn«  tuni  i'f i 

Impr»*vfnn*nt  t»f ' 

(*p<-nitin:;  anil  •  art-  of  La  (ir.)]i:;e  Look  and  Dam.i 

In»j»r'.»\  •  nuut-*  •»!  n\  en«  ;»u<l  h.iriKkr* ! 

Ii.'tiAna  Ch'itf.  FalK  of  Ohio  Kjvit.  iiupp«vfiii«*nt  of.' 

liiiury  topuMii  work'*  by  rori-onitinn^or  iDtiividnaU.' 

Ii!i.«iid  »a:<rway*.     t>^«  \VaU-r«r;»y«.»  . 

Iii*:dr  nnit«-*.  wat*-rwnv«.  rti*.     «.^<  AValerw^ys.) 

Ip'^wii-h  RivtT,  M:!-*'*.,  lin]in>vt«nit-nt  of * 

Lsdibrl  Albfrto  i»vboourr).  rvmo^al  of  wrtck  of 


J. 

J»rk*onvn]«».  Tampa  and  Key  Weat  Railway  Com- 

juiiy.  bn«l?;i*  »»f *. .* 

Jaiiuioa  Hay.   X.  Y..   examiiiatiun   and  survey  for 

wMfrrwiiy  »>«stwanl  from ., 

Jaiiu>«(  liiver.  Va..  iuipn»vfmfii!  of 

Jrllrr^on.  Tex.,  and  Sbrevcjiort.  La.. survey  of  lakes  1 

\h-X  « fvn .". , 

Ji  kyl  l'n-««k.  Ga.,  uupn>v»'imnt  of 1 

Jtrs»-y  Kl.it.-*.  X   .1..  iiiiNiiiii  atioii  of  harUir  Iine.4  in  ..' 
Ji'hns«»n\  ilie   Tt«un..  rtvonstriuliou  of  bridge  aeioAa 

Tonne!*.<tH'  Ki^  or  at 

»7one*.  Lucy  «-.clu>uui'n.  rt»niov.il  of  w  rtvk  of ' 

Jti.mh  I\»iut.  K  1..  coi:stnicljouof  barlwr of  refiiijo 

at r.. 
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Subject. 


K. 

K:tTnpiivnic,  IlL,  construction  of  bridge  across  Illi- 
nois Kiver  at. . .  * 

Kanawha  and  Michigan  (Ohio)  Railway  Company, 
brid  }f o  of 

K^kaskia  River,  111,,  improvement  of 

Kenne))ec  River,  Me.,  between  Watervillo  and  Au- 
gusta, examination  and  survey  of 

Kennebec  River,  Me.,  construction  of  bridge  across 
Atkins  Bay  at  Phippsburg 

Kennebec  River,  Mo.,  improvement  of 

Keuuebuuk  River,  Me.,  improvement  of 

Kenosha  Harbor,  Wis.,  improvement  of 

Kenton  County  and  Campbell  Connty  Bridge  Com- 
pany, bridge  of 

Kentucky  River,  Ky.,  at  Frankfort,  bridge  obatructr 
ing 

Kentucky  River,  Ky.,  improvement  of 

Kentucky  River,  Ky.,  operating  and  care  of  lucks 
and  dftms  on 

Kewaunee,  Green  Bay  and  Western  Railroad  Com- 
pany, bridge  of 

Kewaunee  Harbor,  Wiii.,  improvement  of 

Kewaunee  River,  Wis.,  at  Kewaunee,  construetion 
of  bridge  across 

Kewaunee.  Wis.,  construction  of  bridge  across  Ke- 
waunee River  at 

Keweenaw  Point,  Mich.,  improvement  and  operating 
and  care  of  canals  across 

Key  West  Harbor,  Fla.,  improvement  of  north  weqjt 
entrance  to 

Keyport  Hari)or.  N.  J.,  improvement  of 

Kings  County,  N.  Y.,  bridge  of,  obstructing  New- 
town Creek 

Kinnickinnic  River,  Wis.,  at  Clinton  street,  Mil- 
waukee, constmctioii  of  bridge  across 

Klaskuine  RiTer,  Oregon,  improvement  of 

La  Playa,  CaL,  establishment  of  harbor  lines  at 

Lafayette,  Oregon,  reconstruction  of  bridge  across 
Yamhill  River,  near 

Lafourche  Bayou,  La.,  improvement  of 

La  Grange  Bayou,  Fla.,  improvement  of 

La  Grange  Lock  and  Dam,  Illinois  River,  111.,  operat- 
ing ana  care  of 

Laimaw,  Wash.,  construction  of  bridge  across 
South  Bay,  Elk  River,  at 

Lake  Shore  and  Michigan  Sontheni  Railway  Ccftn- 
pany,  bridges  of 

Lakes,  Great.  </(!f««r Northern  and  North  wt^steni  lakes.) 

Lakes,  Northern  and  Northwestern.  (See  Northern 
and  Northwestern  lakes.) 

Land  and  River  Improvement  Company  of  Everett, 
Wash.,  bridge  of 

Larchmont  Hartxir,  N.  Y.,  improvement  of 

Laws  of  52d  Cong.,  1st  sess.,  affecting  Corps  of  En- 
gineers   

Leaf  River,  Miss.,  improvement  of 

Leavenworth  and  Platte  County  Bridge  Company, 
bridge  of 

Leavenworth,  Kans.,  construction  of  bridge  across 
Missouri  River  at 

Legislation  proposed  for  establishment  and  enforce- 
ment of  rules  and  regulations  for  use  of  canals 

Legislation  proposed  to  prevent  dumping  of  ballast 
in  approaches  to  New  York  Harbor 

Loonardtown,  Md.,  improvement  of  harbor  at  Breton 
Bay 

Levisa  Fork  of  Big  Sandy  River,  Ky.,  improvement 
of 

Lewes,  Del.,  construction  of  iron  pier  near 

Lewes,  Del.,  improvement  of  inland  waterway  be- 
tween Chincoteagne  Bay,  Va.,  and  Delaware'Baj', 
near 

Lewis  County,  Wash.,  construction  of  bridge  across 
Cowlttr.  River  by 

Licking  River,  Ky.,  between  Famiera and  West  Lib- 
erty, improvement  of 

Licking  River,  Ky.,  between  Newport  and  Coving- 
ton, construction  uf  bridge  acru^^ 
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Lilne«t4Ml^  Cmiut.v,  Ala.,  construction  of  bridge 
acn»M  Klk  Riv<>r  liv 

Litrhfleia,  CurrwlUon  and  WeAtern  Kailroad  Com- 
pany, brldKea  of 

Littlt*  Harbor,  N.  H.,  Improvement  of  harbor  of 
refarp  at 

Littlo  Xanawba  River.  AV.  Va.,  imprm-emenl  of 

Little  Knnavha  Kiver,  W.  Va.,  operating  and  care 
of  lock  and  dam  on 

I.lttU'  TihIw  Kiver,  S.  C,  inlprov^olCTlt  of 

Littli'  Hed  Hirer,  Ark.,  improvement  of 

Little  Kiver,  Mo.,  imnrovement  of 

Littlt>  S4iduM  Bay,  N.  V.,  Improvement  of  harbor  at. 

Lit  I  leu  Point,  iJkko  Erie,  •iirvey  of  fthoaU  off 

Livni};flton  Point,  K v.,  improvement  of 

L4»ckM  and  dams,     i^e  Canala.) 

lAM'k wo(k1»  KoUv  Kiver,. N.  C,  improvement  of , 

Long  lloaeli  Inlet,  N.  V.,  examination  and  survey 
for  watrrwav  between  Jamaica  liay  and 

Louinville  and  Portland  Canal,  Ky.,  operating  and 
caf*>  of 

Louinvillc^  Ky.,  improvement  of  Falla  of  Ohio  River 
at 

Littiec  Channel.  Me.,  improvement  of 

Liidin^tiin  llarlior.  Mich.,  improvement  of 

Lumber  River,  X.  C.  and  S.  C,  improvement  of 

Lynden,  '^'aah.,  iH>n»tniclion  of  brulge  acnmaNook- 
»ack  KivDT  at 

Lynn  Harbor.  Maaa.,  imi>rovement  of 

Luiuhaven  Bay.  Va.,  examination  and  aurvey  for 
harbor  ofreiiigear ^ 

Maekey a  Creek,  X.  C,  improVtment  of , 

Mu4;on.  Bayou,  I^a.,  improvement  of 

Miuon.  Dublin  and  Savannah  Railroad  Company, 
bridge  of 

Mncon.  (va..  conatniction  of  bridge  acroas  Ocmulgoe 
Kiver  at 

Man.naqimn  River.  N.  J.,  iraprovi^mcut  of 

>l:nmtee  Kiver,  Fla.,  improvement  of 

Maui-har,  Bayou,  La.,  impro\  ement  of 

l^Iaiuhexter  HurlHtr.  Masa,.  improvement  of , 

Mauiflti^e  UHr)K>r.  Mich.,  improvement  of 

MauiMtique  HarlHir,  Mich.,  improvement  of 

Manitowiic  Harbor.  Wia.,  improvement  of 

Manitowoc  Kiver,  Wis.,  at  Manitowoc,  reconstruc- 
tion of  hfidjie  ncn»s«t 

Manitow(K\  Wia.,  reconatruction  of  bridge  across 
Manitowoc  Kiver  at  Eighth  street  by  city  of , 

MiiDokin  Kiver,  Md.,  improvement  of 

MapH.  uiilitary  and  other 

Mkiciih  iiook,'  Pa.,  improvement  of  ice  harlmr  at 

Marion.  Fort.  r"Ia..  repair  and  preservation  of 

Mauuiette  Hurler,  Mtch.,  improvement  of 

Murth.-ia  Vineyunl.  Ma<(a.,  examination  and  survey 
iff  Men*  in?<bH  Ilijjht 

Marth:iM  Vin*  yant.  Masa.,  improvenifut  of  inner 
harbor  nt  Kduurtowu, 

MattaiHini  Kiver,  Va.,  improvement  of , 

Muttawan  Creek.  X.  J.,  improvement  of 

Maiinit-e  Kiver  and  Bay,  Oliio.    {See  Tole<lo  HarbOr.) 

Manrieo  Kiver,  N.  J.,  improvement  of 

Meniiusha  Bi;:ltt.  Mnaa..  examination  and  aurvey  of. 

M(>noniinee  llarhor.  Midi,  and  Wis.,  improveinentof. 

MeiuMiiinec  Kiver,  Mich,  an*!  \Vi.M.,  improvement  of 

Meriiniac  Kiver.  Mass.,  improveinentof 

Mi«  hi;.'an  City  Harbor  (outer  and  inner),  Mich.,  im- 
provement of 

Mtchitfan,  Lake.  (See  Northern  and  North woa tern 
lak««s.) 

Mill»ridjie,  Me.,  reconatructionof  bridge  across Nar- 
rairiiauu!*  Kiver  by  town  of 

Miltoni  Harbor,  Conn.,  improvement  of 

M ttitary depart nieuta.  recounaiasuncea,  explorations, 
uiid  anrx  ey*  in , 

Milwrinkee  liay.  Wis.,  improvement  of  harbor  of 
refuse  at 

Milwaukee  Harbor,  Wis*.,  ini]»rovenient  of 

Milwaukee.  Lake  Sliore  and  Wtwtern  Railway  ('oni- 
pany .  brid;jea  of 
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Milwaukee,  Wis.,  construction  of  bridge  across  Kin- 
nick  innic  liiver  at  Clinton  street  by  city  of 

Min^o  Creek,  S.  C,  improveiuciit  of 

11  infng  casemates,  construct  ion  of 

Minnesota  Point,  at  Superior,  Wis.,  improvemont  of . 

Minnesota  Kiver,  Minn.,  improvement  of 

Miflpillion  Creek,  Del.,  improvemcDt  of 

Mispillion  Kiver,  Del.,  cxaniiiiatiou  and  survey  of . . . 
Mississippi  Kiver: 

Rxaininaliim  and  survey  to  detennine  effect  of 
backwater  at  Claromlon  and   Lower  White 

River,  Ark 

Gmigiug,  and  its  principal  tributaries 

Ganging,  nca»  St.  Paul.  M  inn 

Improvement  of.  above  St  Anthony  JTalls,  Minn. 
Improvement  of,  below  mouth  of  Ohio  liiver  (re- 
port of  Mississippi  Fiver  Commission) 

Improvement  of,  between  Dos  Moines  Kapids  and 

mouth  of  Illinois  Kiver 

Improvement  of,  between  Miunei|polis  and  Des 

Mdiues  Kapids 

Improvement  of,  between  Ohioand  Illinois  rivers. 

Improvement  of  Des  Moines  Kapids 

Improvement  of  St.  Louis  Ilarlior,  Mo 

OlMTating  and  care  of  Des  Moines  Kapids  Canal 

and  Dry  Dock 

Plaqueraine,   Bayou,   La.,  bank    protraction    at 

mouth  of 

Eeservoirs  at  headwaters  of 

Reservoirs  at  sources  of,  surveys  for 

Snag  boats  and  dredge  boat«  on  upper  river,  op- 
eration of 

Sna^s  and  wrecks,  removal  of 

South  Pass,  inspection  of  improvemont  of 

Survey  of 

"Wreck  oflF  Point  Cele8t4»,  La.,  removal  of 

M  issisaippi  River  Commission,  report  of 

Mi.«>Boun,  Department  of  the,  report  of  engineer  of- 
ficer   

Missouri  River: 

Bridge  at  liOAVcnworth,  Kans.,  construction  of  . . 
Examination  of,  between  (Jnwt  Falls  and  canyon 

next  below  Stubbs  Ferry,  Mont 

Improvement,  etc.,  of,  below  Sioux  City,  Iowa 

(report  of  Missouri  River  Commission) 

Improvement  nf,  between  Great  Falls,  Mont.. 

and  Sioux  City,  Iowa 

Mi.HKouri  Kiver  Comniission,  report  of 

^lobile  Harbor,  Ala.,  improvement  of 

^Mfikelumne  River,  Cal.,  improvement  of 

Molton  (steamer),  removal  of  wreck  of 

IVfonoMioy,  Mass.,  removal  of  wrecks  near 

Mononeahela  Kiver,  W.  Va.  and  Pa. : 

Bridge  at  Pittsburg,  construction  of 

Improvement  of 

Lock  and  Dam  No.  6,  purchase  of 

Lock  and  Dam  No.  7,  purchase  of 

Locks  and  Dams  Nos.  8  and  9,  operating  and  care 

of .  -t 

Monroe,  Fort,  Va..  lM!ach  protection,  water  supply, 

and  sewerage  system  at *. . . 

Monroe  HarlKir,  Mich.,  improvement  of 

Moore,  Hannah  (scow),  removal  of  wreck  of 

MoosalM^c  Bar,  Me.,  improvement  of 

Moosaliec  Reach,  Me.,  removal  of  wreck  near 

Mount  Calvert,  Md.,  construittiou  of  bridge  across 

Patuxent  River  at 

Mount  Desert  to  Porcupine  Island,  Me.,  construction 

of  bn;ak  water  from 

Mount  Vernon,  Va., Improvement  of  Potomac  River  at. 
Mount  Vernon,  Wa.sh.,  construction  of  bridge  across 

Skagit  Itiver  at 

Murderkill  River,  Del.,  examination  and  survey  of. . . 
Mosch<  Shoals  Canal,  Tennessee  Kiver,  operating  and 

CAW  of 

Munkcgon  Harbor,  Mich. : 

Improvement  of 

Iiyury  to  Government  dredge  at 

Muskingum  River, Ohio: 

Improvement  of 

Improvement  of  ice  harbor  at  mouth  of 

Operating  and  care  of  icc-harl»or  Im:k  at  mouth  of 

Operating  and  care  of  locks  and  dams  on 

If  jstic  River,  Conn.,  improvement  of 
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KaBMrmoDd  Rircr.  V».,  fanprorement  of 

Kuktocket,  ll«M.f  improTementof  harbor  of  refugeat 

Kantacket  Boinid.  Maaa.,  remoral  of  wrecks  in 

Kapa,  Tal.,  eonatnietloD  of  bridi^e  acroaa  Ifapa  River 

by  citjrof 

Kapa  Rtrer,  Cal.,  at  KapA,  consteiiction  of  bridge 

acroaa # * 

Napa  River,  <'al..  improremcnt  of 

yarraxanaett  Baj,  K.  I.,  conatmction  of  mining  caae- 

inat«a  at ,. 

KarraicaiiMit  Ba.r,  B.  I.,  improvenient  of 

Karragaai^^xia  River,  Me.,  at  Milbridge,  reconatmc- 

tion  ofbridfreacroaa 

Nairagnagtia  River.  Me.,  improvement  of 

Narrowa  of  Lake  Champlain,  N.  Y.  and  Vt.,  improve- 

nieot  of 

KaaliaweBa  laUnd,  Maaa.,  examination  and  anrvey 

of  Canapitait  ChaiiDcI,  noar 

Naahville,  Cluittanouga  and  St.  Louis  Railway  Corn- 
pan  v,  brldjre  of. 

Katalbany  Hi ver.  La.,  improvenient  of 

National  City,  Cal.,  eatabiiabnient  of  Iiarbor  linea  at. 

Navraink  Railroad  ( 'umpan v,  bridge  of 

Xa VI t^able  waters,  bridges  oMtmcfing 

Navigable  waters,  construction  of  bridges  across 

Navigation,  bridgea  obstructing 

Necbea  River,  Tex.,  improvement  of 

Nelialem  liav.  Oregon,  improvement  of  entrance  to. . 
Nt«bawana  Island,  Maaa.    (Se4  Kaabawena  IsUmd.) 

Noiiae  River.  N .  C,  improvement  of 

New  Bedford  Iiarbor,  Maaa..  improvement  of 

New  Castle,  Del.,  improvement  of  ice  harbor  at 

New  Havtm.  Conn.,  constructionof  breakwaters  at.. 

New  Jlaven  Harbor,  Conn.,  improvement  of 

New  London,  Wis.,  reconstruction  of  bridge  across 

Wolf  River  at 

New  River,  N.  C.  improvement  of 

New  River.  N.  C,  imptovement  of  inland  waterway 

Iwtween  Beanfort  Harbor  and 

New  RiviT,  X.  C,  improvement  of  inland  waterway 

b««lw(>eQ  Swansboro  and 

Xfw  River,  Va.  and  W.  Va.  improvement  of 

N«'w  Ro4'belle.  N.  Y.,  improvement  of  Kcho  Harbor.. 
Nt*w   Whalrom,   Wash.,  establishment   of  harbor 

Hues  at 

New  York  Ontral  and  Hudson  River  Railroad  Com- 

panv,  bridges  of 

New  Vork  Harbor: 

Davids  Island,  sea  wall  and  (*rabankment  at 

Dumping  of  ballaat  off  Sandy  Hook  at  entrance 
to.  anilrecommendations-and  profwscd legisla- 
tion for  prevention 

Fortitlcatious  for  defense  of ! 

(rovernors  Island,  sea  walls  at 

Harbor  lines  in,  and  adjacent  waters,  establish- 
ment of 

Improvement  of 

Improvement  of  Arthur  Kill 

Improvement  of  Buttermilk  Channel 

Improvement  of  channel  between  8t4iten  Island 

and  New  Jersey  . . . » 

Improvement  of  channels  in  Gowanus  Bay 

Inipnivcment  of  East  River  and  Hell  Gat« 

Sn]>erviHion  of 

WrtH'ks  in,  removal  of jf 

New  York.  N.  Y.: 

Bri<lgt>  a4'.roi«n  Harlem  River  at  Broadway,  cf»n- 

Htrurtion  of 

Britlge  arnwH  Harlt'ui  River  at  Fourth  avenue, 

n'couHtnution  of 

Bridgi'  a<'rt)88  Harlem  Kiverat  One  hundred  and 
U  fly -sixth  street,  couMtruction  of  temporary, 

hy  city 

Bridge  "across  Hndrton  River  near  Twenty-third 

8tn«et,  conHlruction  of 

Newark  Hay,  N.  J,,  injury  to  diko  in 

Xewbeni.  N.  C,  improvement  of  inland  waterway 

liet wei'U  B<<iaufort  and , 

Newburyport  Htu-bor.  Mass.,  ImprovtMuent  of. 

No W|>ort  Harbor,  R.  I.,  iuiprovemeut  of , 


Page. 


PartL 


150 

53  600 

565  06  63«( 

i    «3»  6I0> 

410 

410 
367 

8 
59    618 

407 
25    498 


ParflL 


1090 


Partm. 


Part  IV. 


385 


643 


401 
216 
8M 

401 

21  410 
21  400 
21    410 

222 

380 

160 

55  600 

121  048 

73  673 

71  668 

404 
163 

162 

163 
289 
70    706 

390 

406 

12    457 


305 

5  9 

13  461 

308  840 

95  824 

100  869 

92  814 

101  871 

93  817 
90  797 

395 

07  838 


406 
406 

406 

403 


161 

40    551 
61    625 


2614 


1484 


1511 
1129 


1149 
1141 
1146 


2010 


m 


2703 


2071 
27M 


2882 


2870 


1134 


83 


INDEX. 


15 


Subject. 


Newport,  Ky.,  oonstmction  of  bridge  ucross  Liokiiig 
Bi  ver  at 

Newport  River.  K.  C^  iniitrovement  of 

Kewiown  Creek,  N.  Y.,  bridge  obntnicting 

Newtown  Creek.  N.  Y. ,  improTement  of 

Niagara  Falls,  N.  Y.,  exammatibn  and  survey  of  Port 
Day  above , 

Niagara,  Fort,  N.  Y.,  protection  of  site  of 

Niagara  Biver,  N.  Y.,  above  Tonawanda,  improve- 
ment of 

Niagara  River,  N.  Y.,  at  Port  Day,  above  Niagara 
Falls,  examination  ai|d  anrvey  of 

Niagara  River,  N.  Y.,  discharges  of 

Nomini  Creek,  Va.,  improvomeut  of 

Nooknack  River,  Wash.,  atFemdale,  construction  of 
bridge  across 

Nooksack  River,  Waah.,  at  Lynden,  oonstructiou  of 
bridge  across 

Nooknac^k  River,  Wash.,  improvement  of 

Norfolk  Harbor,  Ya.,  and  approaches,  improvement 
of 

Norfolk  Harbor,  Ya.,  and  navy-vanl,  improvement 
of  approaches  to,  between  Lamoert  Point  and  Fort 
Norfolk 

Norfolk  Harbor,  Va.,  improvement  of  inland  route 
between  All>emarle  Sound,  N.  C,  and 

Norfolk.  Va.,  modification  of  harbor  lines  at  the 
navy-vard 

North'  Kami  (Cape  Fear)  River,  N.  C,  improvement  of 

North  Kast  River,  Md..  improvement  or. 

North  Landing  River,  Va.  and  N.  C,  improvement  of 

North  River  ISridge  Company,  bridge  of 

Northern  and  nortn western  fakes : 

Charts,  correction,  printing,  and  distribution  of 

Kstiniatcs 

Surveys ; 

Water  levels 

Northern  Pacific  Railroad  Company,  bridge  of 

Norwalk  Harbor,  Conn.,  improvement  of 

Nowell,  Florence  (schooner),  removal  of  wreck  of. . . 

Noxubee  Hiver,  Misa.,  improvement  of 

Nupliar  (steamer),  removal  of  wreck  of 

O. 

Oak  Orchard  Harbor,  N.  Y.,  improvement  of 

Oakes,  Allie  (schooner),  removal  of  wreck  of 

Oakland  Harbor,  Cal.,  improvement  of 

Ocpoquan  Creek,  Va.,  improvement  of , 

Occupancy  of  public  works  by  corporations  or  indi- 
viduals   

Ocean  Springs  Bridge  Company,  bridge  of 

Ocean  Springs,  Miss.,  construction  of  bridge  acroes 

Fort  Bayou  at 

Ocklawaha  River,  Fla.,  improvement  of , 

Ocmnlgeo  River,  Ga.,  at  Macon,  conslmction  of 

bridge  across 

Ocniuigee  River,  Ga.,  improvement  of 

Oconee  River,  Ga.,  improvcinent  of 

Oconto  Harbor,  Wis.,  imi>roveroent  of 

Ocracoke  Inlel.,  N.  .C,  improvement  of 

Otter  of  the  Chief  of  Engineers 

Ogdensburg  Harbor,  N.  Y.,  improvement  of , 

Ohio  River: 

Bridge  between  Cincinnati,  Ohio,  and  Coving- 
ton, Ky.,  construction  of 

Dam  below  month  of  Beaver  River,  Pa.,*  con- 
struction of , 

Improvement  of , 

Improvement  of  Falls  of,  Louisville.  Ky 

Improvement  of  Indiana  Chnte,  FalU  of 

(grating  and  care  of  Davis  Inland  Dam,  Pa . . . 

Operating^ and  care  of  Louisville  and  Portland 

•   Canal,  Ky 

Snagboats  on,  operation  of 

Oil  City,  Pa.,  construction  of  bridge  across  Allegheny 

River  at 

Olcott  Harbor,  N.  Y.,  improvement  of , 

Oliver,  Mary  K.  (schooner),  removal  of  wreck  of 

Olympia  Harbor,  Wash.,  examination  and  8urve3'  of, 
Olympia.  Wash.,  establishment  of  harlmr  lines  at... 
Onancock  Harbor  (or  River),  Va.,  iniprovcnit^nt  of.. , 

Qntjulo,  Lake,  survey  of  Black  Croek  Shoal , 

• 
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Subject. 


Onturio,  Lake.   (See  oIjo Northern  and  noKbwoBtern 
liikeii.) 

OiilonnKcn  Hnrbor.  Mich.,  improvement  of 

Orc{;n]iiun  Railn>«d  Company,  bridi^e  of 

i  Maifi-  KirtT,  Mo.,  i  nip  it*  v  €•«!«•«  t  of 

Oftlikoiih.  Win.,  t'oiiHt motion  of  bridce  arrofts  Fox 
Wwfr  at  Wiwonnln  av«»nae,  Uy  city  of 

f  >»w«go  Harbor.  X.  V.,  impmvoraent  of 

Otter  rr»M»k,  V».,  Improvement  of. 

•Oiiai-hita  Kiver,  Ark.  «nd  I-.a..  improvement  of 

Oyi»t«r  B«y.  Tex.,  near  CbrisimaA  Point,  examina- 
tion and  survey  of 


Page. 


I'ai-ifir  coant  liotwccn  Points  Biime  and  Capistrano, 
<  'hL.  examination  for  deep  harbor  on 

ParkarR.  U.  <;.,  modlfloatiun  of  harbor  linea  in. Ten»ey 
Kbits,  New  York  Harlior.  to  permit  construction** 


bv 


PatliUa  }U\\  Wasli.,  and  Skagit  Bay.  Waah.,  exami- 
nation aiid  nur\'ey  for  ship  channel  through  Hwino- 
miMh  Slough  connecting 

Pnducnh.  Ky.,  improvement  of  Livingston  Point 

Pumlii'it  Uiver.  K.  ('..  iraprovenient  of 

Pamlico  River,  N.  C,  removal  of  wreck  opposite 
Swan  Point 

Paiiiunkev  River,  Va.,  improvement  of 

pM>HMKt)ii)a  Kivcr,  Mim)..  improvement  of 

PuMqiiutank  River.  K.  (!.,  improvement  of 

PaHMHii-  Kiver.  N.  J .,  improvement  of 

pMHSJilr  River.  S'.  J.,  improvement  of,  al)ov©  Newark. 

Paxnair  River,  N.  J.,  imj>rovementof,  below  Newark. 

I'ttHMiiir  River.  N.  J.,  injury  to  dike 

l'Mt«i>»eo  River.  Md.,  improvement  of 

I'ljtrliojiiie  River,  N.  Y,.  improvement  of 

Patiixriit  River.  Md..  at  Monut<.'alvcrt,  near  Bris- 
tol Landing,  conntruetion  of  bridge  across 

I*atuxent  River.  Md..  improvement  of 

Pawraturk  River.  R.  1.  and  (^onn.,  improvement  of. . 

Pawturket  River,  R.  I.,  iniproveraent  of 

IVarl  liiver.  Mims..  below  Jackson,  Improvement  of. 

Pearl  River.  MI.^h.,  between  Eilinborg  and  Carthage, 
improvement  of 

Peart  River,  MIsh.,  between  Jackson  and  Carthage, 
improvement  of 

Pen se  Creek,  Fin.,  improvement  of 

Pele«-  Point.  Lake  P'rie.  Hurvey  of  shoals  near 

Pelee.<|iit  li^ht- house.  Lake  Krle,  snrve v  of  nhoals  off. 

IN-noIiMtot  River.  Me.,  examination  snd  survey  of... 

Penulweol  River.  Jkle.,  improvement  of 

Penxneola  Hnrlwr.  Fin.,  improvement  of 

Pennaukee  Harbor,  Wis.,  improvement  of 

Pent  water  Harbor,  Mich.,  improvement  of 

Perth  Aml>i>y.  X.  J.,  modifleation  of  harbor  lines  at . 

Petalunin  Cri'ek.  Cal.,  improvement  of 

Petit  .lean  River,  Ark.,  improvement  of 

I'efoMkev  Harbor.  Mich.,  improvement  of .".. 

riiilaiielfiliia  Harbor,  Pa.,  improvement  of 

Piiilaii«-l)iliia  Harl>or.  Pa,,  removal  of  wreck  in 

Pliiludelpliia,  ]'a.,  couHtruction  of  raining  casemates 
at 


Phippsbur^,  Me..  cxmHtruetiun  of  bridge  acnm.<*  At- 
kins Ray  at 

Piers,  ete..  ocenpaney  or  injury  of 

Pine  Lake,  Mich.,  inijjrovenieiit  of  entrance  to, 

Pittsburg.  Ph.: 

IJridge  across  AUejrheny  River,  constmction  of. 

IJritlfte  nerosH  Monongahela  River,  construction 
of 

I>avis  Islnnd  I  >ani,  ojierntinji  and  care  of 

Herr  Island  Dam,  Alle;;;henv  River,  construction 

of ....; 

PlaqMeniine.  B.'iyon,  Ln.,  inijirovement  of 

l'l;u|nennne,  hayou,  La.,  pn:vention  of  further  cav- 
in*;  at  mouth  of 

Platte,  department  of  the,  report  of  engineer  officer.. 

Platt.'»bur;;  Harbor,  N.  Y.,  injiirovi-ment  of 

Pleasant  River,  M<'..  inipr«»vement  of 

Plymouth  County.  Mas.s.,  construction  of  bridge 
a<"ro88  Coh.nsset  Narrows  by  Jlarnstnble  County 
and '. '. . 

PI;)inoutli  Harlwr,  Mass.,  iniinovement  of 


PartL 


299 
402 
251 

403 

34X) 

3Gr* 

2:U 
228 


370 


Partn. 


398 

854 

3»i 

267 

ir«8 

109 

146 

210 

150 

102 

873 

102 

876 

102 

873 

132 

K3 

724 

405 

142 

64 

633 

58 

616 

212 

214 

213 

187 

420 

420 

39 

5:(3 

27 

504 

198 

305 

324 

398 

861 

373 

243 

321 

112 

906 

119 

940 

8 

405 

22 

413 

322 

408 


403 
277 


280 
218 

22:1 
424 
364 
24    498 


401 
50    588 


1742 

1002 
1563 


PartnL 


2139 


25«1 
2612 


2630 


2752 


1916 
1118 

1194 
1062 
1453 

nil 


1005 

1049 

1460 

1465 

1462 
1379 


Part  IV. 


3U3 


1412 


1682 


3«r 


2179 
2328 

2655 

2314 


2313 


1491 
1517 


1980 
1996 


2007 


INDEX. 


17 


SxTBJEcrr. 


Point  Jadlth,  R.  I.,  oonstmotionof  harbor  of  refuge 
at 


Pollock  Bip,  Mom.,  removal  of  wrecks  on  and  near 

Ponchatoola  Biver,  La.,  improvement  of 

Porcupine  Island,  Me.,  oonstruction  of  breakwater 

firom  Mount  Desert  to 

Port  Chester  Harbor,  K.  Y.,  improvement  of 

Port  Clinton  Harbor,  Ohio,  improvement  of 

Port  Clinton  Harbor,  Ohio,  removal  of  wrecks  in  — 
Port  Day,  N.  Y.,  above  Niagara  Falls,  ezaminntion 

and  survey  of 

Port  Huron,  Mich.,  improvement  of  Black  Biver  at . 
Port  Jefferaon  Inlet,  N.  Y.,  improvement  ot  harbor  at. 

Port  Washington  Harbor,  Wis.,  improvement  of 

Portage  Can^/'^is.,  reconstruction  of  bridge  across. 
Portaee  Citv,  Wis.,  reoonstruction  of  bridge  acroHS 

Por&ge  Canal  near 

Portage  Lake  and  Lake  Superior  canals,  across  Ke- 
weenaw Point,  Mich.,  improvement  and  operating 

and  care  of 

Portage  Lake,  Mich.,  hivhor  lines  in 

Portage  Lake,  Mich.,  improvement  of  harbor  of 

refuge  at 

Portland  Harbor,  Me.,  improvement  of 

Portland  Harbor,  Me.,  improvement  of  channel  in 

Back  Cove 

Portland,  Me.,  construction  of  mining  casemate  at . . . 
Portland,  Oregon: 

Bridges  across  Willamette  Biver,  construction 

of,  by  city -. 

Examination  and  survey  for  25-foot  channel  in 

Willamette  and  Columbia  rivers  below 

Harbor  lines  at,  establishment  of 

Improvement  of  Willamette  and  Columbia  rivers 

at  and  below 

Improvement  of  Willamette  Biver  above 

Portsmouth  Harbor,  !N.  H.,  improvement  of 

Post  of  WlUets  Point,  N.Y 

Potomac  Flats,  Washington,  D.  C,  trespasses  upon. . 
Potomac  Biver: 

Bridge  at  Three  Sisters,  near  Washington,  D.  C, 

oonstruction  of 

Eastern  Branch  of.    (S«4  Anacostia  Biver.) 

Examination  and  survey  of 

Fish  way  a  at  Qreat  Falls,  erection  of 

Improvement  of,  at  Mount  Vernon,  Va 

Improvement  of,  at  Washington,  D.  C 

Trespasses  on  Potomac  Flats 

Powow  Ki ver,  Mass.,  improvement  of. 

Presqne  Isle  Peninsula.  Erie  Harbor,  Pa.,  preserva- 
tion and  protection  of. 

Providence  Biver,  R.  I.,  improvement  of 

Pro  vidence  Biver,  B.I.,removaI  of  Green  JacketShoal 

Provincetown  Harbor,  Mass.,  improvement  of 

Public  buildings  and  grounds,  Washington,  D.  C, 

Improvement  and  careof 

Public  works,  occupancy  or  injury  of 

Puget  Sound,  Wasn.,  examination  imd  survey  for 
ship  ohannel  through  Swinomish  Slough,  conm-et- 
ing  Saratoga  Passage  and  Skagit  Bay  with  Pa<lilla 


Page. 


Part  I. 


Bay. 


Pnget  Sound,  Wash.,  examination  for  ship  cannl  to 
connect  lakes  Union,  Washington,  and  Samamislt- 
with 

Pnltneyville  Harbor,  N.  Y.,  improvement  of 

Python  (schooner),  removal  of  wreck  of. 


Queens  Conntj,  K.  Y.,  bridge  of,  obstracting  New- 
town Creek 


Racine  Harbor,  Win.,  improvement  of. 

Bah  way  Biver,  N.  J.,  improvement  of 

Rancocas  Biver,  N.  J .,  improvement  of 

Ranoocas  Biver,  K.  J.,  removal  of  wreck  in 

Rappahannock  Biver,  Va.,  improvement  of 

Raritan  Bay,  N.  J.,  establishment  of  harbor  lines  in . . 

Raritan  Bay,  N.  J.,  improvement  of 

Raritan  Bay,  N.  J.,  removal  of  wreck  in 
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Subject. 


Rarf tan  River,  N.  J.,  impro vemon t  of. 

Roconnaiftsances  and  explorations 

Red  Odar,  Wis.,  reconstruction  of  bridge 

Chippewa  River,  near 

Bod  Hook  Channel,  New  York  Harbor,  improvement 

of , 


acroes 


Red  River  above  Fulton,  Ark.,  improvement  of 

Red  River,  La.  and  Ark.,  improvement  of 

Red  River  of  the  North,  Minn,  and  N.  Dak.,  and  trib- 
utaries above  Fergus  Falls  and  Crookston,  exami- 
nation and  survey  of 

Red  River  of  the  North.  Minn,  and  K.  Dak.,  improve- 
ment of 

Redwood  Creek.  Cal..  improvement  of 

Relief  Bridge  Coiupany,  Uridine  of 

Rescue  {aalTbo,'>t),  removal  of  wreck  of 

Reservoirs  at  head  wat^^n*  of  Mississippi  River 

Reftcrvoirs  at  sourt^^^s  of  Mississippi,  St  Croix, 
Chippewa,  and  Wisconsin  rivers,  surveys  for 

Richmond.  Ohio,  exaiuination  and  survey  of  Grand 
River  b<*low , 

River  and  harbor  improvements 

Roanoke  River,  N.  C,  ImprovemeJit  of 

Rock  Hall  Harbor,  Md.,  examination  and  survey  of. 

Rockland  Harbor,  Me.,  Improvement  of , 

Rockland  Harbor,  Me.,  rcniov.il  of  wreck.  In 

Rockport  Harbor,  Me.,  improvi^ment  of 

Ropers,  Ann  R.  (schooner),  removal  of  wreck  of 

Rondeway,  Bayon,  La.,  im[>rovcmont  of 

Rondonf  llarbor,  N.  Y.,  improvement  of 

Rope,  wirts  tests  of , 

Koseville,  Cal.,  establish nient  of  harbor  lines  at 

Ross  Island,  Oregon,  examination  of  Willamette 
River  at 

Rouge  River.  Mich.,  improvement  of 


Rough  River,  Ky.,  improvement  of 

Kouse  Toint,  Lake  Chamiiluin,  N.  Y..  breakwater  at.. 

Rules  and  regulations  for  use  of  canals,  recommen- 
dations and  pro|H)8(Hl  legislation  for  establishment 
and  enforcement  of , 

Ryan,  Paddy  (scow),  removal  of  wreck  of 


Sabine  Pass,  Tex.,  improvement  of  harbor  at 

Sabine  River,  Tex.,  between  Sabine  Lake  and  Snd- 

duths  RlulV,  examination  of 

Sabine  River,  Tex.,  improvement  of '. 

Sacketts  Harbor,  N.  Y.,  improvement  of  harbor  at. 

Saco  River,  Me.,  improvement  of 

Sacramento  RiA-er,  C^l.,  improvement  of ','., 

Sagadahoc  County,  Me.,  construction  of  bridge  across 

Atkins  Kay  by 

Saginaw  Kiver,  Mich.,  improvement  of 


St.  Au^stiue  Harlx)r,  Fla.,  improvement  of. 
St.  Clair  Flats  C^anal,  Mich.,  improvement  of. 


St.  Clair  Flats  Canal,  Mich.,  iiyiuies  to  piers,  etc.,  of. 

St.  Clair  Flats  Canal,  Mich.,  operating  and  car©  of.. 

St.  Clair  River,  Mich.,  removed  of  wreck  in 

St.  Croix  River,  Me.,  improvement  of 

St.  Croix  River,  Wis.  and  Minn.,  improvement  of. .. 

St  Croix  Kiver,  Wis.  and  Minn.,  surveys  for  reser- 
voirs at  sources  of 

St.  Francis  River,  Ark.,  improvement  of V... 

St.  Francis  River.  Mo. ,  improvement  of. 

St.  Johns  Kiver,  Fla.,atButl'aloBluif,reconstn2Ction 
of  brid^ic  across 

St.  Johns  River,  Fla.,  inij»rovement  of II. Ill 

St.  Joseph  liiirbor.  Mich.,  improvement  of 

St.  Joseph  River,  Mich.,  improvement  of. , 

St.  Joseph  River,  Mich.,  near  its  mouth,  bridge  ob- 
structing   ^ 

St.  Lawrence  River,  at  Ogdensbnrgrif.  Y*  "improvil 
ment  of 7. 

St.  Lawrence  River.  N.  Y.,  improvemrat  of  shoals 
l)etwfen  .Sister  l.'ilands  and  Cros.sover  Light 

bt.  Lawrence  Kiver,  Hiirvey  of  shoals  in.... 

St.  Louis  Bay,  Wis.,  improvement  of  harbor  at.  1 1. 1! 

M.  Louis  Harbor,  Mo.,  improvement  of 

St.  Louis  River,  Wis.  and  Minn.,  below  Fond  du  Lac.' 
examination  and  survey  of 

^VJ^^^**  Kiver,  Wis.  and  Min'nV,'co'nVtroction'of' 
bridge  afixota , 
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Subject. 


St.  Marya  Falls  Canal,  dry  dock  at 

St.  HarvB  Fulls  Canal,  Mich.,  occupancy  of  Govern- 
luent landR  and  huariea  of  piers  at 

St.  Marys  Falls  Canal,  Mich.,  operating  and  care  of. 

St  Marys  Kiver,  Mich.,  at  the  Falls,  improveiueut  of. 

St.  Marys  River,  Mich.,  between  White  Fish  Bay  and 
Detoar  lieht-house,  survey  of 

St.  Marys  Kiver,  Mich.,  improvement  of  Hay  Lake 
Channel 

St.  Matthews  (steamer),  removal  of  wreck  of 

St.  Paul.  Minneapolis  and  Manitoba  Railway  Com- 
pany, bridge  of. 

St.  PaiiL  Minn.,  gauging  Mississippi  River,  near  .. 

Salem  Harbor,  Mbas.,  improvement  of 

Salkahatchie  River,  S.  C,  improvement  of 

Sunamish  Lake,  Wash.,  examination  for  ship  canal 
to  connect  Puget  Sound  with 

San  Diego,  Cal.,  establishment  of  hArbor  lines  at — 

San  Diego  Harbor,  Cal.,  and  adjacent  waters,  estab- 
lishment of  harbor  Unes  in ^ 

San  Diego  Harbor,  Cal.,  improvement  of 

San  Francisco,  Cal.,  construction  of  mining  casemate, 
etc.,  at 

Sau  Francisco  Harbor,  Cal.,  fortifications  for  defense 
of 


San  Joaquin  River,  Cal.,  improvement  of. 

San  Luis  Obispo  Harbor,  Cal.,  improvement  of 

San  Pedro  Biiy,  Cal.,  examination  for  deep  liarlM)r  at. 

San  Pt^ro,  Cal.,  establishment  of  harbor  lines  at — 

Sand  Beach,  Lake  Huron,  Mich.,  improvement  of 
liarbor  of  refuse  at 

Sandusky  Bay.  Ohio,  conntructiou  of  bridge  across.. 

Sandusky' City  Harbor,  Ohio,  improvement  of 

Sandusky  River,  Ohio,  improvement  of 

Sandy  Bay.  Cape  Ann,  Mass.,  construction  of  har- 
bor of  refuge  at 

Sandy  Hook  Bay,  N.  J.,  establishment  of  harbor 
lines  in 

Sandy  Hook,  N.J. ,  dumpingof  ballast  in  approaches 
to  Kew  York  Harbor  oflP 

Santa  Monica  Bay,  Cal.,  examination  for  deep  har- 
bor at  

Santee  River,  S.  C,  Improvement  of 

Sapelo,  Qa.,  and  Doboy,  Ga.,  examination  and  survey 
of  inside  route  between 

Sarasota  Bay,  Fla.,  improvement  of. 


Saratoga  Passage,  Wash.,  and  Padilla  Bay,  Wash.,, 
exanunation  and  survey  for  ship  cl 


ihannel  through 
Swinoniish  Slough  connecting. '. 

Saugatuck  Harbor,  Mich.,  improvement  of 

Saugerties  Harbor,  N.  T.,  improvement  of 

Savannah,  Ga.,  and  Femandina,  Fla.,  examination 
and  survey  of  inside  route  between 

Savannah  Itarbor,  Ga.,  improvement  of 

Savannah  Harbor,  Ga.,  removal  of  wreck  in 

Savannah  River,  Ga.,  improvement  of 

Sayville.  N.  Y.,  improvement  of  Browns  Creek 

School,  United  States  Engineer 

Schuylkill  River,  Pa.,  improvement  of 

Scitnate  Harbor,  Mass.,  improvement  of 

Seattle,  Waah^  examination  for  ship  canal  to  con- 
nect lakea  iJnion,  Washington,  and  Samami»h 
w  i  th  Puget  Sound 

Seybel,  D.  £.,  and  Hugh  K.  Camp,  bridge  of 

Shawiieetown  embankment,  111 


ShelMiygan  Harbor,  Wis.,  imnrovinMcnt  of 

Sheboygan  River,  Wis.,  in  Sheboygan,  reconstruc- 
tion 01  bridge  across 

Slieboygan,  Wis.,  reconstruction  of  bridge  across 
Sheboygan  Ri ver  in 

Sheepshead  Bay,  N.  Y.,  improvement  of 

Ship  island  Harbor,  Miss.,  removal  of  wreck  in 

Shoal  Harbor,  N.  J.,  improvement  of , 

'Shreveport,  La.,  and  Jefferson,  Tex.,  survey  of 
lakes  between , 

Shrewsbury  River,  N.  J.,  at  Highland  Beach,  con- 
struction of  bridge  across 

Shrewsbury  River,  N.  J.,  improvement  of 

Sister  Islands,  St.  Lawrence  River,  N.  Y.,  removal 
of  shoals  near 

Siiislaw  River,  Oregon,  improvement  of  mouth  of  . . , 

Skagit  Bay,  Wash.,  and  Padilla  Bay,  Wash.,  exami- 
nation and  survey  for  ship  channel  through  Swino- 
miah  Slough  oonneoting 
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Part  III. 

Part  IV. 

Tampa  Bav.  Fla..  imnrovenient  of. 
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Tar   River,  N.  C.,  at   Tarboro,   reconstruction   of 
bridge  across 

Tar  River.  N.  C.,  improvement  of 

X 

Tarboro,  K.  C,  reconstmction  of  bridge  across  Tar 
River  at •. 

TanntATi  River.  Ma*s-.  impTy>Vflment  of. 

1'chefnncte  River,  La.    {See  Chefnncte  River.) 
Tchnlft  T jilfft.  Miwi..  improvement  of ........... 

Teche,  Bayou,  La.,  improven^ent  of 

Teche,  Bavon,  La.,  removal  of  wreck  in 

TennHssee  River: 

Bridge  at.  Jobnsonville,  Tenn.,  reconstruction  of. 

Improvement  of,  above  Chattanooga,  Tenn 

Improvement  o^  below  Bee  Tree  Bnoals,  Ala 

Improvement  of,  below  Chattanooga,  Tenn 

Improvement  of,  between  Chattanooga,  Tenn., 
and  foot  of  Bee  Tree  Shoals,  Ala 

Muscle  Shoals  Canal,  Ala.,  operating  and  care  of. 
Tensas  River,  La.,  improvement  of. 

Terrebonne,  Bavon,  La.,  improvement  of 

Thames  River,  Conn.,  improvement  of. 

Three  Sisters,  near  Washington,  D.  C,  construction 
of  bridee  across  Potomac  River  at 

• 

Thunder  Bay  Harbor,  Mich.,  improvement  of 

QMokfaw  River  and  tributaries.  La.,  improvement  of . 
Tinonderosa  River,  N.  Y.,  improvemeni  of. 

• 

Tillanriiiolc  Bay  and  Bar,  Oregon,  examination  and 
siirvov  of ........ 

Tillamook  Bay  and  Bar,  Oregon,  improvement  of 

Toledo  Harbor,  Ohio,  improvement  of 

Tole<1o,  Wash.,  construction  of  bridge  across  Cowlits 
Riverat...' 

Torabigbee  River,  Miss,  and  Ala.,  improvement  of. . . 
Below  Demopolis ....' 

Between  Demopolis  and  Columbus. . .  

Bet'weep  "Fulton  and  "Vienna .r.-r. 

Between  Walkers  Bridire  and  Fulton 

TnnAwiitida  Harbor.  K'r  Y-.  improvement  rtf  .  - , ,  ^ 

Torpedoes 

Townsend  Inlet,  N.  J.,  removal  of  wreck  at 

Tradewater  River.  Kv..  improvement  of 

Trent  River.  N.  (>..  improvement  of- 

Trinitv  River.  Tex.,  improvement  of 

Tug  Fork  of  Big, Sandy  River,  W.  Va.  and  Ky.,  im- 
provement of ....-, 

Tulls  Creek,  K.  C,  at  TuUs,  bridge  obstructing 

Tulls,  N.  C,  bridge  obstructing  Tnlls  Creek  at. 

Tum water.  Wash.,  examination  at ■• 

Two  Rivers  Harbor.  Wis.,  improvement  of ......... . 

TTmpqua  River,  Oregon,  improvement  of 

Union,  Lake,  Wash.,  examination  for  ship  canal  to 
(•4uin4>ct  Paget  Sound  and  Lake  Washington  with. . 
United  Railroads  of  Washington,  bridge  of 

Urbana  Creek.  Va.,  improvement  of 

Use  of  public  works  by  corporations  or  individuals . . 

T. 
Valley  Street  Railway  Company,  bridge  of 

Vancouver,  Wash.,  establishment  of  harbor  lines  at. 
Vancouver,  Wash.,  examination  and  survey  of  Co- 
lumbia River  near 

VermiUion  Harbor,  Ohio,  improvement  of 

Vi<lal,  Bayou,  La.,  improvement  of 

Vineyard  Haven,  Mass.,  improvement  of  harbor  at .. 

Vineyard  Haven,  Mass.,  removal  of  wreck  near 

Volusia  Bar,  Fla.,  improvement  of 

« 

Wabash  River,  Ind.  and  HI.,  improvement  of. 

Wabash  River,  Ind.  and'Hl.,  improvement  ot^  above 
Vincennes 

Wabash  River,  Ind.  and  111.,  Improvement  of,  below 
Viucennes 

Waocamaw  River,  K".  C.  and  S.  C,  improvement  of. , 
Wahldakum  County,  Wash.,  construction  or  bridge 

Waliuski  iuver,  Oregon,  oonslnfDUon  of  bridge  of 
Clatsop  County  across ; 

i 
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Wappinger  Creek,  N.  Y..  improvement  of 

WappooCnt,  S.  C,  improvement  of 

Warebam  Harbor,  Hiwh.,  improvement  of 

-'W^areham,  Haas.,  constraction  of  bridge  across  Co- 

haaset  l^arrows  at  town  of ■ 

Warren  County,  BLy.,  bridge  of;  obstracting  Casper 

River 

Warran  County,  Miss.,  constmction  of  bridge  across 

Big  Black  Elver  at  Baldwin  Ferry  by 

Warrior  River,  Ala.,  improvement  of 

Washington,  Alexandria  and  Mount  Vernon  Electric 

Railway  Company,  bridge  of. 

Washington  ana  Arlington  Railway  Company,  bridge 


of. 


Waahineton  and  Chesaiieake  Beach  Railway  Com- 
pany, oridge  of '. 

Washington  A qnednct,  Washington.  D.  C 

Wasliington  Bayou,  Miss.,  improvement  of. 

Washington,  ».  C. : 

Anacostia  River,  examination  and  survey  of 

Anacostia  River,  improvement  of 

Bridge  across  Potomac  River  at  '*  Three  Sistors, " 

construction  of 

Forliflcations  for  defense  of 

Harbor  lines  in  Anacostia  River,  establishment 

of 

Long  Bridge 

Mining  casemates  at,  construction  of 

Potomac  Flats,  trespasHCSoii 

Potomac  River  at,  improvement  of 

Potomac  River  up  to,  examination  and  survey  of 
Public  buildings  and  grounda,  improvement  and 

care  of *. 

Washington  Aqueduct 

Washington  Monu]nent<,  care  of 

Water  supply 

Wat«r  supply,  increasing 

Washington,  Lake,  Wanli.,  examination   for   ship 
canal  to  connect  Puget  Sound  and  Lake  Samamisn 

with 

Washington  Monument,  Washington,  D.  C,  care  of 
Water  supply  of  Washington  and  District  of  Co- 

1  umbia 

Wateree  River,  S.  C,  improvement  of. 

Waterways : 

Between  Beaufort  Harbor  and  Kew  River,  K.  C, 

improvement  of 

Between  Chincoteague  Bay,  Ya.,  and  Delaware 

Bay,  improvement  of 

Between  Doboy  and   Sapelo,  Ga.,  examination 

and  sur\'ey  oi 

Between  New  River  and  Swansboro,  N.  C,  im- 
provement of 

Between  Newborn  and  Beaufort,  N.  C.,  improve- 
ment of 

Between  Norfolk  Harbor,  Ya.,  and  Albemarle 

Sound,  N.  C,  improvement  of 

Between  Savannah,  Ga.,  and  Femandina,  Fla., 

examination  and  survey  of 

CypresH  Bayouand  lakes  between  Jefferson^  Tex., 

and  Shre veport.  La.,  sur^'ey  of 

From  Jamaica  Bay  eastward  to  Long  Beach  In- 
let, N.  T.,  examination  and  survev  for 

Waukegan  Harbor,  HL,  improvement  ot. 

Waverly  Shoal,  Lake  Erie,  survey  of 

Wellfleet  Harbor,  Mass.,  improvement  of 

West  Bav,  Tex.,  constraction  of  bridge  aoroas,  from 

Galveston  Island  to  Virginia  Point 

West  (Galveston)  Bay,  Tex.,  near  Galveston,  exami- 
nation and  survey  of 

Westport  Harbor,  Mass.,  improvement  of 

Weybosset  (schooner),  removal  of  wreck  of 

Weymouth  River,  Mass.,  improvement  of. 

Whatcom  County,  Wash.,  constmction  of  bridge 

across  Nooksack  River  at  Femdale  by 

Whatcom  County,  Wash.,  construction  of  bridge 

across  Nooksack  River  at  Lynden  by 

White  Lake  Harbor,  Mich .,  improvement  of. 

White  River,  Ark.,  examination  and  survey  of  lower. 

White  River,  Ark.,  Improvement  of 

Wbite  River  Harbor,  Mich.,  improvement  of. 

n  hite  River,  Ind.,  improvement  of 

Wicomico  River,  "iid..  Vrnvrov watut  of ! ! 

WUooz  (tug),  T«mQViaQt^«X«OLttl.........«... 
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Bridget  at  Portland,  oDnBtrurllim  of,  by  city  .... 
EiBmlnitlon  ud  BarTSy  An  2b-Ioot  cbmnA  bs- 

B3SI 

Eumliutloa  and  ■orreTof.  lit  ClnckaiDH  Rap- 

gjiSir.'KffijvsfS'"""' 

7111111*  RlTsr  WhL.  conalriictlan  of  bridgo  un«s 

WUIeta  Point,  N.  T.,  port  of. 

■WUmlnjton.  Del.,  ImmoTemmt  of  liarbor  Bt 

Wilmington,  N.  C,  improvement  of  Capo  Fear  RItot 

Wf»0D«ln  RJvar,  -Wla.,  anrreya  fiir  iworvoim  at 

lOU 

Pamlico  ElTor,  N.C..  oppwllo Bwan  Point 

TT. 

'sKiS,'!',iSS'.~':t;'^rrr~ 

Taioo  RiTer,  MiM.,siir»orand  pn^lect  for  ImproTO- 

Tort,  Andrew  J.  («ahooner),  nnioni of  wrtok  of.  ... 
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